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Introduction

We thank you very much for purchasing the Casio FX-750P.

Regular handheld computers are generally provided with a memory unit in
which data and programs can be entered, retrieved and erased. A major feature
of the FX-750P, however, is its RAM card which serves as this memory unit.
Since the RAM card can be freely inserted or removed from the main frame,
replacing or saving data is considerably easier to perform compared with the
conventional cassette tape. The RAM card is also provided with a backup battery
to retain the programs and data stored in the card.

Since the FX-750P can be loaded with up to 2 RAM cards, address logs, cus-
tomer lists and reports can be speedily prepared on the spot if data and programs
are prepared in advance by card units.

Another feature of the FX-750P is its many functional characteristics. Abundant
functions such as numerical functions, statistical functions and others enable
complex scientific, technical and statistical calculations to be performed with a
simple operation.

This manual is arranged for easy understanding of the functions and for full
utilization of the FX-750P in studying business and science and engineering
subjects.

Please use this manual as a guide to enable the FX-750P to serve you faithfully
for many years.

Chapter 1  Installing the batteries, inserting and removing the RAM card and
precautions in handling.

Chapter 2 Usage as a sophisticated scientific calculator

Chapter 3 Fundamental of the BASIC program

Chapter 4  Explanation of BASIC commands together with actual examples

Chapter 5 Command reference

Chapter 6  Practical library for immediate use

Chapter 7  List of functions convenient as a guide



Prior to Operation

This FX-750P has undergone rigid inspection processes based on Casio’s high
level electronics technology and quality control. To realize long years of service
from this computer, please take the following points into consideration when
using this unit.

m Precautions in Use

e Never attempt to disassemble the main frame or the RAM card as they are
composed of high precision electronic components. Refrain from subjecting
the computer to shocks by throwing or dropping or by strong static elec-
tricity, and also refrain from subjecting the computer to sharp changes in
temperature. Furthermore, when the temperature is low, display response
may be slow or the display may blank out but this will return to normal if the
temperature rises to normal.

® The connector portion on the computer is exclusively for the FA-20 charac-
ter printer with cassette interface so no other devices should be plugged into
this connector. Always cap the connector when using the computer inde-
pendently to prevent touching the contacts unnecessarily.

® Never touch the contacts of the RAM card. When the RAM card is not being
used in the computer, move the pawl on both sides of the RAM card and
cover the contacts. Then, slip into the card case supplied and store.

e Since the computer is not provided with a built-in RAM, always insert a RAM
card into the RAM card slot before using the computer.

® When replacing the batteries, always remove the RAM cards first to avoid
changes of the RAM card’s contents.

e If the lock switch retaining the RAM card is not in locked position, power
will not go on even if the power switch is set to ON. Always set the lock
switch to LOCK position when using.

® The memory contents may change or key operation may not be possible if
the computer or the RAM card is subjected to strong static electricity. If this
occurs, remove the batteries temporarily and insert again.
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e Always set the power switch of the computer to OFF when connecting to
optional devices.

® Replace the batteries once every 2 years regardless of whether the computer
is used or not. Never leave exhausted batteries in the computer as battery
fluid may leak and cause damage to the computer.

® Avoid using volatile fluids such as thinner or benzine to clean the computer.
Wipe off with a soft dry cloth or with cloth dipped in a neutral detergent.

® Do not turn off the power switch when executing a program or when per-
forming a calculation.

® Since the computer is made up of precision electronic parts, avoid giving a
strong shock while a program is being executed; otherwise the program
execution may be stopped or the memory content may be changed.

& When a malfunction occurs, contact the store where it was purchased or a
nearby dealer.

® Before seeking service, please read this manual again and check the power
supply as well as the program for logic errors.
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1-1 Power Supply
and Battery Replacement

The FX-750P uses 2 lithium batteries (CR2032) as its power supply. Battery

life is about 120 hours when using the main frame only but will be shorter if the

buzzer is used frequently. If the display cannot be brightened with the contrast

control (see page 25), it means that the batteries are exhausted so they should be

replaced as soon as possible. Always replace both batteries at the same time.

*  Always replace the batteries every 2 years even if the computer is not used
as there will be danger of battery fluid leakage.

= Replacing the Batteries

If RAM cards are set in the computer, remove the RAM cards before replacing
the batteries. After replacing the batteries, return the RAM card to its same
previous slot. (See page 7)

. Screws
1) After setting the power switch to

OFF, remove the 2 screws on the
back and remove the back cover.
(Use a good quality screwdriver with
a fine tip.)

2) Slide off the battery retainer cover in ®
the direction of the arrow while
pushing down on clip (A) shown in F—ha —e=r T
the diagram. y ;;
== @
—— JAAAMAAAAAALAAAS
Vo LTI




1-1 Power Supply and Battery Replacement

3) Remove both of the exhausted bat-
teries. (The batteries can be removed
easily by facing the battery compart-
ment downward and tapping lightly.)

4) Wipe off the new batteries with a
dry cloth and insert with the positive
(+) side facing up. Make sure that the
(+) side of both batteries face up.

5) Slide in and close the battery retainer plate.
6) Fit the back cover and tighten with the 2 screws.

* Do not throw exhausted batteries into a fire because they may burst.
* Keep the battery away from children. If it is swallowed, contact your doctor
immediately.



1-2 RAM Card

1. Features of the RAM Card

Although regular handheld computers are provided with a built-in memory to
store data and programs, the FX-750P uses an easily removable “RAM card” in
place of this memory. This is the first of this nature made on handheld com-
puters and is highly convenient for saving and exchanging data and programs.
Cassette tapes were used to save and exchange data and programs in conven-
tional handheld computers but the “RAM card” has eliminated working with
cassette tapes and has greatly enhanced the usage of handheld computers. This
system is highly convenient since data and programs can be easily exchanged and
processed with a card unit. Since a battery built into the RAM card backs up the
contents stored in the card, the contents will not be lost even if the RAM card
is removed from the main frame.

RAM cards are available in 2 types which are the RC-4 (4K bytes) and the RC-2
(2X bytes) and up 10 2 of any combination can be loaded in the computer.
The range of use may be expanded considerably if data and program are input in
respective RAM cards since the cards can then be loaded and processed at any
time and place necessary.
* This computer cannot be used unless a RAM card is loaded since it does not
have a built-in RAM area.
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2. Method of Using the RAM Card and Precautions
® Precautions in Handling

Although there are 2 types of RAM cards consisting of the RC-4 (4K bytes) and
RC-2 (2K bytes) which are exclusive to the FX-750P, the method of handling is

the same.

Front Back
)
(@ @) ©
Battery
cover
Covered contacts Insulating
|—— paper
Contact cover pawl—] I | [ﬁ]— Pawl

® Do not touch the contacts.
Gripping the pawl on both sides and pulling in the direction of the arrow
will expose the contacts. Be careful not to touch these contacts with the
finger or with any metallic object since doing so may render the RAM card
ineffective. The contacts should always be covered when the RAM card is
removed from the main frame.

® Do not subject the RAM card to strong electrostatic charges since this may
change the stored data or make key inputs impossible. If this occurs, remove
and reinsert the battery in the RAM card (in this case, all stored data are
cleared).

® Never attempt to twist, bend or disassemble the RAM card.

® When removing the RAM card, always place in the case supplied to protect it
from dust and keep in a place away from direct sunlight.
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® The RAM card is provided with a lithium battery for memory backup. Since
the stored data will be lost if the battery is removed, first transfer the stored
contents onto a cassette tape if it becomes necessary to replace the battery.
The contents can then be loaded in the RAM card again after replacing the
battery. (See page 33)

® Never remove the insulating paper as it serves to protect the contacts in the
event that the RAM card is inserted backwards.

® Always ensure that a battery is in the RAM card when using.

® Do not use the RAM card in computers other than Casio’s exclusively-used

RAM card computers.

s Precautions in Removing and Inserting the RAM Card

AMCARD VSLovT e SLOCK ~OFEN vSCov1

ﬁi@z@ﬂf@ﬁwﬂzh

Slot @ Lock switch Slot 1

(RAM card insertion slot) (RAM card insertion slot)

L

® Although 2 RAM cards can be loaded in this computer, the RAM card must
always be inserted in slot O when using the main frame with only 1 RAM

card. Key input will otherwise not be possible.
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m Setting the RAM Card in the Computer

Any combination of up to 2 RAM cards can be used in this computer. When
using only 1 RAM card, however, it must always be inserted in slot 0. The
method of insertion is the same for both slots 0 and 1.

1) Set the computer power switch to
OFF.

2) Slide the lock switch away from
the slot in which the RAM card is
to be set. (The computer power
supply will be in OFF state at this
time.)

Caution:

Pulling the card holder forcibly
without sliding the lock switch
will damage the lock switch.

3) Pull out the card holder while
pushing down on the lip of the
holder.

Caution:

The holder can only be pulled out
part way. Attempting to pull the
holder out forcibly will damage
the holder.

4) Face the RAM card up (contacts
facing up) and insert in the card
holder with the contact cover in
place.

Card holder
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5) Push down lightly on the lip of
the card holder so the RAM card
will be level and put in completely.

6) Lift the card holder slightly and
push in the direction of the arrow
until a click is heard indicating
that the holder is locked in place.

7) Slide the lock switch back to the
center locking position.

Caution:
Power will not be supplied even if the computer power switch is turned on if

the lock switch is not in locked condition. Therefore, do not forget to lock
this switch after replacing a RAM card.

8) The computer can now be used at any time by setting the power switch to
ON.

* If a message other than “READY P@” is displayed, it will mean that the RAM
card is not correctly set. Refer to page 21 and reset the card correctly.
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m Removing the RAM Card

(The method is the same for both

slots 0 and 1.)

1) Set the computer power switch to
OFF.

2) Slide the lock switch away from
the slot from which the RAM card
is to be removed to release the
lock.

3) Pull the card holder out while
pressing down on its lip portion.

4) Grip the both sides of the RAM
card and pull out while pushing
down the lip of the card holder
lightly. Care should be taken not
to touch the contacts at this time.
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5) Since the contacts of the RAM
card will be exposed at this time,
cover the contacts again immedi-
ately by sliding the pawl on both
sides of the cover.

Caution:
When not using a RAM card, always keep it in the RAM card case supplied.

& Replacing the RAM Card Battery (for Memory Backup)

A RAM card uses 1 lithium battery (CR2016) as a power supply for memory
backup. Although the battery life is about 1 year for the RC-4, 2 years for the
RC-2, this will be extended to about 2 years for the RC-4 when used in the
FX-750P since it will be backed up by the computer batteries. However, as
battery fluid may leak after 2 or more years of use, always replace the battery
within 2 years.
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® Method of Replacing the RAM Card Battery
Leave the contacts covered when replacing a RAM card since touching the con-
tacts will lead to trouble.

1. Remove the battery cover by re- Cover the contacts

moving the screw and pushing
the cover in the direction of the
arrow. Then pull out the exhaust-
ed battery.

2. Wipe off the new battery with a
dry cloth and insert with the plus
(+) side up, and remount the
cover. Always ensure that the
polarity is correct when inserting.

* Never throw the exhausted bat-
tery into a fire. It will be highly
dangerous since the battery may
explode.

* Keep the battery away from children.
If it is swallowed, contact your doctor immediately.

11
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3. Contents of a RAM Card (Internal Memory Allocation)

Since the memory configuration of a card will greatly affect storage capacity,
it will be important to initially ascertain the general size of the program and the
amount of data when creating a program or a data format.

We shall now take a peek inside a RAM card.

The interior of the RAM card is divided into 3 broad blocks.

The upper block is the program management area for BASIC, the lower block is
allocated for use with variables and the center block is the user area (where the
program and data are stored).

An interesting point here is that 1 upper and lower area (system area) will suffice
regardless of whether 1 or 2 RAM cards are used. This therefore means that a
greater user area can be realized from the standpoint of the number of bytes by

using 2 cards.

One RAM card Two RAM cards

User area
User area

User area

The number of bytes in the user area will differ depending on the combination
of the RAM cards. A 4K byte RAM card is used in the following example to
explain the number of bytes.
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One 4K byte card: 4096 bytes — 1296 bytes = 2800 bytes

1 1 1
; Common ;
o
! l )

Two 4K byte cards: 8192 bytes — 1296 bytes = 6896 bytes

Common system area:
Fixed variable area = 208 bytes
{ System area = 1088 bytes Program management area = 632 bytes
{ Variable management area = 456 bytes

Since the RAM card itself has an independent program management area and a
variable management area, a different program can be executed immediately by
simply changing the RAM card.
If the RAM card in slot 1 is used for data and this RAM card is replaced with
several cards, care will be required on program area and data area combinations.
(See page 19)
* Memory Map

Automatically

reserved in the
RAM card Program management | yjee the SYSTEM P

_____________ d to determine
Program areas Used program ar comman
g program area number of bytes here

from PO to P9

Use the SYSTEM com-

U Unused program area mand to determine
(755e; "ll)r;?es - number of bytes here
6896 bytes)

Registered varia-

ble and array Variables area

variable area Use the SYSTEM V

- - command to determine
Fixed variable area number of bytes here

Automatically || Variable management area
reserved in the

RAM card

Convenient SYSTEM commands are available to determine the number of bytes
currently being used in each area of the RAM card. (See page 218)
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4. Types of RAM Cards and Number of Bytes

Type | Sto
RC-2 2K bytes 2048 bytes
LRC-4 4K bytes 4096 bytes

* One RC-4 RAM card (4K bytes) will be supplied with FX-750P when you
purchase.

The FX-750P is provided with 2 slots for the RAM cards so either one RC-2 (2K

bytes) or one RC-4 (4K bytes), or any combination of the two can be used.

Number of Bytes Depending on RAM Card Combinations

® Although the combinations are optional when using 2 RAM cards in the
FX-750P, once data and program have been entered in a certain RAM card
combination, that same combination and the same slots must always be used.
An error will be displayed if combined with a different RAM card or if only 1
RAM card is used, or if inserted in the wrong slot. (See page 21)

Combination | Slot

Program management area
632 bytes

Fixed variable area 208 bytes

Variable management area
456 bytes

Total 1296 bytes

DN B W~
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5. Method of Application with RAM Card Combinations

The exclusive use of each RAM card for storing a special program or a group of
data enables easy retrieval of desired program or data just like finding a page
through the index of a book.

We shall now describe how the RAM cards can be used in different combina-
tions.

» (Classifying Data and Programs with RAM Cards

If the data and programs created with the FX-750P are stored in RAM cards and
classified by cards with indices, the computer can respond quickly to your needs
since it will then be simply necessary to insert the card.

Physical cal-
Scheduling, Biorhythm, culations,
sales control, address log, chemical cal- Games
etc. etc. culations,
etc.
RAM card A for RAM card B for RAM card C for RAM card D
business use personal use scientific calcula- for games

tions
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® When Using 2 RAM Cards in Combination

Since the FX-750P is provided with 2 card insertion slots, it can naturally be
used as an extended memory if 2 cards are inserted. The computer will have
high general purpose usage as it is also possible to use the cards separately for
program use and for data use.

N

Data

Program

Slot0 — | — Slotl

1. Processing of One Data Item by Various Programs

When conducting sales analysis for example, various analysis will be possible on
1 data if the input program, total program, sort program and search program are
stored in the RAM card in slot O and the sales data in the RAM card in slot 1.

RAMcard A | RAM card D

RAM card B
RAM card C Input
ca
3 program Sales data
Total
program

Sort program

Slot0 <« | — Slot1
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2. Processing of Multiple Data with a Single Program
When processing multiple data, much faster processing will be possible with
RAM cards when compared with processing by cassette tapes.

) First grade Sec(;)nd Third grade
Achievement student grade student
program achievement | | Student achievement

achievement
data data
data
RAMcard A RAM card B RAMcardC RAMcard D
Slot 0 < — Slot 1

When separating programs and data into 2 RAM cards in this manner, always be
sure to insert the program RAM card in slot 0 and the data RAM card in slot 1.

3. Memory Expansion Possible While Operating

Memory will frequently run short while creating a program. Since the FX-750P
uses a 2-slot system, memory area can be easily expanded by simply adding a
RAM card in slot 1.

Expansion

RAM card in +
RAM card

slot 0 Add inslot 1

When creating a slightly larger program, it is recommended that a new RAM card
be used, or the NEW ALL command be executed at the beginning to provide
reserve memory area; if the memory is expanded midway with a certain number
of programs already stored in the initial RAM card, the arrays already executed
and variable contents are considered as the user area and are disregarded.

17
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6. System Area and User Area When Using 2 RAM Cards

It was already mentioned that the system area would be split into an upper and
lower section and that more user area would be available if 2 RAM cards are
used. However, care will be required in relation to the following points.

1. When Expanding the Memory During Operation

There will be no problem in expanding the memory if the NEW ALL command
is executed before using the first card. However, if the memory is expanded mid-
way with a program having been entered, the variable area in which arrays have
been executed will be considered as the user area and will be disregarded. So it
will not be possible to call the data,

) Program has already been stored

First in PO and P1.

RAM card New program is entered in P2.
Variables such as arrays used
in PO and P1 are stored.

4

Variables such as
arrays used in PO

} and P1 will be

4/ considered as the [ User area
user area and will
be disregarded.
RAM card

added midway

Variable
management
area
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2. When Using 2 RAM Cards Separately
There will be no problems when 2 RAM cards are used as a set with the RAM

card in slot 1 used for memory expansion. When using separately as a program
card and a data card however, the storage capacity of each RAM card must not
be exceeded.

Initialized RAM Card Contents

Program manage-
ment area

Program RAM
card in slot 0

Data A

Data RAM card

A in slot 1
Variable manage-
ment area

Program manage-
ment area

Program is stored in
this part of the data {

RAM card A. Data A
Variable manage- Due to the separation
ment area of the whole program

requiring the use of
two RAM cards, inser-
Pr 3 i ’
og:am manage tion of another RAM
card instead of the
card A causes wrong
program execution.

The program in this
Unused area } part will be lost.
Data RAM card B Data B
Variable manage-
ment area

Also, be careful when arranging the arrays for data since correct processing will
not be possible if data is stored in a program area.
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When using 2 RAM cards separately in this manner, programs and data exceeding
2048 or 4096 bytes (characters) must not be stored in 1 RAM card. Therefore,
there is a SYSTEM command to check whether the program and data are over-
flowing the RAM card.

The amount of program used can be checked by the SYSTEM P command.

SYSTEM P FROG 18683 BYTES USED

The amount of variable area used can be checked by the SYSTEM V com-

mand.

SYSTEM V) VAR  &&4 BYTES USED

When executing the program, be careful to ensure that this value does not
exceed 2048 (RC-2: 2K byte RAM card) or 4096 (RC-4: 4K byte RAM card).
A list of values with various card combinations is shown below for your

reference.

The programs and data can be stored in 1 RAM card within the range shown.
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7. Error Messages after Inserting or Removing of a RAM Card

In the FX-750P, it is possible to perform automatic checks of whether a RAM
card has been correctly set (in relation to program and variable areas) after
inserting a RAM card and setting the power switch to ON.

“READY P0Q” will be displayed if the card is correctly set. However, if the
following message is displayed, reset the RAM card correctly. Also, be careful
when answering the error message Y/N? since all programs and data will be
erased by pressing (Y] .

Furthermore, when two cards which can be used independently are set, READY
PO may be displayed even if operation is not correct.

* Check all items thoroughly in regard to inserting or removing a RAM card.

Cause: No RAM card in slot 0.
Remedy: Set computer power switch to OFF and insert a RAM card in
slot 0.

CLEAR PiY¥sH?

Cause: Program area contents is faulty.

Examples: 1. When a pair of cards are used for storing a program, the card
for slot 1 is not set or the other card is set into slot 1 by
mistake.

2. Only the data card is set in slot 0 when using separate program
and data cards.

3. When the stored programs and data were destroyed due to
exhaustion of the battery in the RAM card.

Remedy: 1. Reset the 2 cards in their correct slots.
2. Press the (Y] key. (In this case, all programs are erased, and
“READY P0” is displayed.)
3. Replace the RAM card battery.

21
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e

CLEAR Db My

Cause: Variable area contents are faulty.

Examples: 1.

When a pair of cards are used in the same format for storing
data, the card for slot 1 is not set or the other card is set into
slot 0 by mistake.

. When using separate program and data cards, the program card

is set in slot O but the data card is not set in slot 1.

. When the format is destroyed due to exhaustion of the RAM

card battery.

Remedy: 1. Reset the 2 RAM cards in their respective slots.

2. Press the key. (In this case, all variable contents are erased,

and “READY P0” is displayed.)
3. Replace the RAM card battery.
MEWARLL YoHY

Cause: Contents in the program area and data area are faulty.
Example: The program and data card are set in reverse.
Remedy: 1. Set the program card in slot O and the data card in slot 1.

2.

Press the [Y] key. (In this case, all programs and variable
contents will be erased.)

* RAM cards created for the FX-750P cannot be used in any other computer.



1-3 Operating Your FX-750P

The keyboard of your FX-750P is arranged with numeric keys and calculation
command keys, etc. located to the right of the return &) key, and the alphabet
keys (regular typewriter arrangement) and symbol keys to the left. To have a
clear understanding of the functions of the FX-750P, it is desirable that you
actually perform each function when explained.

Connector for the FA-20 Power switch
Function key
Display window
h play
FX-750P CABIO
'?EGEEGEA WAIT TRON PRTON STOP ] SomOnL T
I Fi- T3P s o[ ,
B eacx - —we v % Display contrast
) control

EXE3) .

= TR = T Calculation
E] [E] @ = command keys
ENIES Y
] —[ Enter key

\_l_—lNumber and decimal point keys

Slot @ for insertingj —Return key
a3 RAM card Slot 1 for inserting a RAM card
Alphabet keys

ON ore  Power Switch:
Slide to the left to turn power on. READY PO will then be displayed to indicate

that the FX-750P is ready for inputs. This switch can also be used to restore
power from an “Auto Power Off” state.

RAM card lock switch

* Auto Power Off Function (Automatic power cut-off)

This is a power saving function that automatically turns off the power about 6
minutes after the last key operation in the event that the power switch is in-
advertently left on. When desiring to turn the power on again, simply press the
key or reset the power switch to ON.

Although the memory contents and programs will not be lost even if the power
goes off, all angle and mode specifications (“WAIT”, “TRON”, etc.) will be
canceled. This function is inoperative when a program is being executed.

23
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s Understanding the Display

WAIT TRON PRTON STOP

— Mode display

Cursor

24 characters fit horizontally in the display window with each character com-
posed of 35 dots (5 wide x 7 high). However, a maximum of up to 79 characters
can be entered in a calculation formula or in a line of BASIC program as the
screen will roll to the left if more than 24 characters are entered. A total of 128
character types, including alphanumeric and special symbols, can also be used
with the FX-750P. (0 will be shown as 0.)

* Graphic

characters cannot be entered directly from the keyboard but they

can be displayed by using the CHR$ function. (See page 143)
Angle units “DEG”, “RAD”, “GRA” or mode displays “TRON”, “STOP”, etc.
are displayed at the upper part of the screen when that particular mode is speci-

fied.
e DEG

¢ RAD

e GRA

e TRON

e PRTON

e STOP:
® WAIT:

(Degree mode): This mode is specified by @é] and is an
angle unit showing a right angle as 90°. This is initialized when the
power is on. (See page 47)

(Radian mode): This mode is specified by @?ﬁ@ and is an
angle unit showing a right angle as % radian.

(Grade mode): This mode is specified by (F).:(2)d) and is an
angle unit showing a right angle as 100 grades.

(Trace mode): This mode shows the proceeding of the
program execution and is specified by (T)(RJ(0)(NJ&). Entering
(MEIEJEIFED cancels the trace mode. (See page 249)

(Printer mode): This is the printer output mode and is specified by
@ (0J(N)<) . Entering [s#F1) % (0)(F)(F)=) cancels the print
mode. (See page 241)

Appears when a program execution is stopped. (See page 247)
Appears when a program execution is temporarily stopped for dis-
playing the contents of a PRINT statement. (See page 250)
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* Cursor

When the power is turned on and characters or numerical data are entered,
“READY PO will go off and a “ _” symbol blinks at the right end of the char-
acters displayed. This is called the cursor. The cursor indicates the position of
the next character to be entered and moves one character at a time to the right.
This is also used to correct input errors.

Although a maximum of 79 characters can be entered per line, the cursor
blinks with a “ _ ” symbol up to the 71st character and then changestoa “Jj
symbol to caution you that the end of the line is near.

Contrast Adjustment
A brightness control is located on the right side of the FX-750P. Turn this
in the direction of the arrow if you wish a brighter display.

4 CONTRAST Bmm—
L -
Foeoun @
Y - H
\

* If the display does not become bright even at the maximum position,
replace the batteries as soon as possible since, in all probability, they
will be exhausted. (See page 2)

25
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s Key Functions

In the FX-750P, multiple functions can be performed with one key by simply
changing the mode. Press one key only for the Direct Mode, press one key while
pressing the [sFT key for the Shift Mode and press one key while pressing the
(F) key for the Function Mode.

* In this manual, @requires the simultaneous pressing of these two keys.

For example, the functions of the (@) key in each mode are as follows.

Key operation Display
AN @ .................. O ............... Du-ect mode
@ @@@ ............ RUN -veevvee Shift mode
LG e L OG ......... Function mode

This means that with one key you can enter Q in the direct mode, RUN (pro-
gram execution) in the shift mode and LOG (natural logarithm) in the function
mode. The functions of the principal keys in each mode are listed below.

1. Direct Mode
In this mode, the character or symbol shown on the key will be entered or the
function will be performed when that key is pressed.

W OO)ECICEIE () by | ENENES
LIWE)(RTIMMOI0It) @EBIE=]
@@@@@@@@rﬂ
(ZJX](c]v](B](N][m](seg (B©) (=] (enter ]
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"‘"@ ’ E] Number and decimal point keys

® Use these keys when you wish to enter a desired number or decimal point.

E] @ Calculation command keys

® Use these keys when you wish to make an arithmetic calculation. The (%] and
keys are used here for x and +, respectively.

E] @ Parentheses keys

® Press these keys when you wish to enter a parenthesis.

@ Equal key
® This is used to indicate equal conditions in the assignment statement or judge-
ment in the IF statement.

2. Shift Mode ([s#Fr(_J)
A BASIC command (GOTO, PRINT, BEEP, etc.) or a symbol shown above a
key will be displayed if that particular key is pressed while pressing the

key.
R e 2=
$ 3 LTOP LEND NS P7 P8
DC)(:C)D(:D(:)D :):D(___]
RUN WAIT EDIT RETUN THEN ELSE USING INPUT PROG PRINT P4 P5 P6 [/
OO OO O OoOomOom o COCOCOod
-
STAT SYSTEM DELETE FOR GOTO GOSUB DATA READ LIST P1 P2 P3
cCoOCO O OO o, ™ DDDD
G,
SHIFT| LOAD SAVE CLEAR VERFY BEEP NEXT RESTORE (G5 Po 9% ENTER

m > Program area keys
|_l L
o Use these keys to specify a program area. If a program has already been writ-

ten in that area, that program will be executed.

27
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3. Function Mode (@)

The numerical function (SIN, PI, etc.), character function (ASC, CHRS, etc.) or
scientific constants shown under a key will be displayed if that particular key is
pressed while pressing the (] key. This will be explained further in Chapter 2.

ON

(s Y e [ e J v J G [ ounm—" | — N c— a—
SIN COS TAN ASN ACS ATN @@ M) k(K1) nlal

(o I cnmarn I e I s Y e I e J e J v} s :):):JE]
LOG LGT EXP SQR ABS SGN INT FRAC RND Pl (€] melkg) ulke)

HYP IMEY$S ASC( VAL( LEN( DEG( ROUND{ MOD ANGLE Clms:1)  K(JS) Gewg?

[ I e N e J s [ e Y eumm—5 J Gum—" D
SHIFT] CHR$( STR$( LEFT$( MID$( RIGHTS! DMS$( HEXS$( SPC ﬂ(ms"JE] ENTER

e I cs 1 s I s J o Y Gt J G ) Sy f cu—s | H :)(:G

@ olms > @Vm[m”mof] Scientific constants
LJ L

® Use these keys to call scientific constants such as Plank’s constant or
Avogadro’s constant.

4. Editing Keys and Special Keys

INS

Delete/insert key

® Deletes the character above the cursor in the direct mode and moves all
characters on the right one space to the left to close the gap.

® If this key is pressed while pressing the key, all characters above and to
the right of the cursor will move to the right to open a space.
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L.TOP
(€] Cursor left key/line top key

e The cursor moves 1 character to the left each time this key is pressed. If this
key is held down, the cursor will move continuously to the left end of the

line.
o If this key is pressed together with the key, the cursor will move to the
beginning of the line.

LEND

Cursor right key/line end key
® The cursor moves 1 character to the right each time this key is pressed. If this
key is held down, the cursor will move continuously to the right end of the

line.
o If this key is pressed together with the key, the cursor will move to the
end of the line.

Screen clear key
e Clears the display and moves the cursor to the left end of the display.

CONT/STOP

Answer key
® Use this key to display the answer of the manual calculation previously made,
or the value output through the performance of the PRINT or LPRINT state-

ment, or the value of the scientific constant called.
® This key stops program execution temporarily. To restart the program execu-

tion, press this key together with the key.

A
&J] Return key

® Press this key at the end of each line when writing a program. Also, use this
key to execute a command in a program.

o If this key is pressed together with the key in the EDIT mode, the pre-
vious line can be displayed.
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Enter key

® Functions as (=) in a manual calculation to obtain an answer. This also func-
tions the same as the ] key during execution of a program when waiting for

data input.

ON
Break key

® Use this key when you wish to stop execution of a program.
® Use this key to restore power when it is turned off by the auto power off

function.



1-4 Option

The FX-750P can be used conveniently as stand-alone equipment, but a charac-
ter printer with a cassette interface < FA-20 > is optionally available. (Do not

use anything other than the FA-20 with this computer.)

The printer section of the FA-20 can print out program lists and calculation

results, etc.

The cassette interface section of the FA-20 is for connection to a cassette tape
recorder so that the program and data prepared by the FX-750P can be stored
on a tape and loaded from a tape. It also makes possible mutual communication
between the FX-750P connected to another FA-20 and the PB-700 connected to

the FA-10 or FA-4, and transfer to the FP-1000/1100 and the FP-200.

FX-750P

FA-20

For FX-750P, FA-20 and cassette tape recorder connections and the points
requiring particular attention, refer to the instruction manual supplied with the
FA-20. Only the basic operating procedure is described here.

Tape 1ecorder

FA-20

FX-750P

FA-10 or
FA-4

PB-700

Y

FP-200

FP-1000
/1100
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m Printer Section

It often happens that program content modifications or debugging becomes
necessary during programming. In such a case, the capability of printing out the
program list comes in very handy. The capability of storing the printout is also

convenient.
For printing out a program or various data, use an LLIST command.

Print command Content
LLIST Prints out the program in the currently specified program area.
LLIST ALL Prints out all programs in all program areas (PO to P9).
LLISTV Prints out registered variable names and declared array variable
names.

m Cassette Interface Section

One of the features of the RAM card is immediate usability. Operation can be
started immediately just by inserting the card on the main frame. The card is
available in a variety of kinds for particular purposes.

However, it is recommended to store programs and data on a cassette tape under
the following conditions.

® When replacing battery of a RAM card.

® When program or data are loaded to another RAM card.

® When storing programs or data as a spare one.
Here is how to store a program or data on a cassette tape and, conversely, to

load the program or data stored on a tape to the FX-750P.
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® Program Storing (SAVE)

When storing or loading a program, it is necessary that the CMT cable (cable for
connecting with cassette tape recorder) be properly connected to the FA-20 and
the cassette tape recorder. (For the connection method, see the FA-20 instruc-

tion manual.) .
For program storing, there are three commands: “SAVE”, “SAVE ALL” and

“SAVE, A”. “SAVE” is for storing the program in the currently specified pro-
gram area. “SAVE ALL” is for storing all programs in the program areas PO to
P9.

“SAVE, A” is for storing the program in the currently specified program area on
a tape with the ASCII code format. Storing with the ASCII code permit load-
ing by the FP-1000/1100 or the FP-200.

Examples:

SAVE S

SAVE " CASIO" &)
SAVEALL&
SAVEALL"AA" &
SAVE , A&

SAVE " CASIO" , A&l

Characters in double quotation marks when storing programs are called the file
name. The file name can be omitted, but we recommend the use of such names
because they will make it possible to specify a particular program when loading
it lafer. Up to 8 characters or symbols are used for a file name.

® Program Loading (LOAD)

For program loading, there are four commands: “LOAD”, “LOAD ALL”,
“LOAD, A” and “LOAD, M”. When using a LOAD command, it should corres-
pond to the format of the SAVE command which was used when storing the
program. In the case of the “LOAD, M” command, the program stored with the
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ASCII code format can be merged with the program in the main frame. When
the “LOAD” or “LOAD, A” command is used, the previous program is erased.
The “LOAD,M” and the “LOAD “file name”, M” commands permit program
loading additional to the previous one. If the same line number exists, the one

MAIN FRAME + RAM CARD = FX-750P
L ]

loaded later is given priority and retained.

Examples:

LOAD&)

LOAD" CASIO" &)

LOAD ALL &)

LOAD ALL"AA" &

LOAD, A

LOAD" CASIO" , Axd)

LOAD ,M&)

LOAD" CASIO" ,M&)

e Relationship Between SAVE and LOAD

SAVE

SAVE “file name”
SAVE ALL

SAVE ALL “file name”
SAVE A

SAVE “file name” ,A

XXXXQO

XXXXOX|
XXOOXX|

XX0O XXX

PFB
file name PFB
AFB
file name AFB
PFA
file name PFA

- Sty()l'l;'ﬂ_g £

SAVE

SAVE “file name”
SAVE ALL

SAVE ALL ‘‘file name”
SAVE A

SAVE, “file name” A

00 XX xXX

O XX XXX

PFB
file name PFB
AFB
file name AFB
PFA
file name PFA

O — Can be loaded.

X — Cannot be loaded.
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& Data Storing and Loading (PUT, GET)

Storing or loading of the contents of variables cannot be performed by a SAVE
or LOAD command. To store the contents of variables, use the PUT command.
To load the contents of variables, use the GET command.

Example of data storing:

PUT"CASIO" A,B,C

(file name) (Varilable name)

Example of data loading

GET"CASIO" A,B,C

(file name) (variable name)

The file name can be omitted, but we recommend that it be used for easy dis-
crimination when loading.

Attention

Tape recorder characteristics or cassette tape quality sometimes prevents accu-
rate storing of program or data. Therefore, cultivate the habit of ascertaining
storing accuracy after each storing operation by loading the program or data
stored on the cassette tape to the main frame.

There are many causes for inaccurate storing. Here are the principal ones:

® Wrong connection of cable, etc.

® Wrong operations for storing or loading.

® Inappropriate volume of the cassette tape recorder at the time of loading.

® Problems with the cassette tape itself: the tape is stained, damaged or the
like.

The tape recorder head is unclean.
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HAPTER

CALCULATION
FUNCTIONS

This chapter is to enable you to learn the
basic operations from simple manual calcula-
tions to using the many numerical functions,
character functions, statistical functions and
scientific constants that are the features of
the FX-750P.

Numerical functions and character functions
can be performed easily through one-key
functions.

In this chapter, the following method of
notation will be used for key operations.
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2-1 Prior to Calculations

s Calculation Priority Sequence

Although all calculations have a sequence of priority, this sequence is memorized
in the FX-750P and calculations will be performed automatically in priority
sequence and the correct answer displayed by simply pressing the keys according
to the numerical expression.

Sequence of Priority
. Parentheses calculations
. Functions (sin, cos, tan, etc.)
. Powers (M)
. Discrimination of signs (displays “ —” only)
. Multiplication and division (>, /)
. MOD (Remainder calculation): Discards fractions of numerical values.
. Addition and subtraction (+, -)
. Relational operators (>, <, > =,< >, etc.)
If the sequence of priority is the same, calculations will start from the left

¥ 00 3 N L AW N =

(beginning).

Example: 3+5%INT(86/7)A2=723

s Using the Relational Operator

Relational operators are used as conditional expressions in IF statements. (See
page 233)

= Left and right sides are equal.

<> > < Left and right sides are not equal.

< The left side is smaller than the right.

> The left side is larger than the right.

=>>= The left side is equal to or larger than the right.
=<, <= The left side is equal to or smaller than the right.
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e

Examples:
IF A>30 THEN 500
Jumps to line 500 if A is larger than 30.

IF B$="6"THEN BEEP ©O
A low pitched beep will sound if BS is equal to ““6”".

IF CHR$(65)>CHR$(N)THEN W=3
If CHR$(65), that is, A is larger than CHRS$(N), the value of 3 is assigned to W.

= Calculation Methods

Formats
—x% —(X+Y)/2
x? . —>x"3
24 2XY+ Y2 SX N2k XK Y+Y N2
(-y)* ==y "2
(x9)? —»x"y"2
xyz —x AN (y/\z)
Remainderof% —-x MOD ¥
Examples
0.5/ 0 -1 (05°=1)
—0.5/0 —-1 (-0.5°=-1)
(—0.5) A0 — 1
0.570.5 — 0.7071067812
(—0.5)70.5 — MA ERROR
123 MOD 5 - 3
10 MOD -6 — 4
—10 MOD-6 —-4
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e

s Character String Operators <+>

Character strings can be linked with the + sign. Numerical value enclosed with
double quotation marks (') will be handled as character string. Operators other
than + cannot be used as character string operators.

Example:

“AB"+" 123" fve—— ABI123
A$="FX—-" &

B$="750P" I

C$= A$+B$ &

Cs FX-750P

m Error Displays

1. Attempting to divide by “0” will cause an MA ERROR.

2. Exceeding the calculation range (overflow) (x1 x 107%% ~ £9.999999999 x
10"°?) causes an OV ERROR.

3. Calculation range of powers

(x>0, ¥y>0) 0N0 — MA ERROR
(£x) N0 -1
ony - 0
0N (—Y) — MA ERROR
(—x) A (+y) — Only when y is an integer. In other

cases an MA ERROR will be
caused.

Accuracy will be 1 at the 7th digit when 1 — 10® <x<1+10%in x " ».
* See page 320 for error displays.
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= Number of Input/Output Digits and Calculation Digits

Up to 79 characters can be entered per line in a calculating expression while
internal calculations are performed with 12-digit mantissa plus a 2-digit ex-
ponent.

Calculation result will be displayed with a 10-digit mantissa (11th digit rounded
to the nearest whole number) plus a 2-digit exponent. This will change to
exponential displays automatically if it is 10'® or more, or less than 1073,

Examples:
1.23456789 12w 1., 2345878591
12345678912(%) 100 e 1. 2Z48878%1E1Z
1(X)0.000 1 [exred) 1E-G4

= Operation Levels

Numerical values ....... 8 levels
Relational operators .. ... 201evels

* Triple parentheses will be equal to a 1-level operator.
&1 23+456*L(_L789+ 1 23*|(_,456+ ______

1 level 1 level 1 level
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and Input Corrections
—

Before starting the manual calculation, press the €5 key to clear the display.

DEG
o

T

The cursor is blinking at the leftmost side. This means the computer is waiting
for data input. The DEG mode is set for calculations requiring specification of
angle units (trigonometric functions, etc.). But such a DEG display will not
affect other calculations.
Let’s first perform a simple manual calculation.
Example:

8+4.2+5—-2.5X2=3.84
Press the keys according to the numerical expression. Use the {¥X]key for multi-
plication, the key for division and the [Eveq key for “= .
Operation:

8(+]4.2(/)5(=)2.5(x)2 R T T
Sebd
Calculations can also be continued after performing a manual calculation.
Operation:
1230456 e SepHd

(Continue to press) 789

ENTER ERL

If, during a calculation, you wish to use the result of the preceding calculation,
simply press the s key.

Operation:
1.2(+) 3.4 fevren 4,6
11.5(Z) s : 11255 4. 680
!




2.2 Manual Calculations and Input Corrections

—

» Modification of Inputs (Correction, deletion, insertion)

Use (@], (2], to modify input contents. Although partial modification is
possible before completing a manual calculation, modification will be impossible
once the key is used and input operation should be performed from the
beginning. It will therefore be desirable that you make it a habit to recheck your
entry before pressing the key.

To modify a program that has already been entered, correct the line and press
the &) key after setting to the EDIT mode ( ).

1) Correction
Move the cursor with the (&) or [2)key to the place to be corrected and
enter a correct character or symbol.

Example:

Correct SIN 40 to SIN 30. =T i':?)—,\/\f
Operation:

(@)[&) (move cursor to 4).

Press .

2) Deletion
Move the cursor to the character or symbol to be deleted. Pressing the
key will delete the character and all characters/symbols to the right of the
cursor will shift one space to the left to readjust the format.

Example:
Correct LOKCATE to LOCATE. LOEDT
Operation:
(@)@ E)E) (move cursor t-o K). | L C;i?: BTE
Press BEeJ . L §:%};—/\g:g TE
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3) Insertion
Move the cursor to the right of the place where the insertion is to be made
and press . One space will then be opened so that a new character or
symbol can be inserted.
Example:

Correct IFS< 0to IFS<=0. 4AIFSCa THEH &l

Operation:

CEEEEEEEE

(Move cursor to 0.)

Press (=].

m Calculation Using the Memory Function

Various mathematical calculations can be conveniently performed by using the
memory functions.
Example:

50000%x0,75 =
80000x0,75 =

These calculations can be performed easily by storing the value, to be repeatedly
entered, in the memory and recalling them when needed. Here, we shall set A =
0.75.

In this case, A is a variable. A numerical value or a character is assigned to a
variable. It should be noted here that A = 0.75 is an assignment statement and
“= i an instruction to assign 0.75 to A. So the “=" sign here must not be
confused with the equal sign in a calculation expression.

Key operations will be as follows:

Operation:

A(=]0.75&)
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You will note that this is not entered with the key but the & key as this
is not a calculation expression.
Now, let’s check whether the correct assignment has been made.

Operation:

A 8,73
Next, let’s solve the above calculation expressions.
Operation:

50000 (X A frrer) IToEd

80000 X) A [vred EOEEA
*

Variables will be explained in detail in Chapter 3.

Have a clear understanding of the usage of the =3)and keys since
erroneous operation of these keys will cause SN ERROR (syntax error).
ENTER|
This key is used to display manual calculation results and also to con-
firm a variable content.
&
This key is used to assign numerical values and expressions to variables,
execute BASIC program commands and to specify status such as the
print mode.




2-3 Numerical Functions
—

The numerical functions shown in the table below are built into the FX-750P.
Although inputs are possible by alphabetical letters, complex equations can be
input easily by using the one-key function with the () key and difficult techni-
cal computations can be processed speedily.

joexpression . 0 o . G
Trigonometric | sin SIN (Numerical ~5400° < X < 5400° (30n rad.
functions expression) 6000 gra)
*hereafter X
cos COS (X) -5400° < X < 5400° (30w rad.
60000“":’) ,(30n rad,
tan TAN (X) -5400° < X < 5400 6000 gra)
(excludes the cases when
IXI=2n - 1)x90%)
* n is an integer.
Inverse sin”! ASN (X) IXl < 1.-90°< ASN (X) < 90°
trigonometric | cos™! ACS (X) Xl <1, 0°< ACS (X) < 180°
functions tan™! ATN (X) IXI < 1017, B
-90° < ATN (X) £ 90°
Hyperbolic sin h HYPSIN (X) X< 230 -
functions cos h HYPCOS (X) IX|< 230
tan h HYPTAN (X) IXI'< 10100,
S1<HYPTAN (X)S1
Inverse sin h™! HYPASN (X) Xl <5x10°°
hyperbolic cosh™! HYPACS (X) 1 <X<5x10°
functions tan h™! HYPATN (X) IXI'< 1
Exponential X XP (X) =227 <X <230
function T
Natural logex LOG (X) X >0 Accuracy will be £1
logarithm at the 8th digit when
1-10*<X <1+ 10
Common log,,x LGT (X) X >0 Accuracy will be 1
logarithm at the 8th digit when
1-10*<X<1+ 10"
Square root v SOR (X) X>0
Absolute x| ABS (X) Provides absolute value of X.
value
Sign SGN (X) Provides [-1 when X < 0,
{ 0 when X =0, }
1 when X > 0.
Integer INT (X) Gaussian function: provides
maximum integer not
exceeding the value of X.




Fraction
Rounding

Sexagesimal

Degree
. — Decimal

/minute
/second
Circular
constant
Random
number

FRAC (X)

ROUND(x,}, H+
J;Lf] L’l_

x,v: X

f:0orl

DEG(d [,m [.s]])
d, m,s: X

Pl

RND

)

[ Provides fraction of X.

2-3 Numerical Functions
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Rounds the value of x at 10¥

position.
f is omitted:} Specifies 10
f=0: position
f=1 Specifies the yth

position of a sig-
nificant number

Sign ommitted: rounds off.

+: roundsup.
discards.
Provides decimal-converted

values.

Provides an approximate value
of 7 (3.1415926536)

0 < random number < 1

A 10 digit random number is

generated.

X - Numerical expression

* Parentheses cannot be omitted for ROUND and DEG, however, they can be
omitted as to the others when numerical values or variables are used for

(numerical expression).

= Trigonometric Functions (sin, cos, tan) and Inverse Trigonometric

Functions (sin™, cos™

, tan™)

Always specify angle units when using trigonometric or inverse trigonometric
functions. (There will be no need to specify if the angle units are not to be
changed.) DEG (degree) is specified with ANGLE 0 &), RAD (radian) with
ANGLE 1 &, and GRA (grade) with ANGLE 2 &J. These modes will be dis-
played at the upper part of the display.
* The relation between DEG, RAD and GRA is 90° = % (rad) = 100 grades.

e DEG

Example:  sin45’

Operation: @%’50@@
GER
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Numerical functions
Since using the alphabet keys (SJJN] for SIN will be the same as using
[E]_‘_Js? for one-key function, we shall omit [@:__] from hereon and

use alphabets only.

Example: sin 15.34166667
DEG
Operation: SIN15.34 166667 Eved A, 2645744261

Example:  sin 15°20'30"

Operation: SIN DEG[J15(]20([] oEE . . .
30w | H. Sed45744561

e RAD

Example: cos (%rad)

Operation: ANGLE 1<) RAD
=
cosOPIZ) 3w o
e GRA
Example: tan(—35gra)
Operation: ANGLE2 &) GRA
TAN[=) 35 Eved ~B. Bl 2EBETVEE]

Let’s take a break here and have some fun by measuring the height of a
tree. The height of trees as shown in the diagram can be easily obtained if

we know the length of the shadow and angle 6 .
Astan 8 = %, height will be base x

tan 6. We then specify angle unit as NN
DEG and enter base = 27m and § =
(]

30°. _ 5= 30°
Operation: N o7m 7

B @

15, 58845727
27 (X) TAN3O [vres e

In other words, the height of the tree is about 15.6 m
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#

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

Functions (sinh®, cosh™, tanh™ )

Example: sinh 3.6
Operation:  HYP SIN3.6
Example:  cosh 1.5—sinh 1.5
Operation: HYP COS1.5(=JHYP SIN
1.5 fved

Example:  The value of x when

tanh 42X =0.88

_ tanh '0.88

="

Operation: HYP ATNO.88(/14

s Logarithm Functions (log;, , loge) and
Exponential Functions (eX, x¥)

B.z23138lelz

K i e

B, 34359419141

Example: logiol1.23(=log 1.23)

Operation: LGT 1,23 [eves B, ER99E511144
Example: log.90

Operation: L 0G990 4. 49958767
Example:  log,456 + log, 456

Operation: | GT456(/)LOG456 fvred G.4342944315%
Example: e*® (To obtain the anti-l;)garithm of natural log 4.5)
Operation: EXP4.5 GE.B1IT1I313
Example:  10'2% (To obtain the anti-logarithm of common log 1.23)

1072, 1,23 e

Operation:

16, 982435652
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Example: log;osin40°+ log;ocos35°
Also, what is the anti-logarithm of the answer?
(Logarithm calculation of sin 40° x cos 35°)

Operation:
ANGLEO )
LGT SINAQF LGT COS35eve
10

s Other Functions
Square root < SQR>
Example: v2 +vV5
Operation: SQR2(#)SQR5 L:‘ B

(%)

[
)
I
[
Foumsts
E 1]
X

Signs < SGN >

Example:
«“1” is provided if a positive number, “~1” if a negative number and “0” if a 0.

Operation:
SGN6
SGNO
SGN(=]8 -

Fronte

"N
L re.

.

Absolute value < ABS >
Example:
Absolute value of 1 —78.9 + 5.61

Operation:

ABS[{)1(=)78.9(7)5.6 1) v iz, 88417118

% Use the absolute value of x in the ABS function. Since a negative number
assigned to x in SQRx or LGTx will cause MA ERROR.
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e

Example:
Obtain the square root of absolute value of -26.
Operation:
SQR(OABS(=)26 0] 5. E%9615514
Integer <INT >
~ Example:
Obtain the integer portion of 7320
Operation:
INT ((J7800(7)96 1) Eves 71
Fractions < FRAC >
Example: '
Obtain the fraction of 732 0
Operation:
FRAC[17800(7)96 e B, 25

Rounding < ROUND >

Example:

Discard 16666 to the 10? position (= 100)
Operation: .
ROUND((J1 6 6 6 6(2]2(]=]
o

Example:

gt

.
_.Ll

KA ]
e
o
L2

Obtain the quotient of 147 + 13, rounded up to the 3 significant digits.
Operation:

ROUND(()147([)13,4,1,F)(0) e
11.3
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Angle < DEG >
(Sexagesimal — decimal)

Example:
Convert 15°20°30" to decimals
Operation:

DEG(()15(3)20(3) 30 0) v

]
L.
[y
¥
P

.

e

Circular constant (7)) <P1>

Example:
Obtain the area of a circle with a radius of 14 m

Operation:

PICE} 14 sari 2, 2 e

Random numbers << RND >
Example:
Generate a random number

Operation:

RND e




2-4 Character Functions
X5

The FX-750P is provided with the character functions shown in the table below.

ASC ASC(X$) Obtains the ASCII code of the first character of
character expression .

CHRS$ CHRS$(I) Obtains the character corresponding to the ASCII
code through a numerical expression.
0<1<256

DMS$ DMSS$(I) Converts a decimal into a sexagesimal. |11 < 10'°°

HEXS$ HEXS$() Obtains the character string of the hexadecimal
converted from a decimal. -32769 <1 < 65536

INKEY$ INKEY$ Reads 1 character from the keyboard.

LEN LEN(XS) Obtains the number of characters in character
expression. 0 < X$ <79

VAL VAL(X$) Converts a character expression to a numerical
value.

LEFTS$ LEFTS$(XS, I) Fetches the number of characters specified by a

numerical expression from the left of a character
expression. 0 < 1 < 256

MID$ MIDS$(XS, 1, J) Fetches the number of characters specified by
the numerical expression 2 from the position
specified by the numerical expression 1.
RIGHTS$ RIGHTS$(XS, I) Fetches the number of characters specified by a
numerical expression from the right of a charac-
ter expression. 0 < I < 256

STR$ STR$() Converts a value of numerical expression
to a character string.

X$ — Character expression.
I — Numerical expression or Numerical expression 1.
J — Numerical expression 2.

< CHRS$ >
Example:
Display graphic characters
Operation:
65 223006 ;
Operation:
)5 235006 ,

* ]t is not necessary to press the ((J key for character functions such as CHRS
that require parentheses because they already include the left parenthesis “(”.
However, do not forget to press the (1] key to close the parenthesis.
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Since using the one-key function or alphabet keys for the character func-
tion will be the same, we shall indicate by alphabetical letters only from

hereon.

< DMSS >

Example:

Convert 15.34166667 to sexagesimal number
Operation:

DMS$(1]15.34166667 0] SR ZETIA

< HEXS$ >
Example:
Convert 250 to a character string expressed in hexadecimals.
Operation:
HEX$[()250 () fnrer GHFEA

For usage of other character functions, refer to Chapter 5 Command Reference.

s Hexadecimal Constant < &H >

Convert a 1 to 4 digit hexadecimal number to decimals.

Example:
Convert O0F A obtained-by < HEXS$ > to decimals.
Operation:

[Tl HOOF A fener]

H

| ]

Example:
Display an alphabet character M.

Operation:

CHR$([Ofrrr 2, HAD () e M




2.5 Statistics Calculations

It is needless to say that statistical calculation is indispensable in office and
technical work to analyze and obtain new data from data collection. Since the
FX-750P is provided with the functions shown in the table below, burdensome
statistical calculations can be performed easily and correlative coefficients and
estimated values can be readily obtained.

* Since these are not one-key functions, press the keys according to the format.
* The name of the basic statistics with * sign attached and each value are

displayed in the sequential order by entering STAT LIST & .

Press & or if you wish to stop displaying and press again if you wish to
continue displaying. Enter STAT LLIST & for printouts.

CNT* n | Number of statistical data processed

SUMY~* Sy | Sum of the y data

SUMX~* 3 X | Sum of the x data

SUMXY* |ZXY | Sumof the x data by y data

SUMX2~* S x2 | Sum of the squares of the x data

SUMY 2+ Sy? | Sum of the squares of the y data

SDX X0n ., | Sample standard deviation value of the x data / Mﬁ(:,f(z%
—1

SDY Yo, | Sample standard deviation value of the y data %
SDXN X o, | Population standard deviation value of the x data n x’%z 2N
SDYN Yo, | Population standard deviation value of the y data / n= y’—ngAzy;)’
LRA A Linear regression constant term zfyi!“-nRBﬁ

LRB B Linear regression coefficient %%ﬁ

COR r Correlation coefficient v,{";izx‘y(;i)’f}'{i;y,_ =0

EOX (x) | 5 | Loimaedhctaucols | EoX(y) =Y LRA

EOY (0 | § | Eameted e (e 070 EOY (. -LRA+2.-LRB

(X) = Numerical expression
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As data will remain in the memory unless STAT CLEAR &) is entered,
always press these keys to clear the previous data before inputting new
data.

s Inputting Statistical Data

® | Variable statistical data
individual data
[ STAT data &)
multiple data of the same value
STAT data Frequency 3

® 2 Variables statistical data

STAT x data (2] y data &)
multiple data of the same value

STAT x data (5] y data Frequency &)

Data is entered with the &) key but the answer to statistical calculations such as
standard deviations is obtained with the key. Be sure to use the correct key
as SN ERROR will occur if the wrong key is pressed. The initial data can be set
for the basic statistics by using the assignment statement.

Example: SUMX =123 &)

Obtain the standard deviations and determine the variance in shipments of
product x and product.y from the state of shipments shown in the table.

{: individual data

sl 4 5] 6| 7|8
x 2125818
y 1{5]|5]|5109

Operation:
STAT CLEAR&
STAT2(3) 1<) STAT2(3)5) STAT5(]5&
STAT8(J5&) STAT8([:]9<0
STAT LISTS) (Basic statistics will be automatically displayed.)



2-5 Statistics Calculations

(Number of data) CHT 5

(Sum of the y data) SUMY 23

(Sum of the x data) i

(Sum of the x data by y data) 144

(Sum of the square of the x data) el

(Sum of the square of the y data) sUfY L 15T
Subsequently READY FA

(Mean of the x data) SUMX .,/ CNT nred 5

(Mean of the y data) SUMY /CNT [evres ]

(Standard deviation of x) SDXN 2. EEBIEZEIETI
(Standard deviation of y) SDYN Rk Ol B

Although the total and mean values of products x and y are the same according
to the calculation results, variations in shipments will be larger for product x as
its standard deviation is larger.

Next, carry out a regression calculation on the pair of data and obtain the
correlation coefficient and estimated values.

Example:

The table below indicates the percentage of advertising costs (advertising costs/
operating costs x 100) and the percentage of operating profits (operating profits/
sales x 100) of 7 chain super markets for the previous fiscal year. Now, let’s see

if this advertising was effective.

Let’s prepare a scatter diagram from this table.
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6
@ ®
o
=y
-
&
° 3
ay
2
1
x
1 2 3 4
Percentage of
advertising costs
Operation:

The scatter diagram shows that profits are increasing in
line with advertising costs. A line connecting the plotted
points in the diagram is called the regression curve and,
in this case, it is a linear regression as the line is almost
straight. In regression curves, we also have logarithm
curves, exponential curves and powers curves that can
be appropriately selected according to the relation
between the x and y data.

It is also known that correlation coefficient (r) is within
the range of —1 <r <1 and that correlation will be
positive when 0<r gl_, negative when —1<r <0, and no
correlation when r = 0.

Knowing this, let’s enter the data for the 7 stores and
obtain the statistical data for each.

STAT CLEAR

STAT0.8(3)2.5:0 STAT2.1(3)3.4c8 STAT2.5(3)3.7 0
STAT1.8(3]3.2:8 STAT3.1(3)4.3&8 STAT4.0(3)6.3<d)
STAT1.0(3)2.344)

(Linear regression constant
(Linear regression coefficient: B) LRB

(Correlation coefficient: r)

L RA[exer) 1.174221646
1.1425

CORPwed | [, 228252383

term: A)

BN w e
2F 0

T
L

From the value of r, we now know that x and y are in positive correlation. Let’s
now try to determine what the percentage of advertising cost should be for an
operating profit rate of 5.7%, and also try to estimate the operating profit rate
with advertising costs of 4.5%.

Operation:

EOX5.7 e

EQOY4.5 Ve




2-5 Statistics Calculations

The answer is that the percentage of advertising costs for an operating profit rate
of 5.7% will be 3.96%, and that the operating profit rate will be about 6.32%
with advertising costs at 4.5%.

= Logarithm Regression, Exponential Regression and Powers
Regression Calculations

Using the data in the table, perform the various regression calculations. Denote
x as the fiscal year and y as the achievements.

® Logarithm Regression Calculation

Regression formula is y = A + B:Inx. Input the log (In) of x for data x, and data
y as in linear regression. Zlnx will be calculated for =x, Z(Inx)? for Zx? and
Zinxy for Exy.

Operation:
STAT CLEAR&
STAT LOG54(5)5810&) STAT LOG55(2]5637 )
STAT LOG56(5])6736c) STAT LOG57(2)7938&)
STAT LOG58(2]8169&0

(Regression constant term A) L RA
(Regression coefficient B)  LRB
(Correlation coefficient )  COR
(Decision coefficient r?*) 2
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® Exponential Regression Calculation
Regression formula is y = A-¢B*(Iny = InA + B-x). Input log y (In) for data
y, and data x as in linear regression. InA will be calculated for decision term A,

Zlny for the sum SUMY, and Zx Iny for sum of the squares SUMY 2.

Operation:
STAT CLEAR&)
STAT 54[5JLOG5810&) STAT 55(]JLOG5637&)
STAT 56(5]JL0G6736&8 STAT 57(53JLOG7938&0)
STAT 58(JLOG8169)

(Regression constant N
term A) EXP LRA e S1.95154585¢:

(Regression coefficient B) LRB L TEZEELT

(Correlation coefficient r) COR O, 944760 ]567

® Powers Regression Calculation
Regression formula is y = A-xB(Iny = InA + B-lnx). Input logarithms for both

data x and y. InA will be calculated for constant term A, Zinx for Zx, Z(Inx)?
for Zx2, Zlny for Ty, Z(Iny)? for Zy? and ¥ (Inx-lny) for Zxy.

Operation:
STAT CLEAR&
STAT LOG54(5]LOG58108 STAT LOG55(]L0G56379)
STAT LOG56(2]JLOG6736) STAT LOG57(JLOG7938:9)
STAT LOG58(2]LOG8169&

(Regression Consté’ltlél:m A) EXP LRA ved f. 6511548 24E-G7T
(Regression coefficient B) LRB 5, 7253855325
(Correlation coefficient r) COR [enter) B, 9437160707




2.6 Scientific Constants

The FX-750P is provided with 10 scientific constants which can be recalled by
means of the number keys ( (@) ~ (8} ) in the function mode.

Accéleratioﬁ of free fall | g 9.80665 ms-
Speed of light (in space) | ¢ 209792458 ms-
B2 | plank’s constant h 6.626176 x 10~ Js
Gravitational constant G 6.672x107" Nm’kg
Elementary charge e 1.6021892x107° | C
Electron mass me | 9.109534x 107 kg
Atomic mass u 1.6605655 X102 | kg
Avogadro constant Na | 6.022045%10% mol”
Boltzmann’s constant k 1.380662x107% | JK
Volume of 1 kg-mole Vo | 0.02241383 m'mol

Example:

Assume that an ultraviolet light source with a vibration frequency of v = 1.16 x
10'5 (H,) is radiating photons of a fixed frequency and calculate the energy of
the photons.

If we denote photon energy as E and Plank’s constant as /1, we obtain E=1.16 x
10'% x i (press ) from the photon energy equation E = Av.

Operation:

1.16E 15X (B2e=r T.eBeledlcE-17
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Example:

Obtain the average value of the translational movement energy possessed by 1
molecule of an ideal gas at 0°C. If we denote the average value of kinetic energy
as <K >, the absolute temperature as T (0° = 273) and Boltzmann’s constant as
k, we obtain <K >=3+2 x 273 x k ( to obtain this) from equation
<K>= %kT, which is the average value of the kinetic energy of thermal move-
ment.

Operation:

3(712(27 3R BB eves

n
I..
LR 1]
'—<
[X)
foemete
[}
[ ]
$u]
Ty
i
b
poa—y

Learning Science with the FX-750P

® The planet Jupiter, which is the largest planet in the solar system, is said to be
778,300,000 km from the sun. Let’s determine how long it takes for light to
reach Jupiter. If we denote t as time, S as distance and c as speed of light, we

derive t =%from the formula of speed of light ¢ =%. Now, if we substitute with

numerical values, we derive

¢ — 778300000000(m) _ 7.783x10'(m]
Speed light (E)(T))

Operation:

7.783E 11 (B Vv S396. 1209353

The time is therefore about 2,596 seconds or about 43 minutes and 16 seconds.
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® Speed and Revolution Cycle of a Satellite

Let’s calculate the speed and cycle of revolution of a satellite following a circular
orbit around the earth at a distance of 5,500 km. Assume that the radius of
earth is 6,400 km and its mass 6 x 10%* kg.

v = Speed of the satellite T = Revolution cycle of the satellite

m = Mass of the satellite M = Mass of earth (= 6 x 10?%)

r = Radius of revolution of the satellite (= (6400 + 5500) x 10% = 1.19 x 107)

G = Gravitational constant (press to obtain).

Since the satellite is carrying out a uniform circular motion, we can set up a
balance of forces equation where universal gravity = centrifugal force. In other

¥4
words, we can set up the equation as G™ :mr_v .
r

From this equation, we derive v= / GTM T =2_75_r_

We can now obtain velocity v by substituting numerical values and calculate

o= G-6x10%
1.19x107
Operation:

SQRIIEBIXI6E24(2)1.19E7 O] fwed

As shown on the display, the answer is a speed of about 5800 m/sec.
Next calculate T.

. 7
T =27 1}.19x10

If key operation is continued from the velocity calculation, the answer can be

obtained with the key.

Operation:
2X)PI(X]1.19E 7 [Z) ansfenteq)

Frote
.
fxn]
it
o
f S ]
A
[
[ 5
L1
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The answer is therefore a revolution cycle of about 12,891 seconds, from whick
the hour can be obtained.

Operation:

DMS$ (s (/] 3600 (0w FUI47TELLE

The answer is about 3 hours, 34 minutes and 51 seconds.
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3-1 Program

When we consider recent scientific achievements, the Space Shuttle will proba-

bly be the first item to come to mind. Compared to the huge rockets that were

launched in the past, it may be said that the light and compact Space Shuttle is

a machine befitting this age of conservation of resources.

As we are all well aware, the Space Shuttle is controlled by computers and some

of the controls carried out are as follows.

® The Shuttle is launched in an upright posture and its 2 boosters (initial
launching rockets) are detached from the orbiter at an altitude of 44 km
(27.3 miles).

® The detached boosters are dropped in a computed area of the sea from where
they are recovered for reuse.

® The main engine burns for 8 minutes and the outer tank is detached at an
altitude of 109 km (67.7 miles). This occurs just prior to the Shuttle entering
its orbit.

® Upon entering its orbit, the Space Shuttle circles the earth at a speed of
7,743 m/sec. (25,404 ft/sec.).

® The rate of deceleration when leaving its orbit is 91 m/sec. (299 ft/sec.).

A host of other complex controls are processed by computers and these com-

puters are controlled by precision programs. It may therefore be said that

programs are accurate and, moreover, detailed work instructions to enable the

computer to execute its task correctly. Once the program is memorized in the

computer, the computer functions faithfully in compliance with the program.

Now, if we wish the computer to carry out some of our daily work, how can we

go about in giving correct instructions to the computer.



3-2 The Flow Chart

To give accurate instructions to the computer, we must first analyze what we
wish the computer to do.

Simple work may be analyzed in our mind but, if we attempt to analyze com-
plicated work in this manner, it will be extremely difficult, if not impossible, to
arrive at a work procedure; or even if we think that an analysis is complete, an
important procedure may be missing.

We therefore often write down the important points or use diagrams to arrange
the processes. In this manner, it will be possible to view the overall procedure on
a systematic basis. We can also look for any errors or omissions in the analysis.

» Preparing the Flow Chart

There are a number of methods of explaining work procedures easily and
efficiently and one of these is the flow chart method. In the flow chart method,
the various procedures of work are explained in simple block form with each
block showing the meaning of that procedure. The procedural relations and the
work flow are indicated by connecting these blocks with lines.

We shall now use a simple example to explain how to prepare the flow chart.
When you use the FX-750P, you must always switch on the power.
‘Let’s then analyze the operation of switching on the power and prepare a flow
chart.

When we use the computer, we turn the switch “ON”. When we are finished, we
turn the switch “OFF”. If the switch is already ON, we use in that state. We do
not turn the switch “OFF” while carrying out an operation.

From the above items, we derive the following procedure.

1. Check the power switch.

2. Set to ON if OFF. If already ON, proceed to the next step.

3. Carry out the operation.

4. If the operation is incomplete, return to Step 3. If the operation is complete,

proceed to the next step.
5. Set power switch to OFF.
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Now, prepare a flow chart based on Steps 1 to 5.

Operation details
are shown here

Check the
power switch

Is the power
switch OFF?

NO

Set power
switch to ON

Y
!

Operate

Operation
complete?

Set power
switch to
OFF.

End

Makes decision helﬂ

Complex operations can therefore be in easily understood form by using flow
charts. Programs used in computers are prepared based on the same type of

procedure used in preparing flow charts.
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3-2 The Flow Chart

Some of the symbols frequently used when preparing flow charts are shown
below. (See page 327)

Terminal () Example

This terminal symbol is used at the beginning

and end of a flow chart.
Enter value
of base
Input [ | -
Indicates input by manual operation
Enter value
of height

Process I_—___] l

Compute
area of
triangle

Indicates execution of process in the block.

Display

Display result
This symbol is used when displaying processed
results, etc.

Flow line —

This is an arrow line connecting 2 symbols and
. C Example
the work proceeds according to the direction of

the arrow.

As flow charts are basically written from top to Enter data
bottom or from left to right, the work will ]
proceed down or to the right if the arrows are Calculate
omitted. the total

Decision
Decisions become necessary as the operation

Is the
total 0?
NO
Displays the
total

proceeds. Decisions, queries or comparisons are
made in relation to the items in the blocks.
There are generally 2 or more exits (branches).
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Document output g

This symbol is used when outputting calcula-
tion results and various documents to the

printer.

Connector (O
This indicates exit to a place outside the flow

chart or entry to the flow chart.

Defined symbol H:” Example

Indicates process defined at a different place

@

such as subroutine.

Calculate the
square root

l

Re-enter the
data

|

Calculate the
square root




3-3 Programming

Explanations up to this point were in relation to analyzing the work and on
preparing a flow chart. We shall now proceed with actually preparing a program
and operating the computer.

There are many different types of computer languages. Large-scaled computers
generally use the COBOL or FORTRAN as a language while BASIC is most
widely used in personal computers. BASIC is used in the FX-750P. The BASIC
language was developed for the beginners with simplicity of programming in
mind. So beginners who are working with computers for the first time will have
no trouble in learning this language.

= Preparing a Sample Program

Create a program with the simple example of “obtaining the cube root x of
numerical value y”.

1. Task Analysis
1) Enter a certain number y from the keyboard.
2) The equation for obtaining cube root x will be as follows.

loge ¥
x—e—3
( y=2x° )

If we take the log of both sides, we derive

loge ¥ = 3loge X

Therefore
loge X :_logBe y
_, loge¥
L FmeTg

3) Display cube root x obtained.
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2. Creating the Flow Chart
If we put this analysis results in flow chart form, it will appear as follows.

Always use this at the beginning
and end of the flow chart.
Enter numer- . )
@ | ical value y Indicates data entry from the key
from the key- board.
board

Computes according to the equa-

tion.

Displays the result. The document
Displays the symbol C:I may also be used

value of x

here.

Since there are four procedures (D), @, @ and (@) that will be the object of the
programming, create a program for these procedures.

3. Programming
Write a program according to Steps 1 to 4 of the flow chart.

@ 10 INPUT Y < Enter a numerical value from the keyboard.
@ 20 X=EXP(LOGY/3)« Computes based on the equation.

® 30 PRINT X — Displays computed results.

@ 40 END “— Execution terminates.

Programming therefore enables troublesome cube root computations to be made
in only 4 lines.
We shall now explain a bit further about this program.
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The numbers 10, 20, 30 and 40 at the head of each line are called line numbers
and indicate the sequence of processing in the computer. The sequence normally
starts from the smaller number as in the above example but it is not particularly
necessary to start from line 10. The sequence can start from any number large or
small but it is important that the program is written in the order of the flow
chart.

The word INPUT on line 10 is one of the commands in BASIC and means the
computer is ready for an input. In this program, it means to input y on which

the cube root is to be obtained.

The word PRINT on line 30 is also a command in BASIC meaning to display
and, in this program, means to display the results of the computation.
In the case of line 20, the formal method of writing this is

20 LET X=EXP(LOGY /3)

LET is also a command in BASIC and is called an assignment statement as it
means to assign the content of the right side to the variable on the left side. As
this command can be omitted, it is normally left out as in the previous example.

This statement is to carry out a function computation and EXP is to give the
exponential function e¥ to x and LOG is to give the natural logarithm loge x to
x. The slash () here means +. In the BASIC language, characters such as X and
Y are called variables and numerical values such as 3 are called constants.

Refer to the Command Reference Chapter 5, for the meanings and the input
range of the functions.

Programs created with the BASIC language not only use easily understood com-
mands but also use equations that we use in our daily activities.
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You have now learned how to create a program based on a flow chart so we shall
now explain the functions of the characters X and Y (variables) used in the
program,

General equations such as

log ¥
n

mean that the values on the left and right are equal but, in the BASIC language,

the meaning is different; it means to assign the content of the right side to the

left side. The expression may be x = elo—gywbut it cannot be expressed as
n

Xr=e

log ¥ —x
n

e

and naturally equations such as 1 =x cannot be used. The reason for this is that
when variables such as X and Y are used in computers, they indicate the place of
storage of numerical values or characters. For a clearer understanding, just
imagine that the computer has boxes marked X and Y in which the numerical
values are placed.

Therefore, when computing x = ¢ logy , the numerical values in boxes N and
Y are taken out and computed and the result is placed in box X. By using this
method, it may actually be expressed as

X=X+1
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Although this cannot be established as an identity, the following will be per-
formed in the computer as the content of on the right side is to be assigned to
the left side.

1) Adds 1 to a numerical value taken from box X.

2) Puts the result in box X again.

This method such as adding 1 to the value of X is widely used in computers.

The makeup of X=X +1

@tches the value of)a \
@ds 1 to the value of X)

'X Puts back in the box /

» Using the Array Variable

An array variable is a variable whose function is expanded. This array variable is
highly effective when many variables are used for the same purpose.

For example, if we wish to process data for 1 month, a maximum of 31 variables
will be required. The program becomes complex when we attempt to prepare
these by using such variables as

Al, A2, A3, ..., A0, B1,B2,..., B0, ...,C9,D1

so we simply use an array variable which consists of a variable with a number
attached.

Example:
A(39)

This variable can be used with the DIM command.

19 DIM A(30)
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In this example, we will create an array variable called A which has 31 boxes
from 0 to 30. Simply assume that there are 31 boxes called A and that they are
differentiated by assigning numbers (parameters) from 0 to 30.

I 31 Boxes

The numerical values in these boxes can be taken out or put in by simply chang-
ing the parameters such as A(0), A(30), etc. Program creation is simplified since
variables can also be used in parenthesis instead of numbers.

Example:

Fetch from the box of the same number as when I = 4,Y = A(I).

Fetches the
numerical
value in box I

Specifies box A(4) Puts contents of box
’ A(4) intobox Y

Puts numerical
value 4 into
box 1

We believe you now understand that large amounts of data can be easily handled

by using the array variables.
Further explanations in relation to variables are given in the Chapter 4, APPLI-

CATIONS, together with actual program examples.
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» Types of Variables

Variables consist of the numerical variables which contain numerical values, and
character variables which contain character strings. The variables we have dis-
cussed up to this point are numerical variables in which numerical values are
stored for computations. Now we come to the character variable which consists
of an alphabetical letter with a $ sign attached such as A$ ~ Z§.

The types of variables in the FX-750P are as shown below.

Numerical variables
Fixed variables: A, B, etc. (up to 12 digits)
E Registered variables: A1, X9, etc. (up to 12 digits)
Array variables: Half-precision numerical array
‘[ A! (10), etc. (up to 5 digits)
Single-precision numerical array
A(10), etc. (up to 12 digits)

Character variables
Fixed variables: A$, BS, etc. (up to 7 characters)
Example: A$ = “FX-750P”
Registered variables: A1$, X98, etc. (up to 16 characters)
Example: B1$ = “DEVIATION”
Array variables: Number of characters can be specified, from 0 to 79
characters.

Fixed Variables (A to Z or A$ to Z3)

There are 26 numerical fixed variables from A to Z and 26 character fixed varia-
bles from AS$ to Z$. Either the numerical value box or the character string box
only can be used for the fixed variable. A UV ERROR will occur if we attempt
to use a numerical fixed variable and a character fixed variable of the same name
(e.g. A and A$).

7
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Registered Variables

Variable names with 2 characters can be used by using capital alphabetical letters
and numerical values. However, if variables with 3 or more characters (excluding
$) are used, an SN ERROR will occur during program execution.

The following rules must be observed in relation to registered variables.

1.
2.
3.

The first character must be a capital alphabetical letter.

A reserved word (IF, ON, TO, PI, etc., see page 326) cannot be used.

A numerical registered variable (AB, Al, etc.) can store 12 digits for the
mantissa and 2 digits for the exponents.

. A maximum of 16 characters can be stored in the character registered varia-

ble.

- A total of 40 registered variables can be used, including the array variables.

However, as 2 VA ERROR will occur and execution of the program will stop
if 40 variables are exceeded, the excess variables must be erased with CLEAR
(see page 223) or ERASE (see page 227)

The variable name registered can be confirmed by pressing LIST V &4 .

Half-precision and single-precision

Usually internal calculations are performed by a 12-digit mantissa. The
attachment of ! to an array variable provides half-precision (up to 5 digits)
allowing more data to be stored in the memory in case 5-digit calculation
precision is sufficient for data storage. The specification of single precision
requires 8 bytes for one numerical variable, but only 4 bytes are required
when half-precision is defined. In another word, the specification of half-
precision permits effective use of limited memories.
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prmm————— e )

Explanations up to this point were in relation to the theoretical aspects of the
program. Was it difficult? It may have been a bit difficult for some of you but,
as they say, practice makes perfect so you will be surprised at how easy it is once
you actually start using the computer.

Let’s execute the program, created previously to obtain cube root, with the
FX-750P. However, it will first be necessary to have the computer store the
program. Various methods have recently been developed in relation to storing
programs such as the voice input (tone recognition) method and the written
character input method (pattern recognition) in the field of large-scaled com-
puters. In personal computers, however, the orthodox method of entering from
the keyboard is used.

m Prior to Inputting Program .

Enter the cube root computing program from the keyB‘odrd.‘However,,th\e,
following operations are necessary in preparation for program input.

Operation:
NEW HEW_
< READY FO

NEW is a command to erase the program which is stored in the currently
designated program area. This operation is carried out first as it is necessary that
the area in which the new program is to be input be cleared. Care should be
taken to differentiate NEW and NEW ALL as NEW ALL will erase the programs
and variable contents in all program areas.

READY PO on the display indicates the program area PO to be used.

The FX-750P has 10 program areas from PQ to P9. Independent programs can be
input in the respective program area. This is a highly convenient dividing func-
tion which enables free usage of each area within the range of the memory
capacity. However, the variables used must be common to all program areas.
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= Program Input

Operation:
10 sy | IBIHFUT ¥_
3 |18 INFUT ¥

As using one-key command with the key (e.g.[snr¥ ) is the same
as entering (1)(WJ(P)([U)(T) with the alphabet keys, will be

omitted from hereon and indications will be with alphabetical letters only.

The &) key functions to store the program in the computer at this time. This
differs from the function of the & key when executing the NEW command as
it has meaning in relation to the number“10” entered in advance of the com-
mand. This number is called the line number and programs are stored in
sequence from the small line numbers.

PRINT Ch
R$(233)+C
5)+CHR$(
R$(233)

If there is no line number, this will be If there is a line number, this will be
executed immediately. stored as a program.
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Input the remaining lines in the same manner.

Operation:
20 XEEXPOLOGY R O HsERPCLOGY .3
3
30 PRINT X TH OPREINT
40 END& 46 EHD

s Checking the Input Program

Ta view the input program, enter LIST & .

LIST is the command to “display the program”.

All programs can be checked since the programs from line 10 to line 40 will be
displayed in successive order.

Press the & or[EeRkey to hold the display stationary. The display will remain
still until the & or key is pressed again.

» Correcting the Program

If an input error is discovered when reviewing the program with the LIST com-
mand, set to the EDIT mode and correct. EDIT is a command used to edit a
program and the program will be displayed from the first line by pressing EDIT
<) . In this instance, the line 10 will be displayed.

Operation:

EDITSD 18 IHMFUT %_

Differing from the display with the LIST command, you will note that the
cursor is blinking at the end of the line. The method of editing in the EDIT
mode is the same as the method explained in Chapter 2 for the operation func-
tion. Simply move the cursor to the place to be edited and correct, delete (use
6 ) or insert (use &% ). Then press the &) key and the corrected line will be

8]
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written and the next line will be displayed. If ) is pressed after correcting,
the corrected line will be written and the previous line will be displayed. Press
the &) key for lines having no error. Press the key to cancel the EDIT mode.

= Program Execution

Now that we have finally input an error free program, let’s actually operate the
computer and execute this program. We must perform the following operations
to execute this program.

Operation:

RUN =3 G

RUN is a command to “execute the program”. When the program is executed, a
question mark (?) will be displayed. This is a display requesting input as the
INPUT command on line 10 has been executed. Let’s enter 64 for example.

Operation:

WAIT

64 & 4

( &) can also be used. Same hereafter)

The cube root of 64 is computed on line 20 and the result is displayed by means
of the PRINT command on line 30. The word WAIT on the upper part of the
display is a sign that the PRINT command has been executed and that the com-
puter is waiting for entry from the &) key or key.

Operation :

)
o !

FEADY F

This command is to return the executed program to its original status. We sug-
gest you execute a few more programs by changing the values.
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There will be cases when it will be desirable to modify the program to cor-
respond with work requirements. As the program currently stored is to compute
cube roots, let’s modify the program to obtain »n roots. To accomplish this, we
simply change the constant 3 for a cube root to a variable N and then compute

the n root.

Flow chart

Enter y to
obtain # root

Specifies the n root
(This portion newly added)

nrooti . e
Compuzd. Equation x =¢ logTey modified to
x=eI0L:y x—e loge ¥

n

Computed
value of x is
displayed.

End

The program for this flow chart will be as follows.

WN—" e This is called a character string and, if
5 INPUT—:N_ ' enclosed with quotation marks, will be
handled as a character even if numerical

10 INPUT"Y="3Y values.
-

When a character string is used, a semicolon
20 X=EXP(LOGY/N) will be required in front of the variable.
30 PRINT X
40 END

83
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Let’s review the portion modified.

First, line 5 was added. This is to input N for the n root. The reason that 5 was
selected for the line number is that it was necessary to execute this line ahead of
line 10 so a number smaller than 10 was needed. Any number under 10 (1 to 9)
could have been used here.

5 INPUT"N="3iN
“N =" ; has been entered following the INPUT command. This is a character
string to show what the computer is querying, and N = ? will be displayed
indicating that the computer is in waiting mode for » root instructions. If we use
a comma in place of the semicolon, a question mark (?) will not be displayed.
A “Y = ; portion has also been added to line 10.
As /3 on line 20 has been changed to/N, computation has been changed from
cube root to n root.

= Program Modification Method
1) Add the entry portion of N for n root.

Operation:

5 INPUT (N EEESS NG 5 IHPUT "H="1H
2) Recall line 10 with the EDIT mode
Operation:

EDIT10E 18 ITHFUT %._
3) Move the cursor to position Y. Enter “Y =" ;Y anew.
Operation:

@Y EEHES Y 2B M=EWPOLOGY 30 _

4) As line 20 will be displayed, move the cursor to position 3 and enter N.

Operation:

EEND I8 FPEIHT ®.
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5) Line 30 displayed but no modification required here.
Press the R key and cancel the EDIT mode.

Operation:

FEARLDY FH

After the completion of modification, display the program again by using the
LIST command and confirm that the modification was correctly carried out.

» Executing the Modified Program
Execute the modified program using the RUN command.
Example:

Obtain the 4th root of 100.
The comment N = 7, meaning N of the # root, will be displayed.

Operation:

RUN D =7

Enter the number 4 since we are looking for the 4th root.

Operation:

4 =

Now, enter 100.
Operation:
100 vy S led27TER

The 4th root of 100 is computed and displayed. A WAIT mark will also appear

on the upper part of the display.

* The Program obtaining the nth root would be of some assistance for you to
be accustomed to programming. Manual calculation using “ A" gives the same
calculation result.

Example: 100/(1/4)

Press the key (orcd key) after viewing the computation results and

execution of the program will be terminated.

85
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Programs in Chapter4
RRmmmee e e e

Practical programs are given and BASIC is explained by actual use in the applica-
tions appendix of Chapter 4. As inputting long programs accurately is difficult,
input operations and precautions, and error displays and their corrective meas-
ures are listed to enable smooth input of the application programs in Chapter 4.

s Input Operations and Precautions

1. Specifying the program area
As the FX-750P is provided with program dividing functions, first specify
where the input is to be made in the 10 areas (P ~ P9).
Example:

Specify P3 as the program area.
Operation:

3 FEARDY FP3

2. Clear the program in the specified program area and all variables.
Operation:

NEW& (Clears the program)
CLEAR& (Clears all variables)

3. Use the one-key command for inputting and be sure to remember the posi-
tion.

4. Always press the &) key and store after completing input of each line.

5. If an entry error is noticed while inputting a program, proceed as follows.

® Before pressing the @) key .... Use the {&)(2] keys and move the cursor
to the place to be corrected and correct the input.

e After pressing the &) key .... Recall the line to be corrected using EDIT,
Line No. &3 and move the cursor by using (&)(2) keys to the place to
be corrected, correct the entry and press the &l key.

e Forgot to enter one line .... Enter at a convenient place during the input

operation.
® Delete a whole line .... Enter DELETE Line No. &) or Line No. & .



3-7 Precautions for Practical Programs in Chapter 4

6. Checking the printing

Space automatically inserted (No need

208 PRINT USING™$H 1o press 39)

218 ;éf:]'. :gi: . Ok Press the (¢ key for a space enclosed
220 FRINT USINgrage 1 doble avotations €
§, 4% OHN®
238 END Do not mistake a semicolon (;) this for
a colon (:).

Be careful of periods (.) and commas
(;) and use the decimal key for
periods.

7. After completing input, check the program list with LIST &J.
Press & or to stop the display and press these again to continue the
display. If an input error is noticed when checking, press the key, recall
the line to be corrected with EDIT Line No. &) and, after correcting the

input, press the & key.
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= Error Displays and Corrective Measures

There will be cases when an error will be displayed and program execution
stopped, or, even if the program is executed, the result will be incorrect. This
will be due to errors, or “bugs” in the program and correcting these errors is

called “debugging”.

SH ERROR FB-28

L Line No. in which the error occurred

Program area in which the error occurred

Type of error

Error displays during program execution will show the type of error, the
program area and the line No.

SN ERROR is a syntax error which is displayed when there is a format error in
the program. As there are 21 errors including OV ERROR and BS ERROR,
check the type of error from the list of error messages on page 320 and deter-
mine the cause.

Enter EDIT 20 &) to display the line to be corrected and, after correcting, press
the &) key. Pressing the @ key will release the EDIT mode and READY Pn
will be displayed enabling continuation of program execution.

Frrors that violate the BASIC grammar will be displayed. However, pay close
attention when inputting since ERROR will not be displayed if the wrong
expression was set up or if the wrong equation was entered, but the results
obtained will be incorrect.
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4-1 Foreign Currency Conversions

We are often confronted with the bothersome task of converting foreign curren-
cies during trips abroad for sightseeing or for business.

This program displays the amount in each currency immediately upon entering
the exchange rates against a specified foreign currency. Each amount will also
be displayed when currencies are converted to a specified foreign currency.
Mutual conversions among U.S. dollars, Japanese yen, German marks, French
francs, and English pounds will be made here.

Commands

PRINT. INPUT, GOTO. IF ~ THEN ~ ELSE

Program List

16 INPUT "DOLLAR=" 158 INPUT "AMOUNT="
H: 3y

28 INPUT "VEN=":B 168 PRINT ¥;“DOLLAR

38 INPUT *MARK=";C YR

49 INPUT "FRANC="; 179 PRINT Y3 “VER"3Y
D /B

56 INPUT “POUND="3 188 PRINT Y3 "MARK"S
E ¥/C

68 INPUT "1 OR 2°; 199 PRINT ¥:*FRANC"
% Y70

78 IF %=2 THEN 15@ 288 PRINT ¢;*POUND*

88 INPUT "AMOUNT=* TY/E
H ‘ 218 G0TO 0@

99 PRINT VsR;"DOLL
fR*

188 PRINT YB3 "YEN"
118 PRINT Y#C; "MARK

128 PRINT Y#D; "FRAN
Cl
138 PRINT VYsE; "POUN

Dl
148 60TO 680
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Flow chart
Enter
exchang® | (Lines 10 - 50)
——®
Select conver- . _
sion calculation (Lines 60 — 70)
1 . 2

Enter amount
(Amount of each
currency)

‘Enter amount
(Amount of a

specified currency) (Line 80) (Line 150)

Displays amount
converted to a
specified currency

Displays amount
converted in each

currency (Lines 160 — 200)

(Lines 90 - 130)

\
A
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Enter the exchange rates for a specified currency and convert to your own or
other country currencies. We will use 1 U.S. dollar as the standard and make
approximate calculations here since the rates fluctuate daily. Accurate conver-
sions can be made by setting the base currency as 1 and entering the exchange

rates for that day.

Data input
U.S. dollar $1
Japanese yen ¥ 225
German Mark DM2.62
French franc FF7.94
English pound ST. £.0.66

Operation:

RUN & GOl LA

1<
Enter the exchange rate of yen against a dollar.

2254

Enter the exchange rate of mark against a dollar.

2.624

Enter exchange rates for francs and pounds
in the same manner.

0.66 0

FHRE =Y
Faciion B 3 B anly ]
mHML =Y

1 np oo

- 1 e
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#

The necessary data have now been entered. Assume we bought an item for
US$3,675. Then select 1 if you wish the converted amount in each currency.

1

Enter the dollar amount.

36754
&

&

Next, select 2 if you wish to know what a certain amount in each currency will

be when those are converted to dollars.

23

80000
1)
e

1)

Since this program is endless, press to terminate.
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m Let’s Display Characters (PRINT command)

90 PR I NT Y*kA:" QOL LAR"
PRINT command Display contents

The PRINT command on line 90 allows the display of the result of A times Y
and DOLLAR.

The PRINT command may be used as a single command only but it is normally
used with numerical expressions and character strings.

Following are examples of various methods of use.
Erases the display with a single PRINT statement only.

18 PRINT
RUN< | READY Fo

Displays a numerical value if it follows a PRINT statement.

18 PRINT 18
RUN ) 1

Displays a character string if it is enclosed with " " (double quotations).
18 PRINT *CASID”
RUN & CHEIGO

Displays a calculated result of a numerical expression, if any.
18 PRINT (8421
RUN&

o
-.._J
A}
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Character strings will be displayed by linking with the + symbol.
Use the key to insert space.

18 PRINT *CRSIO *+
"FX-756p"

RUND

Displays an assigned value if a variable exists.

18 A=3.19
20 PRINT A

RUN & .19

Displays messages enclosed with ™ " if a character variable exists.

18 A1$="COMPUTER®
28 PRINT Al¥

RUN D

When displaying numerical values, a space will be given ahead for a positive
number and a — sign will appear ahead for a negative number.

If the PRINT statement is executed, the data will be displayed and the program
execution will stop with WAIT displayed. If time is set by the WAIT command
(see page 250), the program execution is temporarily stopped as specified.

If not set, the program execution is being stopped unless or & is

pressed.
DEG 1 - WAIT

When displaying multiple data with a single PRINT statement, punctuate the
data with 4 (comma) or 3 (semicolon).
If , isused, the data will be displayed one at a time.
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10 FOR I=1 T0 3
28 PRINT I,1s5

30 NEXT I

RUN &

) 5
) 15

If § is used, the data will be displayed in a row. § will not comply with the
WAIT command at this time.

18 FOR I=1 70 3
28 PRINT 315

38 HEXT I
RUN &I 1 5
) 2 18
< 313

The PRINTcommand has the function of displaying calculation results and
characters. (See page 239)

m Let’s Input Data (INPUT command)

10 1 NE’UT " DOLII_AR=" ;_/1\_
INPUT command  Message Variable
This program line displays the message, DOLLAR=?, waiting for the data input
from the keyboard through the INPUT statement on line 10. The input data is
assigned to variable A.
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The INPUT command can be used by combining with a variable only such as
10 INPUT A. However, as a ? mark only will be displayed, a message statement
is required to facilitate the clarification of the data to be entered.
18 INPUT "AMOUNT="
|
The message statement AMOUNT requests input of the amount.

RUN&I AMOUHT ="

The message and the variable must be separated with a 3 or, in such a case.
Punctuate with a § to display a ? mark after a message. Punctuate with a , if a
? mark is not necessary. (A message will be required in this case. If no message,
an SN ERROR will occur.)

The data format and type of variable must be the same. That is, characters can
not be stored in a variable where numerical values are stored. TM ERROR will
be displayed if different types of data are entered. Press the &) or key
to make a new entry. (Note: Inputs will still be possible even in TM ERROR
state.)

ABCDE & ™" EREOER
e/ AMOUHT="
12008 FERDY Fo

As calculation equations can be used for data inputs, the input data need not be
initially calculated.

Calculation equations can be entered as they are.

5 B=20
18 INPUT "DATA=";
20 PRINT A
RUN o3 BATH="
10+25+37%3 148

97



98

CHAPTER 4 APPLICATIONS

Inputs of functions and variables are also possible. (However, the variables must
be preregistered. Example: 10 ++/81 +5in30° + B=10+9 + 0.5 + 20)

RUN &

10+SQR81+SIN30+B &

LHTH=Y

39,

whn

Data can be input into multiple variables through the INPUT statement. The

variables are punctuated with a , in this case. The variables shouid be entered one

after another.

18 INPUT *QMOUNT="
iR B

RUN =Y
100
1504

Pressing 100, 150 <@ will cause a TM ERROR.

4 variables can also be entered consecutively. A minus sign (-) is required when

entering a negative number.

18 INPUT *AMOUNT="
iR,B,L,0

20 PRINT *DATA=":A
H HH)

RUN &

4

—8&

5
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e

Flexible character displays are possible because character variables can be used as

the message through the INPUT command.

18 A$="(RAPPLE)"

28 INPUT *PRICE™#R — Change the names of the products with the

$:X

30 A$="(GRAPE)"

48 INPUT "PRICE"+A
£

58 A$="(PEACH)"

68 INPUT "PRICE"+A
L 174

RUN&
1208
140
250

same message (PRICE).

FRICE{AFFLE}?
FRICE(GRAFEY?
FRICEC FEACH) ?
RERDY FO

The item name only can be changed and displayed as shown.

The INPUT command has the function of assigning data having been
manually input to a variable. (See page 234)

= To Change the Program Flow (GOTO command)

140 GOTO 60

GOTO command Specifies line number to which the program jumps

When the program is executed up to line 140, it is forced to jump to line 60 by

the GOTO command.
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Execution of the program jumps to line 10.

18 PRINT "CRSI0.":
208 G070 18

RUN &3 CASI0.CASIO.CASIO.CASIO,

CASIO will be displayed endlessly. To stop the execution, press .

Displays 1.5 times the number entered.

16 INPUT "RMOUNT="

X
28 Y=%*1.5

38 PRINT ¥

48 60TO 18

RUN 3 AMOUHT ="
1004 1548

In this manner, the GOTO command can perform the same process any number
of times.
A UL ERROR will occur if a line number that does not exist in the program is
specified.

28 6OTO 288

38 6OTO 18

RUN &1

UL ERROR Fo-Za

The GOTO command will increase in number and become confusing if the struc-
ture of the program itself is not carefully considered when creating a program.
The structure of the created program will also become difficult to understand at
a later date even by the author of the program.

The GOTO command has the function of jumping execution of a program
to a specified line number. (See page 232)




4-1 Foreign Currency Conversions

PR e
s Conditional Expression (IF ~ THEN)

70 IF X=2 THEN 150

Condition The line number to be jumped to (or process to be executed)
when the condition is true.

Jumps program execution to line 150 if 2 is assigned to the variable X on line
70. The next line will be executed if X is not 2. Conditional control of program
flow is possible by using the IF statement.

Usage of the IF statement
1) IF (condition) THEN (command)

10 A=20:B=100

28 IF A=28 THEN B=
B/2

38 PRINT B

If the content of A is 20, the content of B will be one half.

Ln
(]

RUN=J

2) IF (condition) THEN (command 1) ELSE (command 2)

18 INPUT A

28 IF (180 THEN P
RINT "ABC" ELSE
PRINT "XvZ"

Displays ABC (executes command 1) if A is smaller than 100 and displays XYZ
(command 2) if it is 100 or larger.

RUN& B
120 Wi

101



102

CHAPTER 4 APPLICATIONS

A line number can also be used in place of a command.

16 INPUT A

28 IF AC188 THEN 3 ——————= Jumps to line 30 if A is smaller than 100 and

d ELSE 58
38 PRINT "ABC*
48 END
38 PRINT "Xyz*
50 END

RUN&
90 &

jumps to line 50 if it is 100 or larger.

The command on line 50 will be executed if a value equal to or larger than 100

is entered.

1404

These can also be used in combination.

18 INPUT A

28 IF A<188 THEN B
=fe2: GOT0 38 E
SE B=As2: GOTO
38

38 PRINT B

48 END

38 PRINT B

58 EHD

IR ]
R

If A is smaller than 100 on line 20, the execution will jump to line 30 with B as

twice the value of A.

RUN&)
68
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/

If A is 100 or larger, the command will jump to line 50 with B being 1/2 the

value of A.

RUN&
1348 T

There are 9 relational operators for conditional expressions:
= <>, . ><, > < >=, =2, <=, =<
18 A=58
28 IF A¢>28 THEN P
RINT “EHD®
30 END

END is displayed if A is not 20.

The AND and OR conditions can be programmed as follows.
18 A=18:B=20 ‘
28 IF A=10 THEN IF HELLO! will be displayed when A =10 and B =

B=20 THEN PRIN 20.
T "HELLO}"

18 INPUT A

28 IF A=1 THEN 48
ELSE IF R=7 THE
N 48

308 6070 18

49 PRINT "500D*

GOOD will be displayed if the input value is 1 or 7.

IF ~ THEN can be used together in this manner.

The IF ~ THEN ~ ELSE command has the function of making a judge-

ment on specified conditions. (See page 233)
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4-2 Circuit Calculations

Calculating circuit impedance is a troublesome task when designing electrical

circuits.
This program eases the task by performing the following.

1.

entered.

entered.

Commands and Functions

SQR. SIN. ATN, USING. ANGLE . LET

Program List

18 ANGLE @
29 IHPUT "(1)..4,5

FAY D N
(23, R AN

I8 IF HOD THEM BEE

B 50TO 20
48 IF N2 THEN BEE
Pr 070 28

58 IF H=2 THEN 156

58 INPUT "R=*:R

8 INPUT *¥="1¢

28 LET Z=SAR(RA24Y
ATy

99 LET S=ATHCX/R)

189 PRINT *2=";

118 PRINT USING*HHé
LAHYZC O

120 PRINT *$=";

138 PRINT USING" ¥4
LS

148 END

(impedance calculation)

Displays impedance and declination if the resistance value and reactance are

. Displays resistance value and reactance if impedance and declination are

158 INPUT *2=";2

168 INPUT "5=":5

178 LET R=2s(0SS

188 LET X=Z#5INS

198 PRINT *R=%;

208 PRINT USING"##
EEH°IR: T OHM”

218 PRINT *¥=";

228 PRINT USING"#t#
B AR OHN"

238 END



4-2 Circuit Calculations (Impedance calculation)

Flow Chart

{ Start )

Initialization

(Line 10)

Obtains impedance
and declination

Selection of task

(Lines 20 — 50)

Obtains resistance value
and reactance

'

Inputs resistance
value and react-
ance

(Lines 60 — 70)

Calculates
impedance and
declination

(Lines 80 — 90)

Displays imped-
ance and declina-
tion

(Lines 100 — 130)

(Line 140)

Inputs imped-
ance and declina-

tion (Lines 150 — 160)

Calculates resist-
ance value and
reactance

(Lines 170 — 180)

Displays resist-
ance value and
reactance

(Line 230)

(Lines 190 — 220)
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Impedance and declination can be obtained by entering the resistance value and
reactance or, conversely, the resistance value and reactance can be obtained by
entering the impedance and declination.

Data 1 Data 2
Resistance value 5Q Impedance 16 Q
Reactance 15Q Declination 72°
Operation:
RUN (11..2:5 (20, . R %7

Obtains the impedance and declination first.

14 F=7

The resistance value is 5 2.

5 H=7
Impedance will be displayed if the 15 £ reactance is entered.

15 Z= 13,811 OHH
Obtains the declination.

) = T1.363

) FEADY Fd

RUNZ o I R R R

Obtains resistance value and reactance.

2 =7
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4-2 Circuit Calculations (Impedance calculation)

/
Impedance is 16 £2.

16

&)

= SQR Function

80 LET Z=SQR(RA2+XA2)
SQR function Argument

The square root of the sum of R? and X2 is being obtained and assigned to varia-
ble Z on line 80. The SQR function is equivalent to the square rootsign (V' )

used in mathematics.

Following is an example using the SQR function.
Obtain the square root of 25.

18 A=25
28 B=SRA
39 PRINT fiB

RUN = 25 5

In regard to numerical functions such as the SQR function, if the argument is a

numerical expression, it must be enclosed in parentheses.
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18 A=5QR288+25
268 B=5QR(288+25)
38 ¥=200

48 C=SQRX+23

58 D=5QR(X+25)
68 PRINT "A=";A
78 PRINT "B=";8
88 PRINT *£=*;C
90 PRINT "D=";D

On lines (lines 10 and 40) where the numerical expressions are not enclosed in
parenthesis, square root calculations will be performed on the first numerical
value or variable only. Where numerical expressions are enclosed in parentheses,
square root calculations will be performed after calculating these expressions.

RUN S A= 29.14213562
o) E= 15
] L= 39,14213562
) D= 15

The square root of a negative number cannot be calculated. That is, the value of
numerical expression must be O or larger. An MA ERROR will be displayed if we
attempt to obtain the square root of a negative number.

18 A=25

28 B=-25

I8 PRINT SaRA
48 PRINT SQRB

RUN &l b}
<l MH ERREOR FE-48

The SQR function obtains the square root of numerical values. (See page
266)
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4-2 Circuit Calculations (Impedance calculation)

?
= SIN, COS, TAN Functions

170 LET R=Z%COSS
.
180 LET X=Z%SINS

~ T——SIN function

COS function

The resistance value and reactance are being obtained on lines 170 and 180
respectively by obtaining the COS and SIN of the numerical value stored in
variable S and multiplying these by Z. Trigonometric functions such as SIN and
COS can therefore be used in a program. Although parentheses are not required
for SIN, COS and TAN of numerical values stored only in variables, they are
required when obtaining SIN, COS and TAN with numerical expressions.

10 ¥=38:¥=13

28 A=SINR+Y

39 B=SIN(X#Y)

48 PRINT "SIN X#¥=
"R

58 PRINT *SIN(X+#Y)

=¥
-

Calculated as SIN30° +15=0.5+15=15.5.
RUN (GIH H+¥= 15,5

Calculated as SIN (30 + 15)° = SIN 45° =1/+/2=0.7071067812.

SIMCE+Y = BT

A

Eliar ]
|

71 12

.
=
T

=Tl

The following 3 types of angle units can be used for trigonometric functions.

1. DEGREE (DEG)
2. RADIAN (RAD)
3. GRADE (GRA)
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These are specified by the ANGLE command.

ANGLEO ...... DEG
ANGLE1 ...... RAD
ANGLE2 ...... GRA
The numerical values that can be given are restricted to the following range.
DEG ......... —5400° < Numerical expression < 5400°
RAD ......... —30 7 < Numerical expression <30 «
GRA ......... —6000 < Numerical expression < 6000

A BS ERROR will be displayed if numerical values outside these ranges are given.

18 ANGLE B:REM DEG
REE

20 A=SIN(10608)

38 PRINT A

This is clearly outside the range of —5400° < Numerical expression < 5400°.

RUN &3 ES ERROR FB-20

TAN function is also available for obtaining tangent x of given numerical values.
If the angle is an odd multiple of 90° (/2 RAD, 100GRA), the calculation
results will be infinite when using this function. An MA ERROR will be dis-

played.

The SIN function obtains sine x of a given numerical value.
The COS function obtains cosine x of a given numerical value.
The TAN function obtains tangent x of a given numerical value.

(See page 263)




4-2 Circuit Calculations (Impedance calculation)

—
s ASN, ACS, ATN Functions

90 LET S=ATN(X/R)
ATN function Argument

The declination is being obtained on line 90 by calculating the arctangent
(tan™'x) of the numerical value obtained by dividing reactance (X) with resist-
ance value (R).

ATN is a function to obtain arctangents. It is called an inverse trigonometric
function as angles are obtained by giving numerical values as against trigono-
metric functions in which values are calculated on given angles.

Y =sinX «—— X =sin"'Y Arcsine (ASN)
Y =cos X«———> X =cos™ 'Y Arccosine (ACS)
Yy=tanX——— X =tan' Y Arctangent (ATN)

In the case of ASN and ACS, the argument is restricted to largument! <1.

The results can be obtained within the following range.

—90° (— ZRAD. —100GRA) SASN=<90" (; RAD, 100GRA)
0" (0RAD, 0GRA)=<ACS=180" (ZRAD. 200GRA)
—90° (— ZRAD, —100GRA) SATN=90" (5 RAD, 100GRA)

The ASN has the function of obtaining the arcsine (sin™'x) of a given
numerical value, ACS of obtaining the arccosine (cos™'x) and ATN of
obtaining the arctangent (tan™'x). (See page 264)
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s

s Angle Command

10 ANGLE ©
ANGLE command - Specifies degree (DEG)

The following 3 angle units can be specified with the ANGLE command when
performing trigonometric and inverse trigonometric calculations.

ANGLE O DEGREE (DEG)

ANGLE 1 RADIAN (RAD)

ANGLE 2 GRADE (GRA)

18 REM DEGREE

28 HHGLE 8

38 A=SIH38

48 REM RADIAN

58 ANGLE 1

68 B=5IH38

78 REM GRADIENT

38 ANGLE 2

98 C=5IN38

188 PRINT “SINIB(DE
a3=";fR

118 PRINT "SINIB(RA
Di=*:8

128 PRINT *SINJB(GR
fr=*:C

Results will differ according to the specified angle unit even with the same SIN
30.

RUN = SIMNZBODEGI= 8.3
<l SIHZACRADY=-8, 3888316241
< SINZGUGRAY= B.45339849397

The ANGLE command has the function of specifying angle units (DEG,
RAD, GRA). (See page 220)




4-2 Circuit Calculations (Impedance calculation)

» Rearranging Display Formats with the USING Function

110 PRINT USING"HH#HHH . HHH"Z:" OHM"
130 PRINT US!NG"#### +JHHEH"SS
USING function |- Format

USING “####.###” is written after the PRINT command on lines 110 and
130. The USING function is used here to rearrange the format for easy reading if
the value to be displayed such as Z or S has as many as 10 digits after the deci-
mal point. The desired number of digits can be displayed with this function.
Following is a comparison when using and not using the USING function.

1) When USING is not used.

18 A=SQR15
20 B=50R30
38 PRINT A;
48 PRINT B

RUN & S L

2) When USING is used.

18 A=SQR15

28 B=5QR30

30 PRINT USING"#%.
HR

48 PRINT USING"#t.
#°:8

n}
bt |
-t
]
X]
4
¥
o
T
L))
.
-]
-1
.|
]
L]
£
|
L |

-

RUN @ e

T oG4

USING thus rounds the displayed value to the specified digits.

The USING function can also be used to make the display easier to read as
follows.

18 A=SQR1S
28 B=5QR38
I8 PRINT USING"#.
H A=A The m ge, A =, is added.
48 PRINT USING“#S.

"ot B
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= ]
i
D]
-}
m
it
en
e
[

RUN=

We still have the symbols # and , after USING.
padied -

This type of character string is called a format character string and is used to
display numerical values. In addition, the & symbol is used to display characters.

18 A=50R3B

20 PRINT USING"#b
AHA

58 B$="ABCDEFB"

48 PRINT USING"88&
£1":B$

Displays numerical values

Displays characters

The display will consist of 3 integers and 3 decimal places.

RUN& =
Displays characters equal to the number of & symbols.
] AECDE

When displaying multiple values with the same format, USING need not be spe-

cified for each value.

18 A=50R15

20 B=50R48

38 C=50R98

48 PRINT USING"It.
11 BHiH:HN

The values of A, B and C are displayed according to a single format character

string.

RUN JOETI B.325 9.4

T




4-2 Circuit Calculations (Impedance calculation)
- ]

The following points should be noted when using the USING function.

1. An SN ERROR will occur if characters other than #, «, and & are written in
the format character string.

2. #and - for numerical values and & for characters cannot be used in the same
format character string. An SN ERROR will occur.

3. Format character string for numerical values. i
# . ... Specifies numerical value digits

. Specifies decimal point

A . Specifies exponents

® A maximum of 13 # can be specified for the integer portion and 9 for the
decimal portions. A total of 13 (including a decimal point) can be specified
when specifying for both integer and decimal portions.

HHHEHAHBEHBEHEHE . A HEHEHY

Maximum of 13 digits in ’ Depimal Maximum of 9 digits in
the integer portion point decimal portion

Maximum of 13 digits when specifying both

® The minus sign uses 1 digit of .
A is written at the end of the format character string.

® If the digits in the decimal portion exceeds the length specified by the format
character string, the digit following the specified digit will be rounded to the
nearest whole number.

18 A=P1
28 PRINT A
38 PRINT USING"$.

A
RUN 3 J. 1415926354
&4 I.142

® If the digits in the integer portion exceeds the length specified by the format
character string, a % sign is placed at the beginning without allowing output
by the format.
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18 A=12343.6789

29 PRINT A
10 PRINT USING" 143
.40
49 PRINT USING"$8.
1522 M
RUN& 12345, 6784
& 17345, 68
& ¥ 12345, 6784

4. Format character strings for characters.
& . ... Character position specification

® Any number of & symbols can be written.

e If the number of & symbols is less than the character string output, the
characters will be displayed from the beginning by the number of & symbols.

18 A1$="ABCDEFGHI"
28 PRINT USING"&3&
43R ]

Although 9 characters are assigned to Al$, since there are only 6 & symbols in
the format, only the first 6 characters will be displayed from the beginning.

RUN HECDEF

e If the number of & symbols is greater than the character string output, the
remaining symbols will be output as spaces.
Character strings will be displayed with left justification.

. A USING is effective in only one PRINT or LPRINT command.

. The USING function is also used to change the format.

. A USING specification is canceled by USING ““ ”* ;

) O e

The USING function is used together with the PRINT command (or
LPRINT command) and has the function of displaying (printing) nume-
rical values and character strings according to specified formats.

(See page 261)




4-2 Circuit Calculations {Impedance calculation)

» LET Command

80 LET Z=SQR(RA2+XA2)
90 LET S=ATN(X/R)

LET command

Since assignment statements such as on line 80 are used frequently in programs,
the LET command can be omitted.

(A) and (B) have the same meaning.

28 LET B=25

10 LET A=10
®
38 PRINT A:8

18 A=19
28 B=25
38 PRINT AsB

Note:

An assignment statement must be a variable on the left side of the =signand a
constant, variable or expression on the right. An SN ERROR will occur if there
is a constant or an expression on the left. A TM ERROR will occur if the cor-
respondence of the left and right sides is incorrect; e.g., characters are assigned

to numerical variables.

The LET command placed at the beginning of an assignment statement
shows that an assignment will be performed. (See page 235)
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4-3 Analysis of Variance

Many data groups will be formed when market surveys or sales surveys are con-
ducted (by area and by branch). Since there is very little chance that any two
data will be the same, how many we determine the overall trend from these
different figures?

This program is to make significance test by inputting data on these groups.

Commands and Functions

STAT CLEAR. STAT. SUMX(Y). SUMX2(Y2) .
SDX(Y) . SDXN(YN)

Program List

th CLERR 148 D=SUMX"2/(R*N)

2B STAT CLEAR 156 E=5SUNK2-C/N

38 [NPUT "LEVEL=": 168 F=(C/H-D)x(AeN-
A fis(R-1)/E

45 IHPUT "SAMPLE 3 186 REM PRINT OUT
[ZE=":N 196 PRINT "FO=":F

58 THPUT "F=":F¥ 288 IF FXFX THEH PR

68 FOR I=1 TO A:B= INT *REJECT!®
B LSE PRINT *RCCE

78 FOR J=1 TO N PT:i®

38 INPUT X

2% STAT X

188 B=B+X

118 NEXT J

128 C=L+p~2

136 NEXT I
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4-3 Analysis of Variance

Flow Chart

Start

Initialization

(Lines 10 — 20)

Input sample
level and sample

size (Lines 30 — 40)
Input value F
(FX) (Line 50)
I
Data input and
statistical
processing (Lines 60 — 130)

I
Calculation of
value F (E) (Lines 140 — 160)

(Lines 180 — 190)

(Line 200)

¥ (Line 200)

Rejects Accepts
hypothesis hypothesis
|
End

Input data of each group and check for any significance between the groups.

Input Data
Number of groups
(level) L2 3| 4
Number
of samples
4 6 6
2 S 3 4

F0.05(3)=6.59
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.

Operation:

RUN <3 [EUEL=7

Number of levels is requested. Since there are 4 levels here, enter 4.

44 SHMFLE SIZE=7

Number of samples is requested. Since there are 2 samples, enter 2.

2 =7

Enter 6.59 for the value of F0.05(3/4) from the F distribution chart.

6.59 v

Input data of each level in sequential order.

4 é] .:'l

5& 7

6

54 O= @,3333333
& HCCEFTH

The value of F will be calculated and displayed after inputting the final data.
Since the value of FO is smaller than the value of F0.05(3/4), the data prove to
belong to the same source (population).
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#

» Preparation for Statistical Calculations (STAT CLEAR Command)

20 STAT CLEAR
STAT CLEAR command

Preparations are being made on line 20 to perform statistical calculations. The
CLEAR command erases all variable contents on line 10, but the STAT CLEAR
command erases only the memories relating to statistical calculations, i.e., clears
the basic statistics (CNT, SUMX, SUMY, SUMXY, SUMX2, SUMY2).

The STAT CLEAR command has the function of initializing for calculat-
ing the basic statistics (CNT, SUMX, SUMY, SUMXY, SUMX2, SUMY2).

(See page 247)

s STAT Command
90 STAT X

STAT command Numerical expression

On line 90 data are input. Bothersome programs to obtain standard deviations,
estimated values and correlation coefficients need not be prepared since the
FX-750P has built-in statistical functions. Although only one-variable data, X
have been entered at this time, paired data can also be entered.

16 STHT CLEAR

2§ FOR 1= TO 18
:; f;ngTxrl 018 — » Built-in STAT command facilitates the summa-
;9 JEHT tion and mean calculation with regrard to the
HEAL
S PRINT *¥EAR="15 pumbers 1 to 10
UME/CHT
RUN =EAR= 5.5
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-

18 STHT CLEAR

28 FOR 1=1 T 5

i3 READ X,¥

48 5TAT %Y

58 HERT I

58 PRINT “4BAR=":3
UME/ONT

T8 PRINT °YBAR=":5
UHYZONT

:33 DHTR 47\)761\)1

g IR
111;1.. rlun.?

Reading in 5 sets of data X, Y and obtaining
the mean value of the respective X and Y values
are easy with the STAT command.

[

RUN & sBHRE= 5.4

) YEAR= 13.6

* Mean values can be obtained by dividing sum of data by number of data
(SUMX/CNT, SUMY/CNT).

The STAT command has the function of inputting statistical data.
(See page 246)

» SUMX and SUMX2 Functions

140 P=SUMXA2/( A%N)
DA
PR

Basic statistic SUMX

Basic statistic SUMX2

Basic statistics SUMX and SUMX2 are used on lines 140 and 150 as means of

calculating the F value.
SUMX obtains the sum of the one-variable data which are input by the STAT
command and SUMX2 obtains the sum of the squares of those data.



4-3 Analysis of Variance

SUMX =3

SUMX2=§3P

18 CLEAR 16 STAT CLEAR

20 FOR 1=1 TO 18 20 FOR =1 70 18
(1) 30 A=hel:B=B+I~2 (@) 3BSTATI

48 NEXT I 48 NEXT |

58 PRINT ;B 58 PRINT SUMX: SUNK

S

Programs (1) and (2) are both obtaining the sum and the sum of the squares 1 to
10. Program (2) uses the statistical functions.
SUMY and SUMY?2 are used in the case of paired data.

18 STAT CLEAR

1¢ CLEAR ‘ B FOR I=f 705
28 fOR 131 HIR 3@ READ X, ¥

I8 gE@D A ) 48 STAT #.¥

46 AsA+XB=R+X" 7 99 NEXT I

S8 C=CeyiD=heyr2 Y SUMX;

1) e @) 60 éRINT SUMX; SUMR
78 PRINT AsB 78 PRINT SUMYsSURY
88 PRINT LD 2
98 EHD 38 END

1848 DRTA 3.5,4:%: 2 1688 0ATH 3,5:4. 9,2,
116)416!9 116)4)6?9

In both programs (1) and (2), data X and Y are read and the sum and the sum of
the squares are calculated. Program (2) using the SUMX and SUMY functions is

clearly easier to prepare.

SUMX and SUMX2 have the function of obtaining the sum and the sum of
the squares of one-variable data entered with the STAT command respec-

tively. (See page 273)
* SUMY and SUMY?2 can be used in the case of paired data.
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s SDX(Y) and SDXN(YN) Functions

In addition to sum and mean values, standard deviations (sample standard devia-
tions and population standard deviations) are frequently used in statistical data.

16 STAT CLEAR

28 READ ¥

38 IF #=-99 THEN &
L]

48 STHT 3

38 5070 28

68 PRINT "SUN=";SU
]

78 PRINT “MEAN="3S
UMX/TNHT

38 PRINT "5D=":5DX

3 END

188 DATA 53,87,7TL%
3283

118 DATA 67,73,83,8

128 DRTA -99

Reads the data.

Displays the sum.

Displays the mean value.

Displays the sample standard deviation.

RUN< (Sum) sUi= T13
) (Mean value) MEAM= T1.5
< (Sample standard deviation) | S[i= 9, 187I840862

Bothersome standard deviation calculations can be performed easily in this
manner. Also, when the data have been sampled out from a large group, the
standard deviation of the group (population standard deviation) can be obtained

immediately.
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18 STRT CLEAR

28 READ X

3@ IF %=-99 THEN &
8

48 STAT £

38 GOTD 26

68 PRINT "SUM=";SU
1

78 PRINT "MEAN="3S
UMA/CNT

30 PRINT "5D=";5DX

98 PRINT *SDN="35D
N

95 EHD

188 DATA 63,87,7156
3,63

118 DATA 67,73,63,8
3:78

128 DATA -99

RUN& (Sum)
) (Mean value)

<l (Sample standard deviation)

4-3 Analysis of Variance

—— Reads the data.

Displays the sum.
Displays the mean value.

Displays the sample standard deviation.
Displays the population standard deviation.

=) (Population standard deviation) Chb= B, 448823145

SDY and SDYN can be used in the case of paired data.

8 STAT CLEAR

]

48 STAT £.¥

58 6070 29

8 PRINT * SUM(X)=
"3 5UM

78 PRINT "MEAN(R)=
“3 SUMX/CNT

28 PRINT * SDCX)=
*350%

98 PRINT * SDH(X)=
4 5DAN

— Reads the data.

—— Displays sum, mean value, sample standard deviation
and population standard deviation on data X.
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‘

180 PRINT ® sUM(Y)=
" 5uny

118 PRINT "MEAN(Y)=
" SUNY/CNT

128 PRINT = spiwy !_ Displays sum, mean value, sample standard deviation
15hY and population standard deviation on data Y.

128 PRINT * SDNeY)=
150N

148 EHD

289 DATA 929,30, 925
59

218 DATA 354,351,318
48

228 DATA 931,531,849
152

238 DHTA -99,-99

RUN < (Sum) sUMOK = 5388

& (Mean value) MEAH(xI= 584,3333333

& (Sample standard deviation)

& (Population standard deviation)

&) (Total) SUMOY Y= T11
<) (Mean value) MEAMOY )= 51.83333I333
& (Sample standard deviation) iy r= T, TEIREIZES

< (Population standard deviation)| = LR 3.435971355

The SDX and SDY functions are used to obtain the sample standard devia-
tion of statistical data. SDXN and SDYN permit the calculation of the
population standard deviation of the statistical data. (See page 275)




4-4 Regression Analysis (Linear regression)
e

Input data x and y in sets and obtain the regression line conforming closest
to the aggregate data. Obtain the estimated value of y for given data x and the
estimated value of x for given data y.

Input data
258.2 370.8 442.3 501.6
y 190.2 240.7 303.1 412.8
Operation:
RUN&D DATA # 1.ku=7

Enter data in sequence from the left. Enter data x first.

268,24 _ DATH # 1.4=7

Enter data y.

190.24 DATH # Z.85=7

Enter the next data x and data y.

370.88 GATA # Z2.4=Y

240.74 DATA # Z.u=7
Enter the lz;st data y.

412,840 DATH # S.x=7
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e

Enter 0 and the linear regression equation will be displayed.

0L Y=-54, 44575618+ 9. 367558

¢ Screen scrolls

L

fi

TEELIE+ O, BETSSRE65 %Y

44!

Next, obtain the estimated value.

< }=7

Enter 100 to x and then the estimated value of y will be displayed.

1000 V= J2.31811836

Next, enter 100 to y to obtain the estimated value of x.

) B T
1000 W= [TE,B2T4148

Since this program is endless, press the key to terminate the program.

= LRA and LRB functions

100 PRINT "Y=";LRA:"+";LRB:"%X":GOTO120

T
Obtains linear L Obtains linear regression
regression constant coefficient

term.

A linear regression equation closely fitting the input data will be displayed on
line 100.
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4-4 Regression Analysis (Linear regression)

The equation y = A + Bx is set up.

(LRA) (LRB)

Scatter diagram (Example)
Constant A and coefficient B in the linear regression equation y = A + Bx are
obtained by the following expressions.

(Constant term of the regression expression) A = 2y - LSB 2L
. . . _n3xy—3x -3y
(Coefficient of the regression expression) B= NS (3x)?

The LRA and LRB functions obtain the the straight line that conforms
most closely to paired data entered by the STAT command. (See page 276)

m CNT Function

20 PRINT "DATA #"iCNT+1:",X="3
[Statistical function CNT

Lines 20 shows the order of the x data currently being entered. CNT (n), which
is a basic statistic, increases the number of the statistical data by one each time
a data is entered.

This is a highly convenient function for processing a large number of data since
it is not necessary to precount the number of data.

The CNT function stores the number of data which are statistically
processed. (See page 273)
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m EOX and EOY Functions

130 PRINT "Y=";EQY(X0Q)
. [

Obtains the value of y for the coordinate x
in a linear equation.

- ”" 3
150 PRINT “X="3 EQL(—Y@)Obtains the value of x for the coordinate y
in a linear equation.

On line 130, the value of y is obtained for a given x in the linear equation
y = A+ Bx. On line 150, the value of x is obtained for a given y.

X

Yy Yy=A+Bx
2] S —— The values of EOX and EOY are obtained
| by the following equations:
EOY (X' )=~ , i
i | _ yn—LRA
o

EOX(¥") EOY{(xn)=LRA + xn - LRB

The EOX and EOQY functions allow the calculation of the estimated value
of y for a given x, and x for a given y based on a regression line obtained
by LRA and LRB. (See pages 277, 278)

s COR Function

Correlation coefficients (r) often become a problem when obtaining regression
line and they may be expressed as follows:

_ n-2x-Yy—-3x-23Yy
Jin - Zx2—(22)2} {n - Z2Y2— (2Y)?

T

Programming this will be extremely troublesome. With the FX-750P, the COR
function is built-in, so correlation coefficient (r) can be calculated immediately,
thus eliminating the trouble of preparing complex calculating formulas to obtain
correlation coefficients.



4-4 Regression Analysis (Linear regression)

Reads data and executes statistical processing.
48 STAT %Y
58 G070 29
B PRINT "COR="3CD
R — > Displays correlation coefficient immediately.
12 EMND
38 DATA 19,21,15,2
9,28,42
98 DATR 47,92,12,2
2,88

i
[
A
1]
e
[Xn]
]
[}
el
=~}
-

RUN&

The correlation coefficient of this data will therefore be about 0.998.

The COR function obtains the correlation coefficient of paired data
entered by the STAT command. (See page 277)

133



134

4-5 Management of the
Household Budget

When our weekly shopping at the supermarket is viewed from an overall stand-
point, what type of goods do we purchase most frequently? If we did wasteful
shopping this week, we must be a bit more conservative next week. If the type
of item and the price are entered, this program will compute the total amount

and the percentage of each item.
This program is handy as it can also be used when totalizing data by groups.

Commands and Functions

CLEAR. DIM, CHR$. ROUND. FOR ~ NEXT ~ STEP/NEXT

Program List

5 CLEAR 168 PRINT *ND,*313*
18 45 = IACT) TP
78 BIM ACNYIPE=CHR 511

178 HEXT I
150 EHD

-

F 230 THEW SEE
5070 30

70 THPUT *EYPENSE?

™

FOR 1=t TO W

118 A(=RCAIHALT)

9 NEXT 1

PRINT *TATAL=";
AR

148 FOR 1=t TO N

150 B=ROUND(AC1)AA(
A %189,-1)




4-5 Management of the Household Budget

Flow Chart

Array declara-
tion and “%”»
character speci-

fication (Line 20)

//J——-/ (Line 30)
» Input item type 4_®

(Line 40)
— o YES
t =0?
em type (Lines 100 — 120)

NO Computes total

NO ~ (Lines 50 — 60) expenditure
Range of types
all right?
(Line 130)
YES

Displays total
expenditure

Input expendi-
ture

(Line 70)

(Line 90) (Lines 140 — 170)

(Line 80)
e
0?
YES
(Line 180)
(»)

Displays total
and percentage
of each item

Adds data to
specified type
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S

Classify the items purchased by type (itemize) and obtain the percentage by
entering each amount. Although 5 items are used here, this program may be used
for 10 items by modifying N = 5 to N = 10 on line 10.

Input Data

Amount $15 35 21 250 110

(Data) 5 18 16 44 85
2 6
Operation:
RUN & ITE;Q’E'-I*:'I.-.:*';ﬂE‘:-l

Select the type of item from among item 1 to item 5.

10 EXFEHSEZ?CEHMD=

l,l

Item 1 is groceries. Today’s purchases were $15.00 and $5.00.

150 EXFEMSEYCEMD=@2
5l EWFEMSE Y CEND=62
Since the purchases of item 1 is completed, enter 0.
0l ITEMCE, 1,2, 3:4:.53=7

Specify item 2.

2
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Continue to enter the data for each item in this manner. Enter O after com-

pleting entry of the last data.

0 TOTHL=g87T

< MO.1= Z@0 3.29%)
< MO, 2= 530 B.7352
< HO.Z2= 390 c.4350
£ MO, 4= ZEEC 45,4250
<) MO, 5= 1950 32, 1350

The percentage and the total amount of each item will be displayed as shown.

®» Clear All Data (CLEAR Command)

5 CLEAR
tCLEAR command

All of the contents stored in variables are erased on line 5. Since all the stored
data are erased with the CLEAR command, do not use this command when
executing a program based on stored data.

The following program obtains the total amount of input data.

18 CLEAR

28 INPUT "DATA="3%

30 IF X=8 THEM 38

40 Y=y+4: A0TO 28

38 PRINT *TOTAL=";
¥
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e

Executes this program at first.
Enter O to obtain the total amount.

RUN o DATA=?
104 DATA=?
204 DATA=?
0 TOTAL=Z8

Next, delete line 10.

28 INPUT “DATA=";X
38 IF %=8 THEN 58
48 ¥=y+{: GOTO 28
58 PRINT "T0TAL=":
\J
Correct answers cannot be obtained in calculations performed if the CLEAR
statement on line 10 is deleted. This is because the numerical value of 30 has

already been assigned to Y in the previous calculation.

RUN < DATH=Y
1o DATH=Y
204 DATH=Y
0 OTAL= &4

If the CLEAR command is executed during the FOR ~ NEXT loop, an FO
ERROR will be displayed since the FOR loop stack (place to return) will also be
cleared and the FOR ~ NEXT loop cannot be maintained.

18 FOR I=t TO 18
28 PRINT I

38 CLEAR

48 NEXT |

RUN & 1
) FOI ERRORE Fa-46
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e e e |

The CLEAR command has the function of erasing all stored values in the

variables. (See page 223)

= What is an Array? (DIM)

20 DIM A(N):P$=CHR$(37)
DIM command —ESubscript
Array variable
The DIM command declares array variables such as on line 20 and is capable of
declaring multiple variables at one time.

Example: DIM A(5),B(7),C(30)

1) Subscript

On line 20, DIM declares use of the one-dimensional array called A. The maxi-
mum value of the subscript will be N (In this case it will be 5 since 5 is assigned
to N on line 10 (page 134)). It means that the 6 boxes of A(0), A(1), A(2), A(3),
A(4) and A(5) have been prepared on line 20 since subscripts start with 0 in
BASIC. Variables can also be used as subscripts of array variables in addition to
numerical values.

However, if there are any fractions in the variable, these fractions will be auto-
matically discarded.

Example:
If the data stored in subscript 3 of array variable A is assigned to X, it may be
expressed as follows:

X=A(3), 1=3:X=A(1) and J=3.5:X=A(J)

These three types of programming results in the same memory assignment.

A UV ERROR will occur if the specified subscript exceeds the subscript range
of the array variable declared by the DIM command.

19 DIR A(5) — > Subscript range by the DIM command is 0 < sub-
20 A(9)=0 script < 5. =

38 A(1)=18

48 A(2)=28
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38 A(3)=38
o8 A(4)=48
78 A(5)=00
38 A(6)=68 The specified subscript range on line 10 is
exceeded here as 6 is specified.
RUN <& Ui EREOR Fa-zd

Furthermore, the maximum value of the subscript that can be declared by the
DIM command is 255. Subscripts exceeding this value (0 < subscript < 256)
cannot be used.

2) Dimension

Up to 2 subscripts can be specified for an array variable by punctuating with a

comma (,). This is called a 2-dimensional array.

Example: Configuration of array 6 Boxes

1-dimensional array variable A (storage places)
are prepared.

DIM A(5) —————

A(D)

2-dimensional array
Configuration of array
variable A
15 Boxes
7 ¢ A(0,0) /'A(O 2) (storage places)
are prepared.

A(1,3)

140



» 4-5 Management of the Household Budget
e ey
3) Array Variable Names

Capital alphabetical letters from A to Z may be used for the variable names. The
symbol $ or ! can be added after A~Z when specifying character arrays or half-

precision arrays.

A~ Z(3) Precision: 12-digit mantissa and 2-digit exponent.
AG,i)~Z(i,j) Memory: 8byteseach

Al(G) ~ 21() Precision: 5-digit mantissa and 2-digit exponent.
AlG, i) ~ 214, 7) Characters beyond 6 digit-mantissa will be dis-
carded when executing assignment statements.
Memory: 4 bytes each. Storage capacity can be saved if 5
digits or less will be sufficient.

AS()~Z$(@)  Capacity: Can store up to 16 characters each.
ASGLD~ZS$ (,)) The number of characters that can be specified
for storage is within the range of 0 < number of
characters < 80.
Memory: (Number of stored characters +1) byte(s)
Example:
When desiring to store a maximum of 20 characters:

DIM A$(5)%*20
A() and A(, j), Al() and A!(, j), and AS$(@) and AS(, j) cannot be used to-
gether. Also, A(j) cannot be declared again once A(i) is declared. DD ERROR
will be displayed (duplicate declaration error) in either case.

18 DIM AC18) —— = Array A(j) is declared.

20 R(B)=12:A¢1)=33
R(2=21

I8 DIM A, 4)

48 ACB, 1D=T5:RL1 1
)=19:A(2, 1)=34

A(, j) of the same array name is declared.

RUN & o ERRORE FO-3H
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Array A(i) is declared.

16 DIM A{18)
28 FOR [=6 T0 18
38 AlD=Isl

48 HEXT 1
28 DIH A(28) Array A(i) is declared again as a slightly larger

@ FOR 1=6 10 28 array is desired.

8 ACD)=1#]
38 HEXT I

L
[s}
i
[ 1]

)

]
e

RUN & RN

The same array cannot be defined again. If it must be redefined, first use the
CLEAR or ERASE command. Be careful when using these commands since all
the values stored in variables will be cleared by the CLEAR command and data
stored in specified variables will be erased by the ERASE command.

CLEAR — C(lears all stored data.

ERASE A — Erases all stored data in array variable A. (See page 227)

Declares array A and B.

16 51N AC31,8(5)

20 FOR 1=8 10 2

38 A(li=1+188:B(1)
=1+260

48 HEXT I

28 FOR [=4 70 2

o8 PRINT ACT)3B(ILD

T8 NEXT I

3@ ERASE A ——— Frases array A, as a larger array A is desired.
34 DIM R(S) Declares array A again.

188 FOR I=t 70 Z

118 AClI=1+308

128 NEXT I
138 FOR I=4 70 2
Hﬂ PRINT ACIISB(DY
158 NEXT |
The following values are stored in arrays A and B.
[A1 18
RUN : g 2ap
<0 a1 za1
) ez 282
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#

Array A(0) has no data due to erasure by the ERASE command.

)

£ e
LI R

Numerical values entered into array A(1) and A(2) are displayed.

)
&)

The DIM command has the function of declaring the dimension and the
maximum subscripts of an array variable. This declaration is always
required before using the array variable. (See page 225)

s CHRS Function

20 DIM A(N):P$=CHR$(37)

CHRS$ function Character code

On line 20, the 37th character in the character code is being assigned to P$ to

display the % symbol.

18 PRINT CHR$(3T)
28 PRINT CHR$(39)
I8 PRINT CHR$(64)
4@ PRINT CHR$(91)
58 PRINT CHR$(93)
58 PRINT CHR$(93)

78 PRINT CHR$C133) -

RUN &
e
&7

%

Single quotation mark
Unit price symbol
————— Left bracket

Right bracket
Cursor (underline)

Cursor (Square)

P
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) ]
<) -
er) [

Characters that are not on the keyboard can be displayed in this manner by
using the CHRS function as long as they are defined in the Character Code

Table. (See page 325)

The numerical values that can be used with the CHR$ function are within the

range of 0 < numerical value <256.

rThe CHRS function converts a given numerical value to its corresponding

character. (See page 251)
* These corresponding numerical values and characters are listed in the
internationally used ASCII (American Standard Code of Information

Interchange) code.

s ROUND Function

150 B=ROUND(A(!)/A(O )*190,—_—2)
ROUND funclcion Number to be rounded Digit position

On line 150, the total of each class is divided by the grand total and then multi-
plied by 100. The percentage in relation to the total for each item is then dis-

played.
A numerical value is rounded off at the third decimal place.
Since there are a number of other methods of using the ROUND function, some

of these will be explained with simple programs.

18 #=1234567
28 8=4.56789

18 C=ROUNDCA, 2
40 0=ROUND(B,-2)
58 PRINT C

60 PRINT D
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]

The numerical value 1234567 is assigned to A and 4.56789 is assigned to B. The
numerical value of A is rounded at the 10? position and the result is assigned to
C. The numerical value of B is rounded at the 10™% position (1/100 position) and
the result is assigned to D.

The display will therefore be numerical values rounded at the 100 and 1/100
positions respectively.

RUN& 12358088
<) 1,6

When ROUND (x, y) is specified in this manner, the calculation results of the
given numerical value or numerical expression will be rounded at the 10¥ posi-
tion.

18 A=123456789

28 B=ROUND(A,3.8)

38 C=ROUND(A,3.1)

48 PRINT 8
38 PRINT €

The numerical value 123456789 is assigned to A. The numerical value of A will
be rounded at the 10® position and the result is assigned to B. The 3rd signifi-
cant digit of the numerical value of A will also be rounded and the result is
assigned to C. B is displayed with the numerical value rounded at the 10° posi-
tion and C is displayed with the effective digits rounded to 2 digits.

RUN 12348804

g 12000 ARE

When ROUND (x, y, O or 1) is performed in this manner, x will be rounded at
the 10” position of x in the case of 0 and the yth significant digits from the left

will be displayed for x in the case of 1.

145



146

CHAPTER 4 APPLICATIONS

—

1 =123456789

B A=
G=ROUND(A, 3,8+
)

!
20
38 C=ROUND(R, 3. 5-~
}

48 D=ROUND(R, 3, 82
56 PRINT A

56 PRINT 8

79 PRINT ©

2 PRINT D

(1)

(2) 18 A=123456789
8 B=ROUND(A 31, +
)
38 C=ROUND(R, 351~

}
48 D=ROUND(R, 3. 1)
38 PRINT A
68 PRINT B
78 PRINT €
88 PRINT D

The numerical value 123456789 is assigned to A.
Round up the numerical value of A at the 10% position and assign the result to

Rounded up at the

- specified digit if the

sign is +.
‘Discarded at the speci-
fied digit if the sign is

Also, discard the numerical value of A at the 10® position and assign the result

Then, round the numerical value of A at the 10® position and assign the result

B.
to C.
to D.
RUN <&
)
)
)
)

123456789

Processing in this case will be at the yth-digit significant digit, whereas processing
will be at the 10% position in the case of (1).

RUN &
&
&)
&
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Note:
When specifying digits on which to perform rounding, the numerical value must
be Idigit specifying valuel < 100. A BS ERROR will be displayed if a value over

100 is specified.

The ROUND function rounds a numerical value at a specified digit.
(See page 270)

= Repeating the Operation (FOR ~ NEXT Command)

160 FOR I=1 TO N
110 A(Q)=A(0)+A(1)
120 NEXT |

The processing A(0) = A(0) + A(]) is being executed repeatedly (N times) until
the value of T exceeds N on line 100 ~ 120.
In the same manner, the statements on lines 150 and 160 are being repeatedly
executed on lines 140 to 170 until the value of I advances from 1 to N (N
times).

140 FOR I=1 TO N

150 B=ROUND(A(I)/A(O)Yk100,—3)

160 PRINT "NO":l:"=";A(D):"(":B:PS:")"

170 NEXT |

This method of repeating execution a fixed number of times is often used in the

process of creating a program.

The FOR ~ NEXT command generally has the following format.

FOR control variable = initial value TO final value STEP increment

NEXT control variable

The value of the control variable is first set to its initial value and the increment
specified with STEP is then added to the control variable.

The command between FOR and NEXT will then be executed if the value of
control variable is below the final value. (This is called a loop.)
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Execution will jump to the next statement of NEXT when the value of the
control variable exceeds the final value. (This means the loop is completed.)
If STEP is omitted, increment will automatically be set to 1.

18 FOR 1=1 70 18 3
TEP 2

28 PRINT "#%;

38 NEXT [

If the increment is set as 2, the value of I changes in steps of 2suchas1,3,5,7,
9 and the loop will be completed when it reaches 11as this exceeds the final value
10. Five * symbols will be displayed at this time.

RUN & Aok ook ok ok

18 FOR 1=1 70 18

28 PRINT "

18 HEXT 1
If increment is omitted, the value of I advances in single steps such as 1,2, 3, 4,
5 ... and the loop will be completed when it reaches 11 as this is greater than the
final value 10. So ten % symbols will be displayed at this time.

RUN ) kT e S I e S Y

The initial value, final value and increment may be negative numbers or fractions
but care is required as to size.
This is, the loop is executed only once when the increment is positive even if the
final value is smaller than the initial value or negative even if the final value is
larger than the initial value.
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18 FOR 1
[28 FOR J

tHon

1103

1703
38 PRINT IxJ;
40 NEXT J
58 PRINT **
6B NEXT I

FOR ~ TO ~ STEP ~ NEXT commands are often used in nested form.
The specification of multiple FOR ~ NEXT loops is called nesting.
Operations at this time will be as follows:

When the value of Iis 1,J=1,2,3 I1xJ=1,2,3
When the value of [is2,J=1,2,3 I1xJ=2,4,6
When the value of Iis 3,J=1,2,3 I1%J=3,6,9
When the value of Iis4,J=1,2,3 I1%J=4,8,12
When the value of Iis 5,J=1,2,3 I*xJ=5,10,15

18 FOR I=1 70 5

2B FOR J=1 T0 3

38 PRINT "I="3Is",

=]
48 HEXT |
3@ NEZT J

Care should be taken in relation to the positions of the FOR and NEXT com-
mands. An FO ERROR will be displayed if incorrect.

RUN & I= 1.J=1
=) I= 5.J= 1
& FO EEROE FO-354

The FOR ~ NEXT command can be nested up to 6 levels. A NO ERROR will
be displayed if more than 6 levels of nesting is specified.

The FOR ~ TO ~ STEP ~ NEXT command has the function of repeat-
ing execution of the program between the FOR and NEXT commands
a specified number of times. (See page 228)
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4-6 Weekly Schedule

We often hear of cases where a person taking a leisurely noon recess is startled
by a phone call from a client inquiring as to the time of the appointment for
that day, since the appointment had completely slipped that person’s mind. In

all probability, you have also experienced this once or twice.

This program is to assist those who are looking for a quick method of setting up
a schedule even if for the current week.

Commands and Functions

READ. DATA. RESTORE. VAL, STR$. INKEY$. ASC

Program List

18 IHPUT °FIRST (¥
MLV ST
¢ THEM 38

28 CLEAR :DIN W$CT
2 T138, 08T

38 FOR 1=1 7O T:RE
A CHCINNERT I

48 DATA SUN, MON, TU
£, HED, THU,FRILS
AT

38 IHPUT *DAY=";84

58 IHPUT "PRINTER
(Y7HIINS

T8 IF H$="9" THEN
505U8 328

98 %=8:FOR 1=1 70
7

98 IF A$=C$<1) THE
¥ x=1

188 HEXT 1

118 IF %=8 THEN BEE
P : GOTO 58

128 HA=YAL(W$(X,8))

138 IF MA=8 THEN PR
INT “NO SCHEDUL
E": 60TO 180

148 FOR I=1 7O HA

138 PRINT R$(X.1)3
168 A$=INKEY$: IF AS$
=*" THEN 168
78 PRINT :HEXT I

188 PRINT OFF

198 PRINT °1..ADD 2
..DEL 3..EHD™;

200 R$=INKEYS$:IF A$
=5 THEN 260

218 V=ASC(AS)

228 Y=Y-48

238 IF Y@ THEN 288

248 IF ¥)3 THEN 208

238 PRINT

268 ON Y GOTO 278,3
88, 58

278 IF MA=7 THEN BE
EP :PRINT "NO S
PACE!®: HOTO 19
8

298 MA=MA+1: INPUT H
$(X,HA)

298 W$(2,8)=5TR$(MA
J: 60T 198

3@ IF MA=8 THEN BE
EP :PRINT “CANN
g7i": GOTO 198

318 HA=NA-1:4$CK. 8)
=5TR$(HA): GOTO
198
328 PRINT OM :PRINT
i}
338 RETURM



4-6 Weekly Schedule

Flow Chart

NO New weekly

schedule? (Line 10)

Array (Line 20)

declaration
W$(7,7)%30,C$(7),

Assign the day (Lines 30 — 40)
of the week to
Cs(D)

-1
@ \ L .
(Line 50)

Input the day
of the week (A$)

Was day of the
week entered
correctly?

YES
Printer
output?

Line 320
[ ( ) NO
e

NO (Lines 120 — 130)
dule
d?

(Lines 80 — 110)

Printer ON (Lines 60 — 70)

Was sch
entere

YES
(Lines 140 — 170) Yy (Line 130)

Display of the
schedule

151



CHAPTER 4 APPLICATIONS

(Line 170)

©-
(Line 200)

(Line 260)

2. (Delete) 3. (End)

(Line 300) G

YES

1.(Add)

Schedule YES
full?

(Line 270) | NO

\

i 0
Displays (Line 300)
“CANNOT”

(Line 310) Schedule

deletion

Input
schedule

(Lines 280 — 290)

A

(Line 200)
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Prepare a week’s schedule by inputting daily data. Check that the printer (FA-20)
is correctly connected before printing the data.
® Use 3 alphabetical characters to enter the days of the week.
SUN, MON, TUE, WED, THU, FRI, SAT
® You can use up to 30 characters per schedule and can enter 7 schedules per

day.
Input Data
Monday 10a.m. Meeting with Mr. Jones
2 p.m. Conference
4 p.m. Go to Company A
Tuesday 1 p.m.  Conference
3p.m.  Meeting with Mr. Smith
/\/\
Operation

RUN < FIRET

The display is asking if data is fora new week. Press the key to enter the
first data for the week. Press the [N]Jkey to check or modify (add, delete) a
previously entered schedule. Be careful in using the key. All the previously
entered data will be erased when this key is pressed.

Since a new week’s schedule is to be entered here, press the following keys.

YD DHYY
Enter the day of the week.
MON & FEIHTER (WsH»™
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é

This display is asking if the input schedule is to be printed out. Since nothing has
been entered yet, press the (N] key.

N MO SCHEDULE

The display shows there is no schedule for Monday.

<l 1..A0D Z..DEL 3. EHD

ADD -+ Inputs data
DEL -+ Deletes data
END:---- Terminates operation

Select one of the following processes and
press the corresponding key.

Since data is to be entered here, select 1.

Enter the schedule for Monday within 30 characters per item in sequential order.

10AMES JONES < 1..A0D 2. DEL .. EHD
1
2PMESCONFERENCES | {, ,ALD Z..DEL 3..EHD
1
4PMEIA®ICO. &I 1..ABD 2..DEL 3..EHD

When the schedule for Monday has been entered, press 3.




.

Next, enter the schedule for Tuesday.

TUE &

N

1)

1

1PM& CONFERENCE &
1

3PM&ESMITH &

4-6 Weekly Schedule

FRIMTER o4-H37?
MO SCHEDULE
1. .ADD 2..0EL 3.,

EHD

1. ADD 2..0EL 2. EHD

1. RBD 2.0 DEL 3. EHD

Stop data entry for a while and print out the data that has been entered so far.
The data will be displayed and printed each time the <) key is pressed.

3

LAY

MON

FRIMTER o¥-H2 7Y

Although the key is normally pressed here, press the (N] key if a printer is
not used. Display and key operation-are the same.

Y& 18AM JOHES
<) SPM COMFEREHCE
o) 4FM R CO.

Printing will be done as shown below.

AN
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(Next operation)

&

R ST

do o DEL 3. EHD

3 DAY Y

The days of the week and data are ent

ered in this manner. However, since this

program is endless, press to terminate the program.

R

Next, we’ll call the stored data and modify the schedule.

RUN D FIRST O%oH»Y
N E! ;" i.;j )
Modify the schedule for Tuesday.
TUE & FRINTER oWoH)Y
We will not print out at this time.
N 1FH CE
=1l FFH
& oo RADD 2. DEL 2. EHD

Modify after all of the schedule for Tue

sday is displayed.

Change the meeting with Mr. Smith to 4 p.m. To accomplish this, first delete the

current data and re-enter the new data.




4-6 Weekly Schedule
rommiieemee——— e e e

The display is the same as before except that 3 PM SMITH has been erased.
Input data will be erased one at a time from the end each time the (2] key is
pressed. You cannot specify any particular data to be deleted.

Enter the new data with the following operation.

1 B
4PM@SMITH@ 1: IHE’E:’ :'31: n{-‘"EL '-‘:‘BHE?.TEE}
3 DAY

Press when you wish to terminate the program.
s Entering Data in a Program. (READ Command)
30 FOR I=1 TO 7:READ C$(1)INEXT |

_—Reads data specified by the data statement into
array variable C$(I). (READ Command)

40 DATA SUN,MON, TUE,WED, THU, FRI,SAT

T
Data statement Data

SUN, MON . . . SAT is read into array variable C$(I) on line 30. A DATA state-
ment will always be necessary as shown on line 40 when executing the READ
command. One data in the data statement will be read in each time the READ

command is executed.

18 FOR 1=1 70 4
Fo L0 The READ command will be executed 4 times by

28 RERD A$
*3 PRINT R$ the FOR-NEXT statement.
48 REXT |
58 GRTA HMOUNT.SKY,

RIYER,SER
RUN& MOUMT
) sk
e RIUEE
o) sEH
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Although the variable remains the same AS$, data will continue to change. (The
data in the DATA statement on line 50 will be read in sequential order.)
The READ command is also capable of reading data into multiple variables at

one time.

18 READ A%,8$,($ ——Readsdata into character variables A$, B$ and C$.

20 PRINT A$
38 PRINT B$ —Displays the data read in.

48 FRINT C$
58 DATR SUNDAY,MON

DAY, TUESDAY
RUN & SUMHDEY
) MOHDRY
) TUESDRY

If the number of the data in the DATA statement exceeds that of the variables
read in with the READ command, the excess data will be disregarded.

10 RERD A$,B$

20 PRINT fi$

18 PRINT B$

48 DATR RED,BLUE,6
REEN, YELLOW

RED and BLUE are read in for A$ and B$ in this program. The remaining data
GREEN and YELLOW are not displayed.

RUN <3 FELD
&) ELUE
< FEALY F@
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If READ command is executed, remaining data will be read in.
To display GREEN and YELLOW as well, modify the program as follows.

18 RERD A$,B¢
28 PRINT R
I8 PRINT B$
48 READ (8,08
38 PRINT C§

Adds a new READ command.

6@ PRINT D$
78 DATA RED,BLUE,&
REEN, YELLOR
RUN & EED
) BiLE
) CREEH
) : YELLOb

A DA ERROR will occur if the number of the data specified by the data state-
ment is smaller than that of the variables entered with the READ command.

18 READ A%
28 READ BS
38 RERD C$
48 READ 0¥
58 DATA BLACK,HHIT — There are only 3 data available.

£, GRAY

The READ command is executed 4 times.

A DA ERROR will be displayed if read-in of a 4th data is attempted when

executing this program.

RUN A EREREOR FE-48

Use the RESTORE command when wishing to read data on a particular line
from among the many DATA statements.
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e

18 RERD #,B,C
28 PRINT 8385C
23 REM

} Data are read from the beginning of the DATA
18 RESTORE 3ee ]

statement with a regular READ command.

Reads in data from the DATA statement on line

48 READ A:B.C
38 PRINT RsBsC
35 REM

68 RESTORE 2&8]
38 PRINT AsBsL
99 END

168 DATA 1,2,3
208 DATR 18,28,38
388 DRTA 11,22,3

Reads in data from the DATA statement on line
200.

RUN =2 I 23
< 11 22 32
&) L olaora A

The READ command has the function of reading data specified by the
DATA statement into variables. (See page 243)

s VAL Function
120 MA=VAL(W$(X,0))
A

Contains character string to be converted to

VAL function numerical value.

The above expression on line 120 means that the characters stored in character
array W3 will be converted to a numerical value and will be assigned to a numeri-
cal registered variable MA.

The VAL function is capable of converting a character string to a numerical

value in this manner.

A numerical character string has been assigned to A$.
The numerical value of A$ is assigned to X.

18 A$="12345"
28 X=YAL(AS)
38 PRINT H5d#2
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X can therefore be used for calculation.

RUN= 12345 24670

All characters other than numerical characters will be processed as 0 with the
VAL function. However, hexadecimal notations (&HOO) are exceptions (exam-
ple: VAL (“&HF”) 15). If a numerical character is at the beginning of a
mixed string of numerical and non-numerical characters, these characters will be
converted to numerical values. If a non-numerical character is at the beginning,
the characters will be processed as 0.

Alphabetical character string.

18 A$="ABCDEFG"
28 R=YAL(AS)
38 PRINT X

Alphabetical character string is converted to the numerical value of 0.

RUN&

=N
2]

18 A$="2468Y2" —— The first 3 characters assigned to A$ are numerical

28 B$="¥¥Z789"—____ characters.

38 C5="45LMN69" The last 3 of the characters assigned to B$ are

- numerical characters.
:g t_:gtgg:; Numerical characters are at the beginning and end
b of the C$.

o Z=YAL(TH)

78 PRINT *¥="3%

38 PRINT "v=*3¥

98 PRINT "Z=%;Z
In character strings beginning with a numerical character, the first numerical
characters are converted to numerical values.

RUN <8 5= 246
a3 Wz
1)

Y
%!

P
i
o
wn
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This is a convenient function to use.
18 INPUT 2%
28 Y=VAL{X$)
38 IF Y{1 THEH 18
48 IF Y)19 THEN 18
38 PRINT ¥

The above is a program that can only accept data within the range of 1 < data
< 10.

In an other word, if a non-numerical data is entered into X$, Y will be O by the
VAL function. Also, since numerical data entered will be converted to numerical
values by the VAL function, Y can be judged by this value when numerical
characters are entered.

The VAL function converts a given character string to a numerical value.
(See page 252)

m STRS$ Function
290 W$(X,0)=STR$(MA) :GOTO160

Converts numerical values stored in MA to
characters.

The numerical values stored in variable MA are being converted to character
strings and are being stored in character array W$ on line 290. The STRS func-
tion converts numerical values to character strings in this manner while the VAL
function converts character strings to numerical values.
One space will be attached at the beginning of a character string converted from
a numerical value with the STR$ function if the numerical value is a positive
number or a 0. A (=) symbol will be attached at the beginning in the case of a
negative number.
Care will also be required on the type of character variables to be stored in the
character string when handling decimal fractions or large numbers.
A maximum of 7 characters can be used for A$ ~ Z8$. (The symbol will occupy
one character space at this time.)
A maximum of 16 characters can be used for A1$ ~ Z9$. (The sumbol will
occupy one character space at this time).

STR$ function
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18 A=37.169

28 §=-34.989

38 #4=5TR$(A)

48 Y§=5TR$(B)

58 PRINT "DATA=":1X
tERRE Ol

68 PRINT "DATA="31¥
TRt Y

One space will be attached at the beginning if the number is positive. A () sym-
bol will be attached at the beginning if the number is negative.

Nu)

T IT. e 0RED

)
i )

RUN & [
L

S A (Y ED

h

TA=-34,

18 A=548.3271 .

20 “4=5TRS(RA) X$ is basically “548.3271”. But only 7 characters

38 PRINT *DATA="3Y¥ can be stored in X$ when executing the STRS$
T¢I function.

An ST ERROR therefore occurs on line 20.

1

e
Lo

RUN ST ERRORE FA-Z

Modifying X$ to X1$ in this program permits storage of up to 16 characters.

18 A=748.3271

28 X1$=5TR$(R)

38 PRINT "DATA="3X%
1550 (A"

RUN < DATA= S48, 32T71CxR180

18 A=-3.1415926335
*19%-99

28 X1$=5TR$(R)

38 PRINT "DATR=";
1§ (1"
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The following is an example of using all 16 characters of X185.

BETAH=-3.141592654E-9%0x1
Screen scrolls

LIH=—3,141592654E~?9EE1$3

RUN=D

The STR$ function converts given numerical values to character strings.
(See page 253)

s INKEY$ Function

200 A$=INKEY$:IF A$=""THEN 200

INKEY$ function
Character is assigned from the keyboard.

One character is assigned from the keyboard into A$ and if the result is null
(** '), the command returns to line 200. That is, there will be no execution until
a key on the keyboard is pressed.

This method is used for key operation in games or when wishing to omit the &)

or key after a key entry.

The difference between INKEY$ and INPUT is shown below.

Display during Nothing displayed

? (Input request message.
command execu- It is possible not to display
tion “)

Data entry Key pressed when executing Data entered until & is
command. (No entry with- pressed
out pressing key.)

Kinds of data 1 character as a character Number of characters and

digits within the range of a
variable such as a character
or numerical value.

Execution of next Immediate execution Suspend until & is pressed.
command (J Unnecessary)




A

18 PRINT “CONTINUE
YT

28 R$=INKEYS:IF RS
=*% THEN 28 £L5
E BEEP #

38 IF A$="Y" THEN
&8

48 IF A$="N" THEN
8

56 5070 28

68 PRINT :PRINT °C
AsI0"

78 GOTO 18

88 PRINT :PRINT 'E
Hp"

RUN&

4-6 Weekly Schedule

{HECY M 7P

The next process will be performéd when the (Y] or (N] key is pressed.

Y
e

E’ HTIMUE (Y HI Y

CASIO will be displayed if the key is pressed again and display of CON-
TINUE(Y/N) ? will be repeated when &) is pressed. Pressing the (N] key ter-

minates the program.
N
T

18 PRINT "PRESS AN
¢ EEY..T

28 R=INT(RND*18)+1

38 AS=INKEYS$:IF RS
=*% THEN 28

48 PRINT

58 PRINT *NUMBER="
iR

68 60T 18

Fi
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When this program is executed, PRESS ANY KEY ...is displayed, and a random
number will be displayed if a key is pressed. This type of programming can also

be used for games.

The INKEY$ function assigns a character with the ASCII code when a key
is pressed. Null (““ ) is assigned when a key is not pressed. (See page 259)

m ASC Function

210 Y=ASC(AS$)
T_ ASC function
Paired ASCII code stored in AS$ is assigned to Y.

The ASCII code of a character stored in character variable A$ will be assigned to
variable Y in this manner. Only the first character of the ASCII code will be
assigned if a character string is stored in AS$. 0 will be assigned if nothing is
stored in AS.

16 FOR I=1 70 &
28 READ R

38 5=RSC(R$I

48 PRINT A$; ="
38 HEXT 1

48 DRTA A,B,C,8:1,

-

Reads characters A, B, C, 0, 1, and 2 and displays the respective ASCII codes.

RUN& A= &5
& BE= &R
) ‘ C= &7
] A= 45
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2 1= 49
3 2= 3

18 A$="ABCDEFG"
28 Bs=**

38 #=ASC(AS$)

48 Y=ASC(BS)

38 PRINT *A$=":X
68 PRINT "B$=":

RUN& A¥= &

L]
4
1]
D]

1)

The ASCH code of the first character (A) of the character string stored in A$ is
displayed. O will be assigned to B$ because nothing is stored here.

The ASC function converts an assigned character to its corresponding numerical
value (ASCII code). (The CHRS$ function is available as a corresponding func-
tion. See page 251.)

The ASC function converts the first character of a given character string

to its corresponding numerical value. (See page 251)
* Refer to CHARACTER CODE TABLE. (See page 325)
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4-7 X-R Control

X

It is well known that highly exacting qualities are demanded for the cars that we
drive daily. Quality control is playing an extremely important role in industrial
products and other fields.

The X-R control method, which is one of the methods to maintain high quality
of products, is used in this program. In X-R Control chart, X control is a method
of obtaining the allowable mean range based on the mean of several measured
values (production amount per specified period of time) sampled out of each
group at random and R control to obtain the permissive data dispersion range
based on Ri (Ri = maximum - minimum) of each group.

CLS

Program List

5 CLEAR
18 INPUT *HO, OF &
ROUP=":N
28 THPUT *NO. OF O
ATA/GROUP="31
38 DI# ACH).R(N), B
(18,3)
42 PRINT "READING
DATA... %
58 FOR I=1 TO i8:F
RJsLTD3
68 READ 8(1.J)
T8 HEAT JiHEXT 1
28 CLS
98 FOR 1=1 TO N
188 STRT CLEAR :MA=
8:MI=10008
118 FOR J=t TOH
129 PRINT "GRP:":1;
", DATA"; J; *="1
38 INPUT 4
148 STAT X
158 IF X)MA THEN MA
=X
168 IF A(M1 THEN HI
=%

178 NEXT J

188 A{1)=SUMX/CNT

198 R{1)=HA-HI

288 HEXT 1

218 STAT CLEAR

228 FOR 1=t TO N

238 STRT A(13.R(D

248 NEXT 1

250 XB=SUNX/CNT

268 RB=SUMY/CNT

278 U1=G(H,3)*RB:L1
=g(N, 2)%RB

288 U2=xB+A(N, |)*RB
1L2=XB-0(N, 1)eR

B
299 BEEP :PRINT "XB
ﬁ?=':ROUND(KB,-

4!
368 PRINT *LCL="3R0
UND(L2:-3)3 %, UC
L=*ROUND(U2, -3

}

J18 BEEP :PRINT °RB
fiR="3ROUND(RB, -
3)

328 PRINT "LCL=":RO
UNDCLE, 333,40
L="3ROUNDCUL -3
)

338 £HD

348 DATARA.B.8

358 DATA1.88.8,3.26
4

368 DRTAL.823:8,2.5
74

378 DATRB.729.8,2.2
a8

188 DATAB.STT, 8, 2.1
14

198 DATAG.483,8.2.9
4

428 DATRB.419,8.876
1,924

418 DATAB.373.8.136
»1.564

428 DATAB.337,8.184
11,816

438 DATAB.388,8.223
1777
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Flow Chart

Enter number of data
groups and number of

data in each group (Lines 10 — 20)

l

Specifies array and
reads coefficient of

control limit (Lines 30 — 70)

Enter data
(Lines 80 — 200)

Obtains the mean

of Xand R (Lines 210 — 260)
Obtains UCL and

LCL of X and R,

respectively. (Lines 270 — 280)

Displays UCL
and LCL of X
and R, respectively.

(Lines 290 — 320)

(Line 330)
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0

Enter sampling data and obtain control limits.

Entered Data
1 | 10.3 | 10.2 | 10.2 |
2 10 10.1 | 10
3 10.3 | 10.2 | 10.3
4 10.4 | 10.3 | 10.3
Operation
RUN &3 MO, 0OF GROUF=?
Enter the number of groups.
3 MO, OF DATASGROUP=24

Enter the number of data.
ad
DATA has been read in.

Enter data of group 1.
10.3&
10
10.3&
10.4&

FEADIMG DATH. ..
GEF: 1.DATA 1=%
GRF: 1, DATA 2=7
GREF: 1.[0ATAH 3=7
GRF: 1.DATA 4=7

TH 1=7

GREF: 2. DH

Displays mean value of X when the 4th data of group 3 is entered.

10.30

ABAR="10., 2%
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R

Displays the lines of LCL and UCL. (X control — upper control limit and lower
control limit)

e LOL= 2,91, UCL= 18,532

Displays the mean value of R. (Average of Rs (maximum — minimum))

4 FEAR= 8.3

Displays the lines of LCL and UCL. (R control — upper control limit and lower
control limit)

) LCL=&. UCL

i
(e ]

=
= b1

The quality of this group may be considered excellent since the data entered is
within the range of 9.91 < data < 10.52.

» CLS Command

80 CLS
T CLS command

The CLS command is used on line 80 to erase display content. The CLS com-
mand can therefore be used in this manner to clear the display.

18 FOR I=8 T0O 22

28 LOCATE I:PRINY
i

38 FOR J=1 7D 3:ME
LA

48 CLS

58 HEXT 1

In this program, the symbol # moves from left to right.
(Each time # moves 1 character to the right, the display is cleared. This process
is repeated 23 times.)

The CLS command has the function of erasing the display contents.
(See page 224)
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4-8 ABC Analysis

The products handled by the retail sales industry are extremely wide in variety.
Compiling sales by type and grasping the sales channels of these many products
become a tremendous task. With this program, it will be possible to compile
sales in descending order and also assign A, B and C rankings by simply entering
the product name and the sales amount.

The ranking in this program is set up as follows:

ARank...... Products that amount to 80% of the total and are in the top
10 in ranking.

BRank...... Products that amount to 15% of the total excluding the A
rank products.

CRank ...... All remaining products.

Therefore, when using for scientific analysis, the data may be ranked as follows
based on the probability distributions approximated by a normal curve.

Within the range of 10 (A Rank)

Within the range of +2¢ (B Rank)

Within the range of +3¢ (C Rank)

Commands and Functions

REM., LEFT$. MID$. RIGHT$

Program List

18 INPUT “ND. OF I 88 F=8
TEM=":H 98 FOR I=1 T0 N-1
20 DI 5(N3.BSCN): 108 IF 3(1=8(I+1)
P§=CHR$(37):(8= THEN 148
*ABC" 118 %=5(13:5¢(1)=5(1
BFORI=1 TOH +135(1+10=d
48 PRINT "NO.":1;: 128 3$=B$(1):B$(D)=
INPUT * HAME=*: BH(I+1):B8(1+12
B$(D3 =3$
58 PRINT *N0.":13: 138 F=1
INPUT " SALES=" 148 HEXT 1
108 138 [F F=1 THEN 79
&8 HEAT 1 168 REM CALC & DISP
T8 REM SORT DATA 178 6=8



168 FOR I=1 T0 H:6=
G+SCD)NEKT I

199 =8

208 PRINT *NAME SAL
ES TOTAL (*3P$:
wyH

218 FOR 1=1 TO

228 T=T+5(D)

230 PRINT LEFTS(BSC
1,53

248 PRINT S(I)3 T3

258 R=T/G¥108

268 PRINT ROUNDCR, -
21

278 IF R(38 THEW IF

1¢=19 THEN PRI

NT LEFT$(CS 1)
G0T0 380

228 IF R(95 THEN PR
INT NID$(CS»2:1
)t 6070 308

298 PRINT RIGHTS(CS
1)

380 HEKT 1

318 END

Flow Chart

{ Start )

Specifies array
and displayed
characters

[
Enter sales data
(product name
and amount)

Rearranges
sales data in
descending order

Calculates
total value
(sales amount)

Displays percentage
of sales amount
by product and
also ABC ranking

End

4-8 ABC Analysis

(Lines 10 — 20)

(Lines 30 — 60)

(Lines 70 — 150)

(Lines 160 — 190)

(Lines 200 — 300)

(Line 310)
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Perform ABC analysis by entering product name (or product number) and over-
all sales amount.

002 4328
003 3984
004 8905
005 2305
006 2996
007 4848
008 2636
009 2095
010 5510 (Do not use 3-digit positional
representation.)
Operation
RUN& MO. OF ITEN=Y

Enter the total number of items.

108 Hil, 1 HHME=Y

Enter the product number (or name).

001 M. 1 SHLEL=Y

Enter the sales amount for 001.

5703 L M. & MHMET
Enter in the same manner down to product No. 10.
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]

After data are entered, the FX-750P will sort the data in about 20 seconds and
display the results.

HAME SALES TOTAL (%)
& BE4 9965 2945 26, &A
5 BB1 57A3 14688 33
= B16 S518 20118 48
3 BE5 2385 41 a5
4 BET 2695 43310 1860

The product numbers will be sorted in sequential order from the high sales
amount and will be displayed together with accumulation, percentages and

rankings.
1 004 8905 8905 20.6 A
2 001 5703 14608 33.7 A
3 010 5510 20118 46.5 A
4 007 4848 24966 57.6 A
5 002 4328 29294 67.6 A
6 003 3984 33278 76.8 A
7 006 2996 36274 83.8 B
8 008 2636 38910 89.8 B
9 005 2305 41215 95.2 C
10 009 2095 43310 100 C
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. _________________________________________________________________________________________________|]
s For Easy Understanding of the Program (REM Command)

70 REM SORT DATA
160 REM CALC & DISP
REM command

The commands on lines 70 and 160 do not directly affect execution of the
program itself. The reason these commands are used is to make the program
clearer and easier to understand. That is, the longer a program becomes, the
more difficult will it be for other people to understand the program. Comments
are therefore inserted in the program with REM commands to facilitate quicker

understanding of the program.

16 REM RYERAGE PRO
GRAN

B FRI=1T0S

38 READ X:REM READ
DATH

48 5=5+X:REA CALCU
LATE TOTAL

3 NEXT I

5@ REM CALCULATE A
YERAGE

8 AY¥=5/3

98 REM PRINT DUT

98 PRINT "AYE=":RY

188 END

118 REM ORIGINAL DR
A

128 DHTA 54,48,68,4

39

The program will become very easy to understand
if comments of this type are inserted.

The REM command has the function of inserting comments in the program.
(See page 245)
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[

s LEFTS$ Function

270 |F R<80 THEN IF 1<=10
THEN PRINT LEFT$(C$,1):GOTO 300

I
LEFTS$ function: Fetches the first character from
the left of the character string stored in C$.

As shown on line 270, the LEFT$ function can fetch the specified number of
characters from the left side of the character string stored in a character variable.

18 A$=LEFT$("ABCDE —— Fetches 4 characters from the left side of character

FG",4) string “ABCDEFG”.
28 PRINT s
RUN&D RELCD

18 R$="SUMMER" .
26 B4=LEFTY(R%$,4)——— Fetches 4 characters from the left side of the

I PRINT B$ character string in A§.

RUN & S

18 A%=LEFT$("8BCD"— If the character string to be fetched is longer than
iy the original character string, the original character

26 FRINT A$ string itself will be assigned to AS$.

RUN & AECD

18 A$=LEFT$(%",5) —— If there is no character string, null (" *") will be

28 PRINT A$ assigned to A$.

RUN & (Null is displayed.)—

The LEFTS function fetches a character string of the specified length
from the left side of a given character string. (See page 256)
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m MIDS Function
280 |F R<95 THEN PRINT MID$(C$,2,1)
I

r
MIDS$ function: Fetches one character towards the
right from the 2nd character of the character string
stored in C$.

As shown on line 280, the MID$ function can fetch the specified number of
characters from the specified position in the character string stored in a charac-

ter variable.
18 A$=NID$("ABCDEF Fetches 2 characters from the 4th character (D)
8".4,2) from the left of character string “ABCDEFG”.
20 PRINT R$
RUN DE

If the number of characters to the right of the
specified position is less than that of characters

18 A$=NI1D$("ABCODEF

8% 3, 7) )
to be fetched, all characters from that position
28 PRINT A will be fetched.
RUN & CLEFG

19 A$=MID$("RBCDEF If the specified position exceeds the length of
5", 18,3 the given character string, null (** ') will be

28 PRINT a$ assigned to A$
RUNGD (Null is displayed.) —|

18 A$=MID$("ABCDEF If the. length of the character string to be fet-
5.0 ched is omitted, all characters after the speci-
20 PRINT A$ fied position will be fetched.

RUND CDEFG

The MID$ function fetches the specified number of characters towards
the right of the specified position in a given character string. (See page 258)
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s RIGHTS Function

290 PRINT RIGHT$(C$,1):GOTO 300

RIGHTS$ function: Fetches 1 character from the
right side of the character string stored in C$.

As shown on line 290, the RIGHTS$ function can fetch the specified number of
characters from the right side of a character string stored in a character variable.

Fetches 4 characters from the right of character

18 A$=RIGHTS$("ABLD

EFR",4) string “ABCDEFG”.
28 PRINT R$
RUN < DEFG

18 A$=RIGHTS("RBCD If the length of the character string to be fet-

EFG*, 1) - ched is longer than the original character string,
28 PRINT A$ the original character string itself will be assign-
ed to AS.
RUN & AECDEFG

18 A$=RIGHT${®*,5——— If there is no character string, null (* ") will be
28 PRINT A$ assigned to A$.

The RIGHTS$ function fetches a character string of the specified length
from the right side of a given character string. (See page 257)
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4-9 Chemical Calculations

(Radiation attenuation calculation)

All countries have recently become hypersensitive in relation to radioactivity.
Instead of simply fearing radiation, however, shouldn’t we try to learn the true

nature of radiation?

The type of radiation is selected and the following calculations are performed
and the results are displayed in this program.

1. How many hours have already elapsed?
2. What will be the amount of radiation at a certain time from now.
3. What was the initial intensity of radiation?

Commands and Functions

ON ~GOTO. LOG. GOSUB /RETURN

Program List

16 CLEAR
28 H=18
38 DIM MS(H), TN
48 FOR I=t TO N
58 READ W$(1),T(D)
68 NEXT I
78 INPUT "1=TIME,2
=AFTER, 3-BEFORE
"+
75 IF X)3 THEN BEE
P : GOTO 68
80 IF X1 THEN BEE
P : GOTO 7@
98 IF >3 THEN BEE
P 50TO 78
188 ON X-60TO 128,1
98, 268
118 END
120 REM TIME
138 GOSUB 448
140 INPUT *INITIRL=
"8
158 INPUT "PRESENT=
0
168 T=YsLOG(C/B)/L0
8(1/2)

178 PRINT "TINE=":T

188 50TO 78

198 REM AFTER

286 G05UB 448

219 INPUT "INITIAL=
"8

228 INPUT "TIME=":T

238 C=Bx(1/2)*{T/Y)

248 PRINT "RFTER=":
{

258 G0TO 78

268 REM BEFORE

278 GOSUB 448

288 INPUT "PRESENT=
e

298 INPUT *TINME=":T

388 B=C/(1/2)*(T/¥)

318 PRINT "BEFORE="
i

328 G0TO 78

338 REM DATA FOR I
S0TOPE

349 DATA H3, 1.87415
12E5

3508 DATA C14,5.81%4
BET

368 DATA C068,46183
.88

378 DATA C057,06488

388 DATA 1125,1448

398 DRTA I131,193.2

400 DATA CS137,2628
Ll

418 DATA CRS1,667.2

428 DATA F18,1.8283

438 DATA P32,342.72

448 REM SELECT DATA

458 PRINT "SELECT I
S0TOPEL”

466 Y=

78 FOR i=1 TON

488 PRINT M$(1);

499 Z$=INKEV$:IF 2%
=" THEN 490

508 IF 2$=CHR$(13)
THEN PRINT :v=T
(I): 60TO 538

518 PRINT :NEXT I

328 60TO 460

538 RETURN




Flow Chart

Specifying of
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4-9 Chemical Calculations (Radiation attenuation calculation)
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(' Subroutine )

Initialization

(Line 460)

(Lines 470 — 480)

Select
this element?
(Line 490)

YES

(Line 500)
Sets element data

( RETURN ) (Line 530)
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4-9 Chemical Calculations (Radiation attenuation calculation)
i ———————————— S

Select the element and process. Enter 2 from among the 3 factors of initial
value, current value and elapsed time to obtain the value of the remaing factor.

Input Data
Data 1
Initial amount of radiation ' 100 curies
Current amount of radiation 50 curies
Data 2
Initial amount of radiation 100 curies
Elapsed time 2 weeks
Data 3

Current amount of radiation 70.5 curies

Elapsed time 1 week

Radioactivity and Half-life Period (Unit: hour)
* Element names will be displayed in the following order.

H3 (Heavy hydrogen) . . . . 1.0741512E5
Cl4 (Carbon14)........ 5.01948E7
CO60 (Cobalt60) ........ 64103.88
CO57 (Cobalt57) ........ 6480

1125  (lodine 125)........ 1440

1131 (Iodine 131) ....... 1932

CS137 (Cesium 137) .. .. ... 262800
CR51 (Krypton51)....... 667.2

F18 (Iron18).......... 1.8283

P32 (Phosphorous 32) . ... 342.72
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Operation

RUND 1=TIME.Z=AFTER. 3=EEFORE

Specifying 1 estimates the elapsed time from the current amount of radiation.
Specifying 2 estimates the amount of radiation after the elapsed time.
Specifying 3 estimates the initial amount of radiation from the current amount
of radiation and the elapsed time.

Let’s select 1.

1 SELECT ISOTOFE!
Press the key until element name CR51 is displayed.

fores H3

e LRSI

After CR51 is displayed, press &) and proceed to the next operation.

& IMITIAL="

Enter 100 curies for the initial amount of radiation of krypton 51.

100D FRESEHT=7

The present amount of radiation is 50 curies.

50 TIHE= EE7.2

It is estimated that the elapsed time for radiation to drop from 100 curies to 50
curies is about 27.8 days (667.2 (hours) + 24).

< | 1=TIME.Z=RAFTER.Z=EBEFORE




4-9 Chemical Calculations (Radiation attenuation calculation)

L ]

Next, obtain the amount of radiation after elapse of a specified period of time

from the current amount of radiation.

24 SELECT ISOTOFRE!
= HZE
e Cld

Select krypton 51.

fores CRS1

To proceed to the next process.

&

IMITIRL="7

The initial amount of radiation is 100 curies.

1008

Here we set the elapsed time as 2 weeks (24 hours x 14 days).

24%148 HFTER= TB.53459Z3

The display shows that the estimated amount of radiation after 2 weeks is

approximately 70.5 curies.

Press keys as follows to obtain the initial amount of radiation from the current

amount of radiation and the elapsed time.

- 1=TIME. 2=AFTER, I=EEFORE
3 SELECT ISOTOFE!

HI

CRS 1

- FRESENT=7
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Enter the current amount of radiation.

70.54 TIME="

Set the elapsed time as 1 week. (24 hours x 7 days)

24%7 & BEEFORE= E53.9436862

The display shows that the initial estimated amount of radiation is about 83.9

curies.
Press the key to terminate the program.

= Destination-Specifying GOTO Command
100 ON X GOTO 120,190,260

- Destination

ON ~ GOTO command

The command on line 100 indicates the unconditional jump to line 120 if the
value of X is 1, to line 190 if 2, and to line 260 if the value is 3.
The value of X is entered on line 70.

70 INPUT "1=TIME,2=AFTER,3=BEFORE" ;X

For example, 2 will be stored in X if we select the 2nd process (what is the
amount of radiation after a certain time?). The program execution is branched
to the line (line 190) specified by the second destination on line 100.

In this manner, the ON ~ GOTO command can specify the line number to be
executed by the value assigned to the variable.

18 INPUT X
20 ON X GOTO 108,2 Jumps to line 100 if the value of X is 1, jumps to
89,368 line 200 if the value is 2 and jumps to line 300 if
58 PRINT °RE-ENTER . the value is 3.
L ]
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L

49 60TO 10
188 PRINT 'BOOK®
118 6070 18
200 PRINT "WATCH"
218 GOTO 18
388 PRINT *RADIO"
319 6070 18

If the value of X is greater than the number of the destination, or is a fraction,
the ON ~ GOTO command causes the next line to be executed.

The ON ~ GOTO command has the function of specifying the destination

by the content of the variable following ON. (See page 238)

» Perform Similar Operations Together. (GOSUB/RETURN)
130 GOSUB 440
200 GOSUB 440

270 GOSUB 440
: GOSUB command — Line number

440 REM SELECT DATA <«—Subroutine executed with GOSUB
450 PRINT"SELECT ISOTOPE!"

530 RETURN
RETURN command

The statement GOSUB 440 is written in each of the line 130, 200 and 270.
There is actually 3 times when radioactive isotopes are selected in this program.
This is an operation to select 1 element from a vast number of elements. An
extremely long program will therefore result if we attempt to create a separate
program for each case.

It would therefore be convenient if the programs could be combined and also be
stored so they can be called when necessary. The program on lines 440 — 530 is
a subroutine created in this manner.
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448 REM SELECT DATA

450 PRINT "SELECT I
SOTOPE:"

468 Y=1

470 FOR I=1 TO N

480 PRINT Hs(1);

490 Z$=INKEYS$:IF Z%
=** THEN 499

588 IF Z$=CHR$(13)
THEN PRINT :¥=T
(i): GOTO 538

318 PRINT :NEXT I

5268 GOTO 460

3308 RETURN

Subroutine

Programs created for this purpose always have a RETURN command at the end.
In other words, executions from the line specified with GOSUB to the RETURN
command are considered a separate program called a subroutine (subprogram).

68 R1=8,2:R2=8.6:R
3=

78 GOSUB 218

80 D=D+P

9 RI=8.4:R20.9F ——— |

3-8
168 60SUB 218
118 D=D+p

138 60SUB 218
148 D=D+P
158 E=E+D

-

128 R1=8.4:R2-8.8:R .
I=C /

The RETURN command returns execution to the statement or line next to the
line in which GOSUB command has been executed.

Execution jumps to the next line in the above example since there is no state-
ment corresponding with GOSUB 210.
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18 A=7
20 GOSUB 108
38 PRINT *C=*;C
48 END
188 C=Re2
118 B=R/2
128 PRINT *B=":B
138 RETURN

Both values of B and C will be displayed here as there is a RETURN command.

RUN& E= 3.5
) C= 14

10 A=189
28 B=250
38 RETURN

If only a RETURN command exists and there is no GOSUB command, a GS
ERROR will occur.
RUN < |G5 ERROR Po-34
A GOSUB command cannot only specify line numbers but can also specify pro-
gram areas as well.
For example, let us assume that the following program is in program area 0.
18 A=18
2B GOSUB PROG 1
34 PRINT B
48 END
Also, that the following program is in program area 1.

16 B=R#2/5
20 RETURN

The value of B will be calculated and displayed if program execution is per-
formed from program area 0.

Jumps to program area 1 (subroutine) and return
after executing the program.

RUN 4

A subroutine can also be called from among the different subroutines by the
GOSUB command.
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18 A=15

78 GOSUB 188 —— Calls the subroutine starting from line 100.

38 PRINT "C=":C
48 END
108 REN SUBROUTINE-
1
118 B=R+Ash
120 GOSUB 1040
138 RETURN
1088 REM SOBROUTINE-
2
1818 C=5QR(B)
1828 RETURN

Programs following line 100 will be executed if

there is no END command here and GS ERROR

will occur.

Calls subroutine starting from line 1000.

/153 will be calculated and displayed here.

RUN &

L=

n
i

'_ﬂ
4]
Py

x

1947

Putting in easy-to-understand form, the program will be as follows.

19 R=13

28 50SUB 190
38 PRINT *C=":f
49 END

~188 REM SUBROUTINE-

1
118 B=R*AsH
126 GOSUB 1690 <

1868 REM SOBROUTINE-
/ 2

1618 C=3aR(B)
~—— 1828 RETURN

138 RETURN

The subroutines called with the GOSUB command are linked successively in this
manner. Subroutines can be specified up to 12 levels with the FX-750P. An NO

ERROR will occur if over 12 levels.

19 G05UB 28 —1
END
505u8 38 —2

nETURN
GosuB SB—4
5 RETURM

38 50SUB 68—5
53 RETURK
o8 OSUE 8 —-6
53 RETURN




4-9 Chemical Calculations {Radiation attenuation calculation)

e

79 505UB 89— 7
75 RETURN

80 G0SUB 98— 8

35 RETURK

99 GOSUB 188 —9

95 RETURN

188 505UB 116—10

185 RETURN

118 GUSUB 128 —11

15 RETURM

128 GOSUB 138—12

125 RETURN o

138 GOSUB 148 —;J‘QE GOSUB cannot be used from here on.
135 RETURM T

148 GOSUB 156 —314:

145 RETURN !

The GOSUB/RETURN command has the function of causing program
execution to be branched to the statement or line next to the line includ-
ing the GOSUB command, after calling and executing a subroutine.

(See page 23])

s END Command

110 END
END command
If you wish to terminate execution of a program, enter END at the desired
place. Also, enter END at the end of a program such as on line 110. (Although
the lack of END here will not affect execution, it will be desirable to make it a
habit to enter END.)
The END command is similar to the STOP command in stopping execution of a
program. However, program execution can be resumed with the CONT com-
mand in the case of the STOP command but this is not possible in the case of

the END command.
Following is an example showing how the END command is used.
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18 PRINT "ABC";
20 6070 58

38 PRINY "GHI®
48 EHD

38 PRINT "DEF":
68 6070 30

RUN HECLHEFGHI
) FEARDY Fi

If this program is executed with 4@ END deleted, DEFGHI will continue to be
displayed each time the &) key is pressed. Press to terminate the program.

RUN =3 AECDEFGHI
) DEFGHI

The END command has the function of terminating execution of a pro-

gram. (See page 227)

s LOG Function

160 T=Y*LOG(C/B)/LOG(1/2)
L 10G function—
On line 160, the elapsed time is being obtained from the initial and current
amount of radiation of a radioactive body. The LOG function is used here for
this purpose. The LOG function permits the calculation of natural logarithms and

is expressed in the form of log, x in mathematics.

18 FOR I=1 70 18

28 3=L061

18 PRINT *LOB(":1;
SELE | '

49 NEXT 1
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4-9 Chemical Calculations (Radiation attenuation calculation)

RUND

1)

LOGC 1a= @

LOGE 2i= @, 6931471886

The values to be calculated by the LOG function must be O < numerical expres-
sion. An MA ERROR will be displayed in the following case.

18 A=-3
20 %=L06A
38 PRINT X

RUN &

MA ERROR FPB-206

A similar function to the LOG function calculating natural logarithm, log, x is
the LGT function which obtains common logarithm, log,o X.

18 FOR I=1 70 19

20 ¥=L6T]

38 PRINT "LAT(®;13

)=
48 NEXT |

RUN&
&

LGTE 1x= 8
LGTE 2x= B, 3018299357
LGTS 1@x= 1

The LOG function obtains the natural logarithm of given numerical values.
(See page 267)
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4-10 Number Guessing Game

This may be a game you can enjoy during a break from study or work. The game
is comparatively simple in that the player guesses a number between 1 and 20
which the FX-750P has picked at random.

The program uses a random number function to have the computer pick a num-
ber. Once you acquire the knack of this game, you should be able to guess the
number within 4 tries.

Commands and Functions

RND., INT, BEEP, WAIT
Program List

19 A=INTCRND#284+1)
(=8
B L=C+]
8 INPUT "NUMBER!,
.18
48 IF B<R THEM PRI
NT “LOWIE: *5:
G070 28
58 IF B)A THEM PRI
NT "HIGHI!: "3t
5070 28
68 BEEP
8 WAIT 38
78 PRINT "CONGRATU
LATION! "
28 PRINT * YOU BUE
S5ED ITHIT
98 PRINT *Y0U 60T
IT IN"3C3 TRIES

d P2

o

188 END



4-10 Number Guessing Game

Flow Chart

Picks one number | (Line 10)
between 1 and
20 at random

|

I (Line 20)
ncreases
@——> chances by 1

Enter a number

Isit
the same as the
random number?

High Low Same

Generates a beep
sound and dis-
plays message

Displays HIGH!! Displays LOW!!

(Lines 60 — 90)

(Line 40)

(Line 50)

End
(Line 100)
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Guess and enter a number between 1 and 20 picked by the FX-750P.

Operation:
RUN&

Guess number 10 for example.
104

Since 10 is too high, let’s enter 3.

38

HUMEBER .. 7
HIGH!!: HUMEER!..?
LOWtl: MUMEBERE!.. Y

Since 3 is too low, the correct number will be between 3 and 10 so we’ll try 5.

54
)

You got it in 3 tries.

COMGRATULATION!!

WOL GUESSEDR ITHI

YO GOT IT IM ZTRIES




4-10 Number Guessing Game
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= RND Function

10 A=INT(RND*20+1):C=0
L RND function

Although the RND function can be used for various purposes without being
modified, it can also be used to generate random numbers within a desirable
range (0 to 100, 100 to 200, etc.) by creating a numerical expression as shown
on line 10. A random number between 1 and less than 21 is being obtained by
generating random numbers from O to less than 20 and adding 1.

We’ll use a simple program here to show how the random number is generated.

18 R=RND Generates a random number and stores in A.

28 PRINT # Displays the random number stored in A.

18 6070 18

RUND B, 98287908839
e B.4T7I7TRZe83T

The random numbers displayed successively as mentioned above are called
uniform random numbers and are used widely in games and simulations. (Uni-
form random numbers are random numbers that are generated uniformly.)

Frequency

A

—m= Variable
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For reference purposes, a check was made of the FX-750P with the following

results.

18 STAT CLEAR

28 FOR I=1 70 te00

38 STAT RND

48 HERT I

38 PRINT "MEAN=":5
LMX/CNT

&8 PRINT *SD=";S5DX

RUN&D MEAH= B.4598333 3089

Standard deviation

Use the following expression to create random numbers within the range of 15

< numerical value < 50.

10 R=INT(RND*35+1)+15
20 PRINT R

The RND function generates random numbers of up to 10 digits that are
larger than 0 but smaller than 1 (0 <X < 1). (See page 272)

m INT Function
10 A=INT(RND*20+1):C=0

INT function [ Integer portion is to be extracted.

On line 10, a random number including fractions from 1 to 20 are generated and

converted to an integer.
In addition to numerical expressions, numerical values and variables can also be

used in the parenthesis.
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Now, we’ll see how the INT function works.

18 A=RNDe18

28 PRINT 8%, "3 INT
) ™~

38 5070 18

RUN&
=

The RND function generates a random number
smaller than 1 but larger than 0 and the result
is multiplied by 10.
Displays the random number multiplied by 10
and the numerical value after the INT function

is executed.

n

c
o

i
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n
(e 2
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1

o
]
"3
u}

T
s
b

You will note that the integer portion of the numerical value has been extracted

and displayed at the right.

When the numerical value is a negative number, the INT function provides an

integer that is 1 less than the integer of the numerical value.

Modify the previous program so a-negative random number will appear on line

number 10 and execute the program.

18 R=-RND+10

28 PRINT A3, "3 INT

()
38 6070 18

RUN D
&

The display shows that the integer at the right is 1 less than the integer portion

of the numerical value.

given numerical value. (See page 268)

The INT function provides the maximum integer that does not exceed the
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s BEEP Command

60 BEEP
BEEP command

On line 60, a buzzer sound is generated when the correct number is entered.
Interesting sound effects can be enjoyed with the BEEP command as the tone
changes when set to BEEP (or BEEP 0) or BEEP 1.

Modifying line 60 as shown below, for example, will give an interesting sound
effect.

9 BEEP B8:BEEP 138
EEP B:BEEP 1

The BEEP command has the function of generating high and low tones.
BEEP (or BEEP 0) generates a low tone and BEEP 1 generates a high ~

tone. (See page 221)

= Controlling the Display Time (WAIT Command)

65 WAIT 30

WAIT command Time specifying number (n)

The time interval of data display is set by the WAIT command on line 65. The
WAIT command is capable of setting optional display time of the data to be
output through PRINT command in this manner.
The time interval set with the WAIT command will be about 0.05 seconds x
time specifying number (7).

10 FOR I=1 TO 18

20 PRINT 1
18 NEXT I

In the above program, the &) key or key must be pressed each time a
numerical value is displayed.
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Symbols

The following notations are used to describe the grammar here.

® Bold letter words . ... ..

{xxxx}

Must always be written in this form.

Must select one from inside the { } and write.

Elements in [ ] can be omitted.

Elements with * superscripted at the right can be
written repeatedly.

® Numerical expression. . . .Numerical values, calculation expressions and nu-
merical variables such as 10,2 + 3, A, S%Q, etc.

® Character string . ... ... Character constants and character variables such as
“ABC”, X$, N§ + M§$, etc.

® Parameter ........... Element accompanying commands.

oP® .......... ... ... Can be executed in a program.

o™ ... ............. Can be executed manually only.

OB ... Can be executed manually or in a program.

o ® ... Function that can be executed in a program or
manually.

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, ....”

Example:
line number

GOTO PROG program area

This expresses the following 2
1) GOTO line number

number

formats.

2) GOTO PROG program area number



5.1 Manual Commands

CONT

Function:
Continues execution of a temporarily stopped program.

Explanation:
Reexecutes from the line number next to the line that stopped with the

STOPcommand or &5 Key.

Example
Inserting STOP commands in strategic places when creating a program to sim-

plify debugging.
Assume we create a program such as the following to obtain the volume of a

cylinder.

18 INPUT *R":R
28 [HPYT "H%3H
38 p=R*2P1

48 5T0P

58 A=bad

o8 PRINT "A=":R
T8 END

Execute this program with the RUN command.

3

RUN & R

First, enter 10 for example as the computer is asking for the radius of the
cylinder.

100 HY

The computer is now requesting the height H, so we enter 20 for example.

20 STOP PE-4F

i
-
F I §
.
[ 1
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Line 30 is executed and the display shows that execution has been stopped with
the STOP command on line 40. '

Check whether the program lines previous to line 40 have been correctly
executed.

Display the value of variable D which is the circular area of a cylinder calculated
on line 20.

D Ewied F14,. 1592654

Check correctness by comparing the value of variable D with the area of a circle
with a radius of 10 which has been verified by manual calculation.

Restart execution of the program after line 40 by pressing CONT &) .

The volume of the cylinder will be displayed as the final results of the calcula-
tion and the program will terminate.

£

Al

2O%

3 ]

o

D]

CONT & H= gdis. | 1

The STOP command is inserted between sections in the program for use in
checking and debugging the program.

The CONT command can be used to restart execution of a program stopped
with the & key. However, FC ERROR will occur if the CONT command is
used when the program is being corrected or a line being added or deleted with
the EDIT command while the program is stopped with the STOP command or
&3 key, and the program will not restart. (See section on STOP)
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—

5 T
line number

DELETE { [ starting line number ] _[endliir:i 1;1313:?1)& ] } ™

Function:

Deletes program lines.

Parameter:
Line number: 1 < line number < 10000

Explanation:
Cannot be used while specifying a password

Example

DELETE 20 &) (Deletes line 20 only)

DELETE 50— 1003 (Deletes from line 50 to 100)
DELETE 200 — & (Deletes lines from 200 on)
DELETE —80 & (Deletes from the first line to line 80)
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E D IT [line number | ®

Function:
Puts the currently specified program area into mode permitting modification
and correction of the program contents and displays the program.

Parameter:
Line number: 1 < line number < 10000

Explanation:
1) This cannot be used while specifying a password.
2) The EDIT mode will be cancelled in the following cases.
1. When the [Ba key or € key is pressed.
2. When an erroneous operation has been performed.
3. When the program to be displayed no longer exists.
4. When power is off. (including auto power off)

Examples

EDIT & (Displays from the first line.)
EDIT 50&3 (Displays from line 50.)
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[starting line number] [—[ending line number] ] } ] ®

LIST ([

[starting line number] [-[ending line number] ] } ]

LLIST s

A\

Function:
LIST: Displays contents of the program in the currently
specified program area.
LLIST: Prints out contents of the program in the currently
specified program area.

Parameter:
Line number: 1 < line number < 10000
ALL: Displays (or prints) all program contents from
program area PO to P9 sequentially.
V: Displays (or prints) registered variable names and
declared array variable names.
Explanation:

1) If the parameter is omitted, the program list will be displayed (or printed)
from the first line.

2) The program contents will be automatically displayed (or printed) in
sequential order by executing the LIST command. Press ) when you
wish to stop. Press &) again when you wish to display from the next line
on.

3) Press the key to stop the LIST or LLIST command.

* This cannot be used while specifying a password.

Examples
LIST & (Displays from the first line.)
LIST 20 &) (Displays line 20)

LIST 50—100 &) (Displays from line 50 to 100)
LIST 200— & (Displays from line 200 on)
LIST —80 &) (Displays from the first line to line 80)
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LOAD (ALL) tiename
LOAD rtemames ]3]

Function:

Loads a program stored on a cassette tape into the computer.

Parameter:
ALL:

File name:

AL
M:

Reads programs in all program areas into the com-
puter.

Character string (can be omitted) of 1 < file name
< 8 characters.

Reads in programs stored with ASCII code format.
Merges programs stored with ASCII code format
with the main program.

The difference with ,A is that, though the old pro-
gram will be lost with a regular LOAD operation,
the old program will remain with LOAD, M or
LOAD ‘“file name, M as long as the line numbers
are different.
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A

Program in PO when read
in with LOAD, A

® Reads the program below into

PO with LOAD, A _
Program presently
stored in PO
16 Program stored on the i
i tape by SAVE, A ?rog.ram in PO when read
2H in with LOAD, M
18 ArEiD l

)
A

b

AT
[l o

]

® Reads above program into PO ]
with LOAD, M

T ] Led Bl e b

.,_
I
AR

[
D

Explanation:

1) Reads program with the same format that appears first after the SAVE
command execution if file name is omitted.

2) Loads only programs with the same format as during SAVE.
Commands of the same format correspond such as LOAD for programs
stored with SAVE and LOAD ALL for programs stored with SAVE ALL.
LOAD and SAVE combinations are shown in the following table.

SAVE O X X X X X X X
SAVE

“file name” O O X X X X X X
SAVE ALL X X O X X X X X
SAVE ALL

e ramen | X X O O X X X X
SAVE ,A X X X X O X O X
SAVE

“file name” X X X X O O O @)

O — can be loaded. X — cannot be loaded.
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3) Password

If a program with a password is stored on a cassette tape, the password

will also be stored. Following is reference information for loading pro-

grams with a password.

1. LOAD can be performed when the FX-750P is not provided with a
password. In this case, a loaded password becomes the password of the
FX-750P.

2. When the password provided in the FX-750P is the same as the pass-
word of the program to be stored, the program can be loaded as it is.
The password will also remain in this case.

3. If the password of the FX-750P and that of the program to be loaded
differ, PR ERROR is displayed as soon as loading starts and loading
cannot be performed.

Example

LOAD *ABC” &
LOAD ALL &
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NEW (ALL) ®

Function:
Erases the program in the currently specified program area.
Erases all programs and variables.

Parameter:
ALL: Erases all programs and variables (including statis-
tical variables) in all program areas (PO ~ P9).
Explanation:

1) The NEW command erases the program in the currently specified program
area but does not erase the variables. This cannot be used while a password
is being assigned.

2) The NEW ALL command performs the following.

1) Clears all numerical variables to 0.

2) Clears all character variables to “  (null).

3) Releases arrays declared by the DIM command.

4) Clears all registered variables.

5) Sets ANGLE to 0 (DEG).

6) Sets program area to PQ.

NEW ALL can also be used while assigning a password.
(See ANGLE, DIM and PASS sections)

Example

NEW &
NEW ALL &
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 PASS oo .

Function:
Specifies or cancels a password.

Parameter:
Password: Character string of 1 < password < 8 characters.

Explanation:

1) A password is set in all program areas and can only be released when the
password assigned later matches the password presently assigned. A PR
ERROR (protect error) will occur if they do not match.

2) Creating, editing, deleting and erasing of programs are not possible when
the password has been set by this command. (PR ERROR will occur if the
DELETE, EDIT, LIST, LLIST, NEW, or SAVE ,A command is used.)

3) The password will be saved even if the power is turned off.

4) If a program is stored on a cassette tape with the SAVE or SAVE ALL
command with a password attached, the password will also be stored. If a
program with a password is read in from a casette tape with the LOAD or
LOAD ALL command, this password will also be read in. If a program
with a password different to that in the computer is read in,a PR ERROR
will occur. (See section on SAVE, LOAD and NEW.)

Note:
If you are unable to remember an assigned password, execute the NEW ALL
command and clear all programs and variables.
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P R o G Program area number @

Function:
Specifies one of the program areas from PO to P9.

Parameter:
Program area number: 0 < numerical value (numerical expression) < 10

Explanation:
If a specified program area number (other than 0 < numerical value (numeri-
cal expression) < 10) does not exist, a BS ERROR will occur.

Example

<y
m
=
-
r

PROG 2 &
(Specifies program area P2.)

R U N [Starting line number]

Function:
Executes a program.

Parameter:
Run starting line number: 1 < line number < 10000

Explanation:
1) Executes from the first line of the program if the line number is omitted.
2) Executes from the closest larger line number than that specified if the
specified line number does not exist.
3) This cannot be used in a program.

Example RUN &
RUN 1000&
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SAVE [ALL] [ “file name™] ®
SAVE [“file name”] ,A

Function:
Stores a program on a cassette tape.

Parameter:
ALL: Stores programs of all program areas on a cassette
tape.
File name: Character string of 1 < file name < 8 characters.
(This can be omitted.)
AL Stores the program in the currently specified pro-

gram area with ASCII code format.

Although more time will be required to store with
the ASCII format, programs must be stored with
this format to execute the LOAD,M command (see
LOAD). This cannot be used when a password is
assigned. If used, a PR ERROR will occur.

(See LOAD, VERIFY.)

Example
SAVE “ABC” &
SAVE ALL &
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STAT LIST ®
STAT LLIST

Function:
STAT LIST: Displays basic statistics.
STAT LLIST: Prints out basic statistics.
Explanation:

1) Basic statistics are displayed in the following order.
CNT, SUMY, SUMX, SUMXY, SUMX2, and SUMY2 (see page 273)
2) When desiring to stop display temporarily, press @) or [tes . Press again

to restart.
3) Use the STAT LLIST command when in PRINT ON mode since the STAT

LIST command cannot be used in this mode.

Example

STAT LIST &
STAT LLIST &
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SYSTEM (/%)) "

Function:
Displays program area status, number of remaining bytes and the number of

RAM bytes used.

Parameter:
P: Displays the number of bytes used for the program.
V: Displays number of bytes used for the variables.

Explanation:
SYSTEM &
FowlzZiece7R9 1889 BYTES

[ —
Program area status ~ Number of remaining bytes

Displays a heart symbol in an area where a program is written. A number or a
heart symbol blinks at the currently specified program area.

SYSTEMP &

i l"i
I

K

in
..»..i

i
[y}

E; 5.!.:

11

Displays the number of bytes being used for the program (including the pro-
gram management area).

SYSTEMV &

P Wi IR R i
AR 1BZ21 BYTES USED

Displays the number of bytes being used for the variables (including the varia-

ble management area).
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LVERIFY - C

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

Parameter:
File name: Character string of 1 < file name < 8 characters.
(This can be omitted.)
Explanation:

Checks the first file that appears after execution of the command if the file
name is omitted. RW ERROR will occur if not recorded correctly.

Example

VERIFY &
VERIFY *PRG.5" &
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A N G L E Numerical expression

Function:
Specifies angle units.

Parameter:
Numerical expression: 0 < numerical expression < 3

Explanation:
ANGLE 0 — DEGREE . . . . Expressed by degrees such as 90°, 360°, etc.
ANGLE 1 — RADIAN . . .. Expressed by radians such as #/2, 2, etc.
ANGLE 2 — GRADE . ... Expresses 90° as 100 such as 100, 400, etc.

The ranges are as follows.

Degree:  langlel < 5400°

Radian:  langlel < 30r radians

Grade: langle! < 6000 grades

* 360° = 27 radians = 400 grades

ANGLE 0 is set when power is first turned on.

Example

18 INPUT R

28 FOR 1=8 70 2
I8 ANGLE 1

43 PRINT SINR
5B NEXT I

56 END
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#

)BEEPH?H ®

Function:
Generates a buzzing sound.

Parameter:
0: Low sound
1: High sound

Explanation:
The same as O if this parameter is omitted.
BEEP . ... Generates a low buzzer sound.
BEEPO . . .. Ditto
BEEP 1 . ... Generates a high buzzer sound.

Example

18 FOR I=1 70 10
28 BEEP @:BEEP 1
38 KEAT 1

41 END

221



222

CHAPTER 5 COMMAND REFERENCE

CHAIN [“file name™]

Function:
Loads a specified program and executes from the first line.

Parameter:
File name: Character string of 1 < file name < 8 characters.
(This can be omitted.)
Explanation:

1) Loads and executes first program that appears after this command is

executed if the file name is omitted.
2) The program in the currently specified program area for loading will be

cleared.
3) Programs stored with the SAVE ALL or SAVE, A command cannot be

read in with the CHAIN command.
4) If the program being loaded is provided with a password, this password

will also be read in.
5) The execution of this command does not clear variable contents.

Example
388 PRINT "PUSH 1-3

318 L3=INKEYS

328 IF K$="1" THEM
CHAIN "PROG 1°

238 IF K3="2" THEM
CHAIN “PROG 2°

348 IF K$="1" THEN
CHRIN “PROG 3°

938 5070 218
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CLEAR ®

Function:
Clears all variables.

Explanation:
Clears contents of fixed variables (A ~ Z, A$ ~ Z$) to 0 or “* 7 (null).
Also cancels registration of registered variables and releases defined array vari-

ables.
CLEAR cannot be used in a FOR ~ NEXT loop since the FOR ~ NEXT

nesting stacks will be cleared and it will not be possible to return to the FOR

command.

Example
18 CLERR
28 GIR RCLS)
I8 FOR 1=8 70 19
46 IRPUT RCD
38 T=T+A(D)
68 HEXT 1
78 FOR 1=8 70 19
38 PRINT A(1)/T+18
]
38 HEXT [
168 END

* Input 20 data and obtain the percentage of each.
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CLS

Function:
Clears all displays and moves the cursor to the home position (left end).

Example

18 x=10

28 LLS

38 LOCATE X:PRINT
‘.liﬁ;

48 £$=IHKEYS

58 IF K$="4" THEN
A=X-1:BEEP 8

68 IF K$="5" THEN
{=h+1:BEEP |

T8 §0T0 28

* If the (@ key is pressed, the “ >’ moves to the left and if the @ key is

pressed, it moves to the right.
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D I M Array variable name [!] (subscript) [ ,array variable name [!]
(subscript) ] *
D I M Array variable name $ (subscript) [ * numerical expression ]
[ ,array variable name $ (subscript) [ * numerical expression] ] *

Function:
Declares definition of an array variable.

Parameters:
Array variable name: Uses 1 alphabetical letter from A to Z.
1 Specifies a half-precision numerical array.
$: Specifies a character array.
Subscript: Can define up to a 2-dimensional array.
0 < subscript <256

> Numerical expression: Provided to a character array only and specifies a
defined-length character array.
0 < numerical expression < 80.

Explanation:

Numerical arrays

1) Single-precision numerical array
Uses 8 bytes per a variable and can store a 12 digit mantissa plus a 2 digit
exponent.

2) Half-precision numerical array
Requires ! after an array variable name. One variable uses 4 bytes and can
store a 5 digit mantissa plus a 2 digit exponent.
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Character arrays

1) Fixed-length character array
Requires $ after an array variable name and “> numerical expression” is
omitted. An array of 16 characters can be stored in a variable and each
variable uses 17 bytes.

2) Defined-length character array
Specifies the maximum length of the character string that can be stored by
the “>* numerical expression” placed after the subscript, requiring a num-
ber of characters + 1 byte per a variable.

Note:

¢ A DD ERROR (duplicate defined error) will occur if the number of variables
declared with the same array variable name is different. If this occurs, cancel
the previous definition by inserting an ERASE or CLEAR statement before
the DIM statement.

® If array specification differs in form such as D!(5), D$(5) or D(5), the varia-
bles will be classified separately even if the array variable names are the same.

® Always declare with the DIM statement when using an array.
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END ®

Function:
Terminates execution of a program.

Explanation:
Even if there is a program after this command, it will not be executed. This
command clears the GOSUB command loop and the FOR ~ NEXT nesting
stacks.
Any number of END commands can also be used in a program.

E R A S E Variable name [, variable name]*

Function:
Releases and erases defined registered variables and array variables.

Parameter:
Variable name: Registered variable name or array variable name.

Explanation:
This command can erase registered variables or array variables, confirmed by
LIST V, with one variable name as a unit.
If a specified variable name is unregistered, the command will skip this line
and execute the next line.
This command cannot be used in a FOR ~ NEXT loop since the FOR ~
NEXT nesting stack will be cleared.

Example

18 ERASE D.E$
28 DM D(18),ES(LS
}
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FOR control variable name = initial value ®

To final value [S T E P increment ]
N E x T control variable name

Function:
Repeats execution of statements between FOR and NEXT while changing the

control variable from the initial to the final value in the specified increment.

Parameters:
Control variable name:  Numerical variable name. Cannot use array varia-
bles.
Initial value: Numerical expression or numerical variable. Nega-
tive number is possible.
Final value: Numerical expression or numerical variable. Nega-
tive number is possible.
Increment: Numerical expression or numerical variable. Nega-
tive number is possible. (This can be omitted.)
Explanation:

1) 1 is set as increment if STEP is omitted.

2) If the initial value is greater than the final value, statements between FOR
and NEXT will be executed only once.

3) Nesting of the FOR ~ NEXT loop is possible up to 6 levels.



Nesting structure FOR A~
FORB ~
FORC ~
FOR D~

NEXT F
NEXT E
NEXT D
NEXT C
NEXT B
NEXT A

5-2 Program Commands

TO~
TO~
TO~

TO~——
FOR E~TO~——
FOR F ~

i

6-level loop

4) The FOR ~ NEXT loop must be completely nested.

FOR A~
FOR B~

TO~ —

TO~

Not possible

FO ERROR will occur if the loops cross as in the above.

5) Muitiple NEXT commands can exist for one FOR command but an FO
ERROR will occur if the NEXT command is executed before the FOR
command or there is no NEXT command.

6) A jump out of the FOR ~ NEXT loop is possible but a jump into the loop
with a GOTO statement, etc. is not possible. Nesting will continue even
after jumping out of the loop as long as the statement is not ended with

NEXT command.

7) CLEAR and ERASE commands cannot be executed in the FOR ~ NEXT

loop.
(See CLEAR, ERASE)

229



CHAPTER 5 COMMAND REFERENCE

G E T [ “file name™] variable [ ,variable] *

Function:
Reads data stored on a cassette tape into variables with the PUT command.

Parameter:
File name: Character string of 1 < file name < 8 characters.
(This can be omitted.)
Explanation:

1) Reads in first data file that appears on a cassette tape after execution of

the command if the file name is omitted.

2) The variable name used when storing with the PUT command need not
match the variable name used when reading in with this command.

3) If the number of data read by the GET command exceeds the stored data,

DA ERROR will occur due to insufficient data.

Example
GET A: Reads data into variable A.
GET “TEST” A,B,C: Reads data from “TEST” file into variables A, B
and C.
8
18 A=1:B=2:0=3
28 BUT *TEST"4,B.C
38 END
1
18 GET “TEST"H.Y.E
28 PRINT %:¥.2
38 END

* Stores data of variables A, B and C on a cassette tape with PO. The data is
then read into variables X, Y and Z with P1 and is then displayed.

230



5-2 Program Commands

GOSUB [meame e number ®
RETURN

Function:
GOSUB: Jumps to a subroutine of a specified line number
OT program area.
RETURN: Returns from the subroutine to the statement
immediately after the GOSUB statement.
Parameters:
Destination line number: 1 < line number < 10000
Program area number: 0 < number <10
Explanation:

1) A subroutine can be referenced inside another subroutine and up to 12
nestings are possible.

2) A UL ERROR will occur if the destination line number does not exist or
there is no program in the specified program area.

3) Although there may be multiple RETURN commands in a subroutine for
one GOSUB command, a minimum of 1 must always exist.

4) If the RETURN command is executed before the GOSUB command, a GS
ERROR will occur.

* Numerical expressions can be used for the line number and the program
area number for destination.

Example

GOSUB 1000
GOSUB N
GOSUB PROG 9
GOSUB PROG P
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18 PRINT "START*
20 G0SuB 100

38 PRINT "END®

48 EHD

188 PRINT "LINE 108

118 RETURN

G o To [ ;ggguzl;egiam area number @

Function:

Jumps unconditionally to the specified destination.
Parameters:

Destination line number: 1 < line number < 10000

Program area number: 0 < number <10
Explanation:

A UL ERROR will occur if the destination line number does not exist or if
there is no program in the specified program area.
* Numerical expressions can be used for the destination line number and the

program area number.

GOTO 150
GOTO Z
GOTOS* 10
GOTO PROG 5
GOTO PROGR

Example

18 INPUT "PUSH 1-3 288 PRINT "LINE 208
s 1 GOTO 18
28 IF A<1 THEN 18 388 PRINT "LINE 38
38 IF A3 THEN 18 i G0TO 18
48 G0TO A=108
58 END
188 PRINT "LINE 198
s GOTO 18
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]®

" . statement | : statement]*
IF conditional expression T H E N { branching destination
E L S E {statement [ : statement] *]
branching destination

destination line number ]

" . L
Branching destination lPROG program area number

Function:
Executes statements after THEN if a conditional expression is true. If the
statements after THEN are the branching destinations, program jumps to
these statements. Executes statements after ELSE if the conditional expres-
sion is false. If the statements after ELSE are the branching destinations, the

program jumps to these statements.

Parameters:
Conditional expression (= comparison expression): =,<>,> <,=<{,<=,
=) ’ >=
Statement: Multistatements can be used
Destination line number: 1 < line number < 10000
Program area number: 0 < number <10
Explanation:

1) If ELSE is omitted when the conditional expression is false, the next line

will be executed.
2) An IF statement can be used after THEN or ELSE if there are 2 or more

conditions.
Note:

Before using a registered variable in a condition statement, it will always be
necessary to define (to assign) this variable in advance.

Example

F X)18 THEM 18 * This program calculates the square
PRINT XX of a number smaller than 10.
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INPUT [“message statement” | ; | ] ®

variable name [ , [“message statement”] { ;| variable name ] *

Function:
Inputs data from the keyboard into a variable.

Parameters:
Message statement: A character expression starting with a character
constant
Variable name: All variables can be used.
Explanation:

1) If there is a message, this message will be displayed. If there is no message,
only “?” will be displayed.

2) If a “;” is attached after a message, a “?” will be displayed but a “?” will
not be displayed if “,” is attached instead.

3) [EveR and O) will have the same effect if pressed while executing an
INPUT statement.

4) If there are multiple variables in an INPUT statement, the data are entered
one at a time with the or & key.

5)If & or is pressed without entering a data, null will be assigned to
the variable (character string of 0 length).

6) TM ERROR will be displayed and a new entry requested if a character or
null is assigned to a numerical variable.

7) Numerical expressions (A * 2, etc.) can be used to input numerical values.

8) Character expressions starting with a character constant can also be used

for an input message.

Example: INPUT *MOUNT”+A%$:N
9) Up to 23 characters, including the “?”, can be used in the input message.
10) Inputs will be incorrect if the INPUT statement message is displayed with
shift or with a 24th character (including “?” only). If this occurs such as
during execution of program trace, press T(an FC ERROR s dis-
played) and correct the message to within 23 characters.
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Example

18 INPUT *H="3H, "N
=N

28 S=H/2

38 PRINT 5§

LE T { numerical variable = numerical expression @

character variable = character expression

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

Explanation:
1) The LET command may be omitted. (Assignment statements are normally
used with this command omitted.)
2) Numerical expressions are assigned to numerical variables, and character
expressions (character strings) to character variables. TM ERROR will
occur if this correspondence is not correct.

Example

18 LET A=123
20 3=43

38 LET C4="CASIO"
48 D3="FX-T50P"
56 PRINT AiB

58 PRINT (4308
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LOCATE position ®

numerical expression

Function:

Specifies the cursor position.

Parameter:
Position: Horizontal position on the display screen.
0 < numerical expression < 24
Explanation:

1) Specifies the cursor position and displays from that position if there is
a PRINT statement.

2) A question mark “?” or a message will be displayed at the specified posi-
tion if there is an INPUT statement after the LOCATE statement.

3) As shown below, position specifications will be from 0 on the left end to
23 on the right end.

In the case of LOCATE 5 (PRINT"%”
0o0o00y0000b0n0conooaooono

0O 1 2 3 F 53 6 7 8 9 1011121311015 1617 181020 2] 22 23

In the case of PRINT 5 :LOCATE 5
Uo00005200000C00000c00o0o

O 1 2 3 1 5 6 7 8 91010 121311151617 181920212223
l—For positive numerical value display, one space is
left open in the first display location as the
“+” sign is omitted.

Example 18 ¥=11:(L5 58 IF K$="4" THEN
20 LOCATE X:PRINT BEEP 1:x=X-1:IF
myis (8 THEN %=23
I8 LOCATE %:PRINT. _ 6@ IF K$="6" THEM
LLH BEEP B:X=8+1:IF
48 K$=INKEYS %523 THEN %=9
78 G0TO 28

* Pressing the (@) key moves “ x” to the left and pressing the &) key moves
it to the right.
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®
O N numerical expression G o S U Bdestination [ , destination] *

* Destination | Destination line number
PROG program area number

Function:
The GOSUB command causes a jump to a destination specified by the value
of a numerical expression.
Parameter:
Destination line number: 1 <line number < 10000
Program area number: 0 < number < 10
Explanation:
1) The numerical expressions and destinations correspond in that a jump will
be caused to the first destination if the numerical value is 1, to the second
destination if the numerical value is 2, and so on.

ON A GOSUB 100,200,300
[

L When A =1 ‘
When A =2

L

When A =3

2) Any number of destinations may be written as long as it is within the
range of 1 line (79 charactérs).

3) A UL ERROR will occur if the destination line number does not exist or
if there is no program in the specified program area.

4) If the value of the numerical expression is smaller than 1, or if there is no
destination, a jump will not be performed and the next statement will be
executed. (see GOSUB)

Example 18 IHPUT X 388 PRINT *SUB Je8"
28 ON X GOSUB 288. {RETURN
368,468 488 PRINT "SUB 498"
38 6OTO 10 :RETURN
280 PRINT "SUB 208"
tRETURN
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®
o N numerical expression G O TO destination [ , destination] *

destination line number
PROG program area number

* Destination

Function:
Makes an unconditional jump to the destination specified by the value of a
numerical expression.
Parameters:
Destination line number: 1 <line number < 10000
Program area number: 0 < number < 10
Explanation:
1) The numerical expressions and destinations correspond in that a jump will
be caused to the first destination if the numerical value is 1, to the second
destination if the numerical value is 2, etc.

ON Z GOTO 500,550,600
| When Z =1
| When Z =2

When Z = 3

2) Any number of destinations may be written as long as it is within the
range of 1 line (79 characters).

3) A UL ERROR will occur if the destination line number does not exist or if
there is no program in the specified program area.

4) If the value of numerical expression is less than 1 or the destination line
number is not specified, the next program line is executed without being

branched.
Example 18 INPUT A 168 PRINT *A=1": &0
20 0N f 50TO 188, 1 10 18
58, 268 158 PRINT "6=2*: G0
70 PRINT *DTHER" T0 18
48 5070 10 208 PRINT "A=3": &0
10 18
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PR'NT [output data] [ | :) output data]* ®
LPRINT (loutput data][ ;| output data]*

Function:
PRINT: Displays output data
LPRINT: Outputs data to the printer
Parameter:
Output data: Output control functions (TAB, USING), numeri-
cal expression and character expression
Explanation:

1) A plus or minus sign is attached before the value if the output data is a
numerical expression. The plus sign, however, will appear as a space.

2) If the output data is a numerical expression with over 10 digits in its
mantissa portion, it will be rounded off at the 11th digit and displayed.
If it is [the numerical expression|> 10'° or Inumerical expression |< 1073,
the exponential sign (E) and 2 exponential digits will be displayed.

3) If the output is a character expression, the number of characters between
the quotation marks will be a maximum of 79 including line number,
commands and spaces.

4) Continuous display of 2 or more expressions or character strings is possible
by punctuating with a comma (, ) or a semicolon ( ;). If a comma is
used, program execution is caused to pause for a time specified by the
WAIT command and the WAIT symbol lights. If it is desired to resume ex-
ecution of the program during the wait period, simply press &) or .
If the semicolon is used, the respective output data will be displayed con-
tinuously and there will be no pause in program execution. (see WAIT)

5) When all output data are omitted (PRINT statement only), it simply clears
the display.
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6) Display will not stop even if the PRINT statement is executed when print-
ing in the print mode (PRTON).

7) The display will scroll to the left when it fills the screen (25 characters or
more).

8) LPRINT outputs to the printer the same data as the PRINT command but
does not cause program execution to pause.

Note:
TAB can only be used in the LPRINT command. It will cause an SN ERROR
if used in the PRINT command.

Example

PRINT 5A3 &

PRINT B &

PRINT *X="3 X &

LPRINT TAB (3) +“ANSWER="7A &
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PRINT ON ®
PRINT OFF

Function:
PRINT ON: Sets the print mode.
PRINT OFF: Releases the print mode.
Explanation:

1) Printing out of manual operations
Numerical expressions and results of manual calculations are printed out.
In addition, the execution results by manual commands can be printed out.
2) Printing out by the PRINT command
The PRINT command execution in the PRINT-ON mode permits the
printing of the displayed contents.
(Quite a short period of time is allowed for such a display.)
3) Printing out by the INPUT command
The message and the “?” mark are printed for facilitating the input.
4) Printing out in trace mode
The printing in the traced order of statement execution is possible, provid-
ing a convenient method of debugging logic errors through the printed
record of program execution.
5) During program execution, error messages and the STOP command are
printed out.
The PRTON symbol will appear when set in the PRINT mode.
An NR ERROR will occur if the PRINT mode is set without connecting
a printer.
Note:
The STAT LIST command cannot be used in the PRINT ON mode. Use the
STAT LLIST command instead.

Example {8 PRINT ON 48 PRINT *SIN®:L;"
28 ANGLE 8 =*;SINl
38 FOR 1=8 TO 368 38 HEXT 1
STEP 15 68 PRINT OFF
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P U T [“file name”] variable [ , variable ] *

Function:
Stores variable contents on a cassette tape.

Parameter:
File name: Character string of 1 < file name < 8 characters.
(This can be omitted.) (See GET)
Example
PUT A oo Stores the content of variable A on a

cassette tape.

PUT ‘DATA” X, Y ,Z- Stores the contents of variables X,Y
and Z on a cassette tape with file name
“DATA”.

e
18 FOR I=1 T0 10
28 AT 1
30 NEET I
48 END

i
18 CLEAR :DIM A(9:
28 FOR =270 2
38 GET ACL)
48 HEXT 1
S8 FOR I=R 70 9
58 PRINT R(I}
78 MEXT I
28 END

* The program in PO stores 10 data on a cassette tape and the program in P1
reads in 10 data from a tape to array variable A ( ) and displays.
The file name is omitted when used in this manner.
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R E A D variable [ , variable name]* )
RE STORE [line number]
DATA (] [.[data]}*

Function:
READ: Reads in the contents of DATA statement to the
specified variable.
RESTORE: Specifies the position of the DATA statement read
with the READ statement.
DATA: Stores data
Parameters:
Variable name: All variables are usable.
Line number: Numerical expression. 1< line number < 10000
(fractions will be discarded)
Data: Numerical value or character string and character
Explanation: constant.

1) The READ statement assigns data in a currently specified DATA state-
ment in successive order to specified variables.

2) Data of a DATA staternent is read in ascending order of line numbers.
Data in the same DATA statement is read in order from the beginning of
the statement.

3) If the number of data in the DATA statement is less than the number of
variables read in with the READ statement, a DA ERROR will occur.

4) Omitting a line number of the RESTORE statement causes subsequent
READ statements to be executed from the beginning of the DATA state-

ment that appears first in the program.
5) If a line number is specified with a RESTORE statement, subsequent

READ statements to be executed are read from the DATA statement
following the specified line.
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6) UL ERROR occurs if the line number specified with the RESTORE
statement does not exist or, and a DA ERROR occurs if there is no DATA
statement after the specified line number.

7) Multiple data can be written in a DATA statement by punctuating with a
comma.

8) Nothing happens when a DATA statement only is executed.

9) When the data itself includes commas or a space at the beginning, enclose
the data with double quotation marks.

10) If data is omitted in a DATA statement, the character strings will be con-
sidered 0 length (null string).
Example: DATA , , will have the same meaning as DATA ~ "',

T}

1101
» .

11) A DATA statement may be written in any place of the program.

Note:
If a line number is specified by a RESTORE statement, data will be read from
the DATA statement in the previous program area even if this program execu-
tion has been branched with the GOTO or GOSUB statement. Insert a
RESTORE statement specification at the beginning of the destination
program in the case of preventing data read-in from the previous program

area.
PR ]
18 CLERK 18 CLERR
29 RESTORE i@8 28 RESTORE 198
19 GOTO PROG 1 I8 GOTO PROG 1
188 DATAL, 2,3 168 DATAL. 2,3
B! P1
& KEAD F,B,C 5 RESTORE
28 FRINT A3B3C 18 RERD A,8,C
I8 END 28 PRINT R3BsC
4% DATA4,5:5 18 END
49 DATA4,5,6
* The result here will be 1,2,3. The result here will be 4,5,6.
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—
R E M [ comment] ®

Function:
Inserts comments in a program.

Parameter:
Comment: Character string

Explanation:
All characters or symbols written after REM will be considered comments

and will not be executed. Commands will not be executed even if continued
with a multistatement in the same line.

Example

10 REM TEST : A=50

This will not be executed.

1088 REM *SUBROUTINE
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S T AT x data value [ ;frequency] ®
ST AT x data value, y datavalue [ ;frequency]

Function:
Inputs statistical data and frequency of the data.

Parameters:
x data value: Numerical expression
y data value: Numerical expression
Frequency: Numerical expression
Explanation:
+ n. If + nis omitted

1) Input a l-variable statistical data with the STAT x 3

here, n will be considered equal to 1.
2) Input a 2-variable statistical data with the STAT x, y : n statement. If

; n is omitted here, n will be considered equal to 1.
3) The variable contents must always be defined before executing this com-
mand if a variable is used for the value or frequency of each data.

Example

18 STAT CLEAR

28 IHPUT DATR HO.
b
38 FOR I=1 TOR
48 IHPUT X,¥

38 STAT LATCRD,Y
ol HEXT 1

78 STAT LIST

* Performs logarithmic regression calculation using a statistical function.

246



5-2 Program Commands

STAT CLEAR ®

Function:
Performs initialization of basic statistics.

Explanation:
1) Clears CNT, SUMX, SUMY, SUMXY, SUMX2 and SUMY?2 to 0.
2) Initializes the basic statistics and prepares for next calculation. Always
execute this command when performing new statistical calculations. (See
STAT.)

STOP ®

Function:
Stops execution of a program temporarily.

Explanation:
1) The STOP command causes a stop message to be displayed and the STOP
symbol to light.
2) If the following operations are performed when stopped, restart of execu-
tion will be possible with CONT.
® Manual calculations
Example: A% 3
® Manual assignments to variables
Example: X= 12330
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R s

® Manual check of variable contents.

Example: P

e Execution of the following commands.
ANGLE. BEEP, CLEAR, CLS, DIM, ERASE,

PRINT. LPRINT, PRINT ON, PRINT OFF,
STAT,. STAT CLEAR, TRON, TROFF, WAIT

3) If an error is caused when stopped, restart of execution will not be possi-
ble with CONT.

4) If the following operations are performed when stopped, always press the
key and execute.
® Execution of manual commands (such as RUN, LOAD, LIST, etc.

excluding CONT.)

e Execution of the PUT and GET commands
e Execution of a program in program areas sr S to s S

Example

18 CLERR :DIN D$(6
12)

28 FOR [=B 70 &

38 READ DRI 1)

48 HEXT I

38 sT0P

68 FOR I=1 T0 6

78 PRINT D$CI. 103+
INPUT D$(I,2)

88 HEXT 1

98 DATA SUNDAY, NON
DAY, TUESDRY, HED
NESDAY, THURSDRY
+FRIDAY, SATURDA
Y

* Since execution of a program will stop after reading in data from the
DATA statement, press CONT <@ to restart execution.
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TRON ®
TROFF

Function:
TRON: Specifies the trace mode.
TROFF: Releases the trace mode.

Explanation:
If the trace mode is specified, the program area number (0 — 9) and the line
number currently being executed will be displayed in successive order as
shown below.

¥
]
¥
1
L]

[

3N
hO%
Ll !

i1

)
Lo

Jerzall

i

i,

P
5
e
[ )
aw
e
—
2 )
| -}

The display scrolls to the left when a line reaches the right end of the screen.

Example

TRON &
TROFF &
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W A I T numerical expression ®

Function:
Specifies a pause time during execution of a PRINT statement.

Parameter:
Numerical expression: 0 < numerical expression < 999
The mode will be the same as without WAIT speci-
fication if the value is over 999.
Explanation:

1) The WAIT symbol will appear during the pause after execution of the
PRINT statement.

2) Program execution can be resumed by pressing ) or [evred) during the
pause.

3) If the numerical expression is over 999, program execution will not com-
ply with the WAIT statement if there is a semicolon at the end of the
PRINT statement. If it is a comma, program execution will remain stopped
until the &) or key is pressed.

4) The set time will be effective from execution of the WAIT command to
termination of a program. This time will be automatically released after
termination of the program.

5) Input WAIT 999 to release the set time in a program.

6) The stopping time is about 0.05 sec. x n (set number).

Example 18 KAIT 20
20 PRINT "{SECOND®
38 WAIT 408
48 FRINT *28SECOND

58 WRIT 999
6@ PRINT *5TOP*
T9_EHD



5.3 Character Functions

A S C < 1 “character string” ]) ®
character variable

Function:
Gives the ASCII code of a specified character.

Explanation:
Gives the ASCII code of the first character if the content of a character string
or a character variable has 2 or more characters. (See CHARACTER CODE
TABLE on page 325.)

Example 18 INPUT RS

28 2=ASC(AS)
38 PRINT 4

ASCII code > ®

C H R$ < numencal express10n

Function:
Gives the character of a specified ASCII code.

Parameter:
ASCII code: Numerical expression within the range of
0 £ numerical expression < 256
Explanation:

A variable may also be used as a parameter. Any fractions contained in the
value of the numerical expression will be discarded. A null will be displayed
if the specified character is not in the CHARACTER CODE TABLE.

Example 18 PRINT CHR$(34); _
"500D";CHR$(34) Display

Hymroy i, i
(RN N
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V A L “character string”
character variable

Function:
Converts a character string into a numerical value.

Explanation:
1) If a character string starts with a character other than the numeral (includ-

ing symbol, decimal point, hexadecimal notation, exponential sign E), a
“0” is provided.
2) If characters other than numerals are used in the middle of a character

string, the character and after will be ignored.
3) If there is a space at the beginning of a character string, this will be

ignored.
4) An SN ERROR will occur if 3 or more numerals follow the exponent sign

“E”

Example

VAL( *123") — 123
VAL (*&HFF”) —255



5-3 Character Functions

|55

S T R $ (numerical expression) ®

Function:
Converts a numerical value into numerals as a character string.

Parameter:
Numerical expression: Numerical value, calculation expression, numerical
variable, numerical array variable.
Explanation:

A space will be provided if a numerical value is positive and a “— sign will

be provided ifthe numerical value is negative.
Example
18 A=18/3

28 A1$=5TR$(A)
38 PRINT A1¥
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l D M S $ (numerical expression) ®

Function:
Converts a decimal to a sexagesimally expressed character string.

Parameter:
Argument: Numerical expression within the range of
largument | < 10°°
Explanation:

1) The input range is |argument| < 101°° but the range of conversion to units
of degrees, minutes and seconds (hours, minutes, seconds) is actually
|numerical expression| < 1E6. Numerical values outside this conversion
range are used in original form as character strings.

Example
® Manual

DMS$ (1.234) 1914772, 4

® Program

18 T1$-DHS$(1.234)
28 PRINT Ti#
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—

H E X $ (argument) @

Function:
Converts a decimal to a hexadecimally expressed 4 digit character string.

Parameter:
Argument: Numerical expression within the range of
-32769 < argument < 65536.
Explanation:

1) Expresses a negative number as a complement of 2.
2) Numerical values 32768 and more are converted by subtracting 65535.

Example

18 f=127
28 PRINT HEX$(R)
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L E FT $ character expression number of characters @
“character string » numerical'expression

character variable

Function:
Fetches the specified number of characters from the left side of the character

string.
Parameter:
Number of characters: Numerical expression. Can also use variables.
0 < number of characters < 256
Explanation:

If the number of characters to be fetched is specified as “0”, null will be dis-
played. Also, if the specified number exceeds the number of existing charac-
ters, the assigned character string itself will be fetched.

Example

18 A$="ABCDEF"
28 PRINT LEFTS$(RS,
4



5-3 Character Functions

character expression }

RIGHTS (| chmcier s

number of characters ) ®
character variable

1 -
> numerical expression

Function:
Fetches a specified number of characters from the right side of a character

string.

Parameter:
Number of characters: Numerical expression. Can use variables.
0 < number of characters < 256
Explanation:

If the number of characters to be fetched is specified as “0”, null will be dis-
played. Also, if the specified number exceeds the number of existing charac-
ters, the assigned character string itself will be fetched.

Example

16 IHPUT BS
20 PRINT RIGHT$(BS
2]

38 6OTO 18
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character expression position @
M lD $ “character string » numerical expression

character variable

. T .
’ numerical expression

[ number of characters] >

Function:

Fetches the specified number of characters from a specified position in a
character string.

Parameters:
Position: Numerical expression. Specifies the character posi-
tion in a character string as counted from the left.
Can also use variables.
1 € position < 256
Number of characters: Numerical expression. Can also use variables.
0 < number of characters <256

Explanation:

1) All characters after the specified position will be fetched if specification of
the number to be fetched is omitted.

2) If the specified number of characters is “0”, null will be fetched.

3) If the specified number of characters is greater than the number of charac-
ters after the specified position, all remaining characters will be fetched.

4) If the specified position is greater than a character string, null will be
fetched.

5) Any fractions in a parameter will be discarded.

Example

18 A$="ABCDEF"

28 INPUT M,N

38 PRINT MID$(As. M
N
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’

character expression ®
LE N ( “character string” >

character variable

Function:
Provides the length (number of characters) of a character string.
Parameter:
Character expression: 0 < number of characters <79
Explanation:
The length of the character expression, etc. provided must be within the
range of 0 ~ 79 characters.
Example

18 As="BASIC"
28 PRINT LEN(AS)

INKEY$ ©

Function:
Inputs 1 character from the keyboard into a character variable.

Explanation:

1) Key input of numerals, alphabetical characters or symbols is possible
with no need to press the @ key.

2) Neither the “?” nor the cursor will be displayed and there will also be no
input wait state. Nothing will be input (null state) if the key is not pressed
and the following command will be executed. INKEYS is generally used in
combination with the IF statement to provide an input wait state.

Example

18 A$=THKEY$

28 IF A$="" THEN !
8

38 BEEP

49 PRINT A$

* When a key is pressed, the input will be confirmed with a beep sound and
will be displayed.
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T AB (numerical expression)

Function:
Prints a specified number of spaces.

Parameter:
Numerical expression: 0 < numerical expression <80 (fractions dis-
carded)
Explanation:

1) If the left side of the current printing position is specified, the TAB of the
next line will be set after a line change. When making continuous printouts
of characters punctuated with a semicolon, the TAB cannot be used after
a line change.

* The TAB function can only be used in an LPRINT statement. An SN
ERROR will occur if used in a PRINT statement.

Example
18 2$="BASIC"

28 LPRINT TAB(18);
3
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U s I N G “format character string” ®

Function:
Specifies the output format of the PRINT statement and LPRINT statement.

Parameter:
List of format character strings
#—————For numerical values. Can use within 13 digits
before the decimal point and within 9 digits after
the decimal point but the total must be within 13
digits including decimal point.
« —Decimal point position
~————Exponent specification placed at the end.
[: & For characters. Cannot be used together with
those for numerical values.
Explanation:
1) Numerical values will be output with right justification and characters with
left justification.

2) Numerical values
If the fractions are longer than the specified value, it will be rounded off
within the specified value.
If the integers are longer than the specified value (i.e., in such a case that
a numerical value cannot be expressed in terms of specified format), a %
sign will be added at the left and the output will not comply with the
format.
A minus sign will also be counted as a digit.

3) Characters
If an output character string is longer than the specified length, the excess
characters will be discarded.
If the output character string is less than the specified number of cha-
racters, spaces will be inserted to make up the difference.
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Example
18 A$="ABCDE" 58 PRINT USING" %
28 8=12.33 R AHHE
38 PRINT USING"%ES A8 PRINT USING"HH
1104 “=HANE" H#8°38; *=DATR"
48 FRINT USING"38%
Er A Has
Operation
RUN <J B
! AECDE =HAME
o 17, 4=[ATH
< 12, 350=0ATHA

262



5-5 Numerical Functions

fs| N  sgumen ®

CO S argument
T A N argument

Function: SIN: Calculates the sine of X, Sin x.
COS:  Calculates the cosine of x, Cos x.
TAN:  Calculates the tangent of x, Tan x.

Parameter:
Argument: Numerical expression. Match to selected angle
unit. (see ANGLE)
~5400° < argument < 5400° (degree)
—30m <argument < 307 (radian)
—6000 < argument < 6000 (grade)
Explanation:

1) Variables or numerical expressions can be used as the argument in addition
to a real number.

2) The argument need not be enclosed in parenthesis if it is a single real num-
ber or variable. If the calculation result is the argument, however, a paren-
thesis will be required. .

SINX+Y ........ Add Y to the value of SIN X.
SINX+Y)....... Calculates the sine of the sum of X and Y.

* In regard to TAN, however, the input range excludes
[argument| = (2n-1) % | right angle.

(1 right angle = 90° = 7/2 rad = 100 grad)

Example

18 INPUT R
28 PRINT SINR
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A s N argument
ACS e
ATN argument

Function:
These are inverse trigonometric functions to obtain the angle when a trigono-
metric function value is given.
ASN: Calculates the arcsine, Sin™ x.
ACS: Calculates the arccosine, Cos ' x.
ATN: Calculates the arctangent, Tan ' x.

Parameter:
Arguments: Numerical expression. ASN and ACS are within
the range of |argument| < 1
ATN is within the range of [argument| < 10'%°
Explanation:

The output ranges are as follows.

-90° £ ASNX £90°
0° < ACSX £180°
-90° £ ATNX £90°

Example

18 IHPUT X
20 PRINT ASNX



5-5 Numerical Functions

HYPSIN s ®

HYPCOS s
HYPTAN smen

Function:
These are functions to obtain the hyperbolic functions.

HYP SIN : sinhx = (e*—e*)/2
HYP COS : coshx = (e*+e %) /2
HYP TAN: tanhx = (ef—e %) /(e*+e )

Parameter:
Argument: Numerical expression.
HYP SIN and HYP COS are within the range of

|argument| < 230. HYP TAN is within the range
of |argument| < 10'°° .
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'HYPASN v ®
HYPACS wume
HYPATN  wwmen

Function:
These are functions to obtain inverse hyperbolic functions.
HYP ASN :sinh'X =log(X+m'l)
HYP ACS :cosh' X =log(x+,/X*—1)

HYP ATN : tanh™ % =3 logl =5~
Parameter:
Argument: Numerical expression.

HYP ASN is within the range of |argument| <5 x
10°°. HYP ACS is within the range of 1 <argu-
ment < 5 x 10°?. HYP ATN is within the range of
|argument| <1.

SQR arzument ®

Function:
Obtains the square root of an argument.

Parameter:
Argument: Numerical expression. Argument = 0
Example 18 A=256
20 B=SORA
38 PRINT B



5-5 Numerical Functions

LGT  erzument ®
LOG argument

Function:
LGT: Calculates the common logarithm of x, log;ox.
LOG: Calculates the natural logarithm of x, log,x.

Parameter:
Argument: Numerical expression. Argument > 0.
*  Accuracy will be 1 at the 8th digit when the value of x is 1 — 1076 <x
<1+10°.

Example

18 A=5
28 PRINT LGTA

E X P argument ®

Function:
Calculates the value of the exponent function of an argument (argument =

x:e¥)

Parameter:
Argument: Numerical expression.
-10'°°< argument < 230.2585092
Example
16 Y=EXP2.7
28 PRINT V¥
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A B S argument @

Function:
Obtains the absolute value of an argument.

Parameter
Argument: Numerical expression. | Argument| < 10'°°
Example
18 A=HBS-68
28 PRINT A * QObtains the absolute value of —68.

' NT argument ®

Function:
Gives the maximum integer that does not exceed an argument. (When the
argument is positive, the fractions will be discarded.)

Parameter:

Argument: Numerical expression. | Argument| < 10'®°

Example
® Manual calculation

INT 4.4 fBed —4
INT —2.5pm—>—3

® Program calculation

18 A=2468,133
28 PRINT INTA



5-5 Numerical Functions

FRAC wsumen 2

Function:
Gives the fractions of an argument. (Discards the integers.)

Parameter:
Argument: Numerical expression. | Argument| < 10'%°

Example

18 A=3.141592
20 B=FRACA
I8 PRINT B

SGN argument ®

Function:
Obtains a value corresponding to the sign of the argument.

Parameter:
Argument: Numerical expression.

Explanation:
1 will be provided if the argument is greater than 0 (plus).
0 will be provided if the argument is 0.
—1 will be provided if the argument is smaller than O (minus).

Example

16 INPUT X
28 Y=G6NX
30 PRINT ¥
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ROU N D (numerical expression 1, numerical expression 2 @

AL D

Function:
Obtains the value of numerical expression 1 which is rounded by a specified
method at a digit specified by numerical expression 2.

Parameter:
Numerical expression 1:  INumerical expression 11 < 10°°
Numerical expression 2:  |Numerical expression 2| < 101%°
Explanation:
1) ROUND (x, y)
x is rounded at the 10 position.
2) ROUND (x, y, 0)
x is rounded at the 10 position.
ROUND (x,y,1)
x is rounded at the significant digit y.
3) ROUND (x,y, i (1) |, sign)
When the sign is *“+”, it will be a rounded up value. (See above 2.)
When the sign is “-”, it will be a discarded value. (See above 2.)
Note:
All values except O of a specified digit will be rounded up during a rounding
up operation.
Example
The first digit after the decimal point has been specified in the following.
123013
1203->12
Example
18 A=12345.67
20 X=ROUND(R,2)

38 Y=ROUND(R, 2,1}
48 Z=ROUND(R,2,8,+

)
38 PRINT %5¥52




5-5 Numerical Functions

numerical expression | *numerical expression

second
) .
, humerical expression

DEG (o= [ mwe ®

Function:
Converts sexagesimal numbers to decimal numbers.

Parameter:
Degree, minute, second: Numerical expression.

|Numerical expression| < 10*°°

Explanation:
In the case of a negative angle, a minus sign “—” will be added to each degree,

minute and second.

Example

® Manual calculation.

DEG (12,34 , 56) vy 12 5EER5S

® Program calculation

16 INPUT %,Y,2

28 PRINT DER(X,Y,2
J

38 END
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PI ®

Function:
Provides the value of m (ratio of the circumference of a circle to its diame-

ter — 3,1415926536).

Note:
The display will become 3.141592654.

Example

RND ©

Function:
Generates a random number of within 10 digits in which 0 < random number

<1.

Example

18 A=RND
28 PRINT A
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CNT ©

Function:
Obtains the number (n) of statistically processed data.

SUMX ®
SUMY

Function:
Obtains sum total of the data.

SUMX : 2 x
SUMY : 2y
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SUMXY

Function:
Obtains the sum of the products of the x and y data.

SUMXY : Zxy

SUMX 2
SUMY 2

Function:
Obtains the sum of the squares of a specified data.

SUMX2 : 2 x*
SUMY2: 2y
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SDX ®
SDY

Function:
Obtains the sample standard deviation.

SDX : /”—‘?ﬁ‘_(ﬁl?w (x6n—1)
SDY : /% (y on—1)

(n is the number of data)

SDXN 2
SDYN

Function:
Obtains the population standard deviation.

SDXN : /"Z—x_n(z—x) (z &)
SDYN : /ﬁ'—z—y—zn‘,(z—y)z (y &)

(n is the number of data)
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LRA

Function:
Obtains linear regression constant term.
LRA: w (n is the number of data)
Example

10 =X« RE+LRA

LRB

Function
Obtains the linear regression coefficient.

N Xy — 2T 1Y

LRB n2ix’— (Xx)?

(n is the number of data)



5-6 Statistical Functions

COR ®

Function
Obtains the correlation coefficient (r).

COR : -2y —2x-2y
J n-Tai— (Z0) 7 inSyi— (Sy) 7

(n is the number of data)

E O X (argument) @

Function
Obtains an estimated value of x in relation to y.

EOX : IRB

Parameter
Argument: Numerical expression
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E o Y (argument)

Function
Obtains an estimated value of y in relation to x.

EOY :LRA+z-LRB (¥)

Parameter
Argument: Numerical expression



5-7 Others

s Hexadecimal Conversion

Converts 1 to 4 digit hexadecimal numbers following &H to decimal numbers.

Example
® Manual calculation

&H2 5A0 [ved AR5

® Program calculation

18 A=gHe6Fe8
208 PRINT A
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6-1 Achievement Processing ; rc.4 ram cards
(Up to 10 Subjects and 61 Persons) required.

This is an achievement processing program to reduce time and labor for the
teachers. This program can be processed easily anywhere.

Features and Processing Details

1. Achievements of up to 61 students can be processed and up to 10 different
subjects can be freely set.
This program computes the total score and deviation value for each student.

2. Sorting (ranking) by individual subjects and by overall subjects can be per-
formed.

3. Computes deviation value by individual subjects and by overall subjects.

4. Attendance number and subject names are initially registered and processing
is carried out by entering score only.
(The attendance number is used since entering the student names is quite

troublesome.)

Example:
3 subjects and 5 students
Score data

Note 1.

When executing a program for the first time, enter CLEAR & to erase all data
in the RAM card.

Note 2.

The RAM card in slot O is the program card and the RAM card in slot 1 is the
data card. The program card can also be used by other teachers by simply replac-
ing the data card. Use the RC-4 RAM cards (4K bytes) for both of the program
and data.



6-1  Achievement Processing
]}

Operation
RUN #ACHIEVEMENT FROCESEINGH
< HUMBER OF SUBJECTS?

Enter the number of subjects
3 HUMBER OF STUDENTS?

There are 5 students. (Input possible up to a maximum of 61 students.)

54 SUBJECT IHFUT

This is for input of subject names

<l SUBJECT # 1=%

Enter the characters of English, mathematics and science in successive order.
(Input of subject names with up to 20 characters possible.)

ENGLISH= SUBJECT # 2=7
MATH. & SHEIECT # 3=7
SCIENCE & 1IM ZED ZCAL 450FET SEHD

The processing menu will be displayed after completing input of the subjects.

1 IN....... Select this when entering the scores.

2 ED....... Select this when checking and correcting the scores entered.

3 CAL...... Select this when confirming the scores and calculating the
average, etc.

4 SORT..... Select this when ranking by specified subjects or by overall
subjects.

5 END ..... Select this when terminating the program or when changingv

the data card.

283



284

CHAPTER 6 PRACTICAL LIBRARY
R

1

EMGLISH ATTEHD. 1=%

This is a request for score input on English. Enter 75, 63, 81, 48 and 53 in order

of attendance number.

754

53

EMGLIEH ATTEND. 2=7

MATH. ATTEHD. 1=7

This is a request for score in

put on mathematics. Enter 58, 70, 72, 51 and

63 in order of the attendance number.

58

Bl e TR 2 T I L, —
MATH. ATTERD. &=

63J

e i R e "y - peoonop, "
SCIEMOE RTTENHD. 1=Y

Also enter 80, 78, 61, 80 and 40 in order of the attendance number for the
score of science. When the final score is entered, the processing menu will be

displayed again.

80

40 &

PIM ZED ZORL 450FT SEHD

i
T

Although calculations can be performed immediately, we shall check the scores
entered since an input error may be caused when scores of the large number of

students are processed.

2

1 PoT .* i
LI SO SRR die B e L

1
o]
]
b
foed
M
T
e
L)

Select 1 to check scores and select 2 to make corrections. If an input error is
discovered while checking the scores, jot down the subject number and the

attendance number.



Achieverment Processing

) ATTEHD. 1= 73

3 |ATTEND. 2= &3
Press the =3 key to check Scores will be displayed in the oder of
in successive order English, mathematics and science.

e SUBJECT MUMBER Z .

) ATTEMHD. o= 44

< 1.LIST Z.ERIT A

After completing the check, select 2 if there was an input error, and select 3 to
return to the processing menu if there was no error. For practice sakes, we shall
change a score of 51 in mathematics to 52 for a student with an attendance No.

of 4.
2
24
4 &)
&
Change to 52
Y&
524
3
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e e

Select 3 and calculate after completing checks and corrections.

3 MAITHE. ..

' Calculation will take about 2 minutes for
¢ 61 students.

4 Al

14! E:r_'

The display shows that the standard deviation is 14.035. The scores and devia-
tion values will then be displayed in order of attendance number each time the
<) key is pressed.

l';'l
T
'_..:l
it
i
L]
fn}

1)

< ATTEHD. 1= 73 D7, B

. 1 T R
* Attendance No. Score Deviation value

& MATH.

 The score and the deviation value in
mathematics will be displayed.

<) SCIEHMCE

: The score and the deviation value in
: science will be displayed.

After completing display of each subject, the average and the individual scores
and deviation value will next be displayed with regard to overall subjects.

=l TOTAHL
& AUERAGE 194, 080
) DEUIATION 23.917




&l
]

We shall next sort the data.

4

If we input the number corresponding to a subject to be sorted, the individual
scores and deviation values will be displayed in sequential order from the high

6-1

Achievement Processing

ATTEHD. 3=13¢ 25,83
TIM ZEDL ZCAL 4S0RET SEHD

SORT

SUBJECT H

values. However, sorting will be performed here in relation to all subjects.

Enter 11 for sorting all subjects. (This is because 11 is registered for sorting of

all subjects.)

11

1]
&

This processing completes.

5

SORTIMG. ..

The computer is sorting the data.

TOTAL

M. 1 3 214 Stedl
HO. 2 1 213 57.83

e — |
Ranking Attendance Score Deviation value
No.

Hi. 5 3 15& IELEZ
1IM ZED JCAL 4E50RT SEHD
1..CHAKMGE CARED Z..EHD
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L ]
Press the (2) key to stop the execution of this program. The computer will be

in READY mode.
If you desire to restart processing by changing the data card, select 1.

1 POMER OFF & CHAMGE CARD

Variables

Al( ) Scores

B$( ) Subject name

Cl( ) Average, Standard deviation
Counter

Counter

$ Wait for menu input
Menu input judgement
Edit subject No.

Edit student No.
Number of subjects
Number of students
Sort subject No.
Sorting

TR < X Om=s o< —

288



Program List

18 REM CHECK RA C
fRD
28 PRINT "+ACHIEVE
HENT PROCESSING
'H
38 IF Z$="DATA 0K"
THEN 138
49 INPUT "NUMBER O
F SUBJEETS":X
38 IF ¥(11 THEN IF
428 THEN 78
60 BEEP : GOTO 48
78 INPUT "NUMBER O
F STUDEWTS™:¥
88 IF Y62 THEN IF
¥38 THEN Y¥=¥-1
: BOTO 188
98 BEEP : GOTO 78
188 DIN f1(12,68):B
$(11%18,C1 (11,
1
118 Z$="DATA OK":PR
INT "WAIT...%;
128 PRINT
138 REM CHECK SUBJE
T
148 IF B$(11)="T0TR
L" THEW 218
138 BEEP :PRINT "SU
BJECT INPUT"
168 B$(11)="TOTAL"
178 FOR 1=1 70 ¥
188 PRINT "SUBJECT
0=
198 INPUT B$C(I)
2808 NEXT 1
218 REM SELECT JOB
228 PRINT "1IN 2ED
JCAL 4SORT JEND

230 YS=INKEYS: IF v
=" THEN 238

248 BEEP :W=VAL(YS$)
:IF W= THEN 23
BELSEIF WS T
HEN 238

258 PRINT

268 ON W GOTO 288,3
58,610,1118,9%8

278 6070 228

288 REM INPUT DATA

298 FOR J=1 T0 X

00 FOR I8 TO V¥

718 PRINT B$(J);" A
TTEMD. "5 1415%="

328 INPYT RICJ.ID

338 HEXT I:HEXT J

348 GOTO 220

358 REM EDIT DATA

368 PRINT "1,L18T 2
LEDIT 3.END":

378 VE=INKEVS:IF V4
=** THEM 378

388 PRINT

398 BEEP :W=VAL(YS$)
:IF W=0 THEN 36
8 ELSE IF W3 T
HEN 368

498 IF W=3 THEM 228

418 ON W GOSUB 438,
368

428 5070 360

438 REN LIST DATR

448 FOR J=1 T0 X

450 PRINT "SUBJECT
NUMBER®; J;" *:B
(D)

468 FOR 1=8 T0 Y

478 PRINT °RTTEND.”
HCSHER I8 1)

)
488 HEXT I:HEXT J
498 RETURN

Achievement Processing

586 REM EDIT DATA

518 INPUT "SUBJECT
HUMBER="3E:IF E
¥ THEM BEEP :
80TO 518

528 IF E{1 THEN BEE
P : GOTD 518

539 INPUT “RTTEND.
N0.=*;D:IF D)v+
1 THEN BEEP : &
070 538

548 IF D1 THEM BEE
P : GOTO 538

558 PRINT B$(E);" A
TTEND.®3D3°="3
1E,D-1)

568 INPUT "MODIFY ¢
YNy Y8 IF V8=
"W* THEN 580

578 RETURN

588 PRINT B$CE):* A
TTEND, *3D3%="1

598 INPUT A!I(E,D-1)

688 RETURM

618 REN CALC DATA

628 PRINT *WAIT!L..

638 FOR J=1 T0 X

648 STAT CLEAR

656 FOR 1=8 T0 ¥

668 STAT AM(J. 1)

670 NEXT 1

688 C!{J,8)=SUNX/CN
T:Ct(J,1)=5DX

698 NEXT J

708 STAT CLEAR

718 FOR I=B TO ¥

728 A1(11,1)=0:FOR
J=1 10 %

738 AIC11, D=RICLL,
[+ D

748 NEXT J
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758 STAT ALLL DD

Th8 HEXT 1

778 C1{11,8)=5UME/C
NT:CH(11,1)=8DK

788 PRINT

798 FOR J=1 T0 ¥

868 BEEP :BEEP

518 PRINT BS(D)

828 PRINT "RYERRGE
3 PRINT USING®
HE 010,09
)

838 PRINT °DEVIATID
H*;tPRINT USING
“HhE P
1

348 FOR 1= 70 ¢

856 PRINT “ATTEND."
3 iPRINT USING™4
#3140

36@ PRINT "="1:PRIN
T USING"¥E%":R!

Lint 5

378 PRINT USING"HE
N UG
LD-LHL
(I 13

388 NEXT I:NEXT J

390 PRINT

988 PRINT Bs(1D)

918 PRINT "AVERREE
*;:PRINT USING®
HEECIALL

)

928 PRINT “DEVIATID
¥°3 :PRINT USING
"B CIL
1)

938 FOR 1=8 70 ¥

948 PRINT "ATTEND.®
;iPRINT USING™#
304

959 PRINT *=";:PRIN
T USING"#H":R!
SFENS A

968 PRINT USING"HH¥
S SeH1Bx(R(
11, -0
ANLD

978 HEXT I

988 PRINT : 6070 22
8

990 REM ANOTHER CAR
D

1888 PRINT °1..CHANG
E CARD 2..END":

1018 Y4=INKEVS:IF V§
="* THEW 1618

1820 BEEP :d=VAL{Y$)
:IF W= THEN (4
18 ELSE IF W32
THEN 1818

1830 ON W GOTO 1850,
1108

1848 GOTO {818

1638 PRINT

1868 BEEP :BEEP :BEE
P

1878 PRINT "POMER OF
F & CHANGE CARD

1858 V4=INKEYS:IF ¥4
=*" THEW 1888

1898 5070 1898

11@8 END

1118 REM SORT DATA

1128 INPUT "SORT SUB
JECT HO.=%3

1138 IF K<=X THEN IF
K»=1 THEH 1168

1148 IF k=11 THEN 11
60

1158 BEEP : §OTO 112
8

1168 PRINT "SORTING.

1178 FOR I=8 70 Y:R!
{12, [)=1+1:R1(8
J11=RVCK 1Y HER
11

1188 FOR [=8 TO ¥-1:
ForR J=1+1 T0 ¥

1198 IF Af(a,J)<AlA
1} THEW 1228

1288 H=R!(8,1):Ri{8;
[)=RI(8,J):R1A
15 4=H

1218 H=R! (12, 1):A1(L
L D=RY(12, 1R
{12, 1)=H

1228 NEAT JINEXT I

1738 BEEP :BEEP :PRI
NT :PRINT B¥(K)

1248 FOR I=8 TO ¥

1258 PRINT *ND.";:PR
INT USING"#%":1
+;

1268 PRINT USING"¥4¥
LISV Ha

1278 PRINT USING™HH¥
IALE IR 78

1288 PRINT USING"H#
3 50HBR (R
8 13-Ci{K,8))/T
WK D

1299 HEXT |

1308 5070 228



6-2 Tabulation Program g™«

Horizontal and vertical totalization forms the basis of all account books. This
program, which turns a feature of the FX-750P to good account, uses a program
card and data card. Just by changing data cards, the total for each card can be
performed. Data cards also permit monthly addition of new data. Therefore,
this program can be widely used in all fields. Its format can be chosen freely
within the following range: up to 32 lines showing a person’s name, product
name, group name, etc. and up to 12 columns showing the months of the year.

Attention:

® This program uses program cards and data cards. Use them in pairs by insert-
ing a program card in slot O and a data card in slot 1.

® Enter CLEAR &) when executing this program with new data card.

Example:
Mr. A’s sales in January and February are input for each product. The totals are
displayed and then the data for March are added to renew the totals.

Max. 7 characters

Until Dec.
3 columns

A £01 . ’tl".otal is regetwed each
ime new data are
B #02 added.

5 lines < C $03
(rows) D #04
E I#OS

|
Total || 670 ||585 | 620 ||| 1875 |

Permits input Max. 32 lines Permits input of up Add new data here.
ofupto7 to 7-digit numerical
characters. values.
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RUN&D CIFORMAT ZIMPUT ZEHDS
When the program is executed, the above menu is displayed first of all.
1 FORMAT . ... Choose this for format preparation.
2 INPUT ...... Choose this for data input or correction.
3 END ....... Choose this when terminating the program.
Now let us start format preparation according to the example.

1 & FORMAT =
) o4 HEW CARELD
& CHARD MAME 7

The card name is asked. Since the data concern Mr. A, let us input A.

Ad HUMEER 0OF LIMHES (1-3Z2 7

The number of lines is asked. We have to decide on the number of lines to be
used. Any number within the range of 1 to 32 can be chosen freely. In this case,
we need 5 lines.

5 HUMEER 0OF COLUMMECI-1207

The number of columns — i.e., months — is then chosen. In this case, 3 months.
If you choose a 12-month format, it is possible to enter the data from a desired

month.

3 ITEM MAME 157

In the item name column, the names of a person, product, group, district, etc.
are input. In this case, we input # (number).



6-2  Tabulation Program

#01d

ITER HAME 2:7

#0565

CIFORMAT ZIMPUT ZEMDX

Having input the card name, line and column specifications, and the item name,
we have completed the format preparation. Display returns to the menu. Now

data are to be input.

2 & THFUT #
& A*S CHED
& IMFUT ¢1- 337

Data are input for each month. In this case, we begin by inputting data for

January.

1 &) (January is specified.)| 1 1#0 1 w
100 (WSS | z:#ar -'
105 JHO3 ?
Data are then input in sequence.
195&0 IMFUT C1- 327
2.9 ey RT3 ?
110 (muss | 2:4i "
150&] IMPUT ©1- 227

Data for January and February have been input, but specification of the next
month is asked because the format covers March as well.
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P

In this example, data for March are input as an addition. To stop the data input
for the column (i.e., January and February), enter E (END).

Ed FRIHT OUT YeH

Here the display shows whether a printer is used or not. Vertical and horizontal
tabulation automatically performs an internal calculation by pressing E & after
entering data. Therefore, if the main frame is connected to the FA-20 and Y is
pressed, the totals are printed out.

Here we press the N key.

N FECALL ©1- 327

This menu specifies the month for which data calculation results are to be dis-

played.

( Specifies

-1 January.)
(Displays data for
January in order.)

o ]
ot

[ ]
P
un
fa—
i
fcn]
oy
e

(Displays the column
total for January.)

e

b |
i}
—f

e s )
—
B
=i
e}

(Displays the line #
total for January.)

o
e
Y]
=
o
Ty
%

(Displays grand total for | - I P
January and February.) G. TOTAL o

(Returns to CIFORMAT 2IHFUT 3 EHD D

the menu.)

Note:
When the specified months end in the middle of the period covered by the
format, the line total is displayed for the specified months.

When a particular month is specified, data for that month are first displayed,
followed by column total and then line total. Finally, the grand total is dis-
played. The grand total of all data currently stored will be displayed regardless
of the month specified.
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L.
= Addition of Data

Choose 2 on the menu.

CIFORMAT ZIMFUT ZEMD
2 # THFUT #
e <4 RS CHEL
1) IHFUT ©1- 237

The month for which data are to be input is asked.
Specify the month to be added. For example, in the case of a 12-month format,
INPUT (1-12)? is displayed. Just specify the month for which data are to be

added.

In this case, the month is March.

3 1:#81
Input the data for March.

Bow fmvtess  [2:#n:
When inputting is completed. :

Ex FEINT OUT WoH

N EECALL ©1- Z27

Entering of 3-3 &) causes the data and totals to be displayed, indicating the
addition of the data.

Note:

It sometimes happens that after recording the card name and data on a card,
data have to be updated. In such a case, press (2] (INPUT) for data modifica-
tion. When format 1 is selected, DATA CLEAR Y/N is displayed after card
name display. If you want to add data, press the N key. Be careful not to press
the Y key since all data on the card are erased.
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s To Take a Look at Data

Select 2 from the menu.

2

&3 (Check of input data.}
(Check of Mr.

) A’s card.)

E <J (Input is not

performed.)

(Printout is not
performed.)

PRACTICAL LIBRARY

§{FORMAT ZINFUT ZEHD2

# IHFUT #

A*S CARED
IHRUT (1- 227
FRIHT OUT ¥oH
LEEEHLL P1- 37

Specify the desired month by O —0O & . Press

data and total for January only and press

total for January to March.

1 — 1 & when you wish to see

1 — 3 & if you wish to see data and

When all work terminates, select 3 from the menu to indicate the END.

Variables

AC)

C$( )
28 ( )
F( )

G()

E$( )
A0 - D4
DS$

D$

ZgEeER=S0="

Blanks

Data array

Counter
Counter

Counter

Item name
Wait for input
Column total
Line total
Card name

END variable
Number of lines
Number of columns
Data input
Conversion of data
into numerical values

Counter start
Counter end

Wait of menu input
Conversion of menu
into numerical values
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Tabulation Program

Program list

P8
18 CLS :PRINT “(C1F
ORHAT 2INPUT 3E
W%
28 L3=INKEYS:IF 3
=" THEN 28
I8 CLS :H=VALLLY)
48 IF M-8 THEN 18
ELSE IF H>3 THE
H 18
38 IF M=1 THEN 80T
G PROG !
78 IF H=2 THEN 60T
0 PROG 2
86 IF H=3 THEN PRI
HT “w%% END OF
JOB +#%":END
Pl
18 PRINT "x FORMAT
*H
20 IF E$="" THEN P
RINT "{<< HEW C
ARD »3»": G0OTO
78
38 PRINT "{{ ";E$;
CHR$(39):°5 CAR
b
4@ PRINT *DATA CLE
AR YN
38 Z$=INKEVS:IF 2¢
=** THEN 58 ELS
ECLS
68 IF Z§<>"y" THEN
G0OTO PROG B
78 CLEAR :DIM R(32
1113, CHC320#T
86 ng=0:A1=0:A2-0:
A3=8:A4=0:A5-8:
f6=8:A7T=0:A8=8:
fi9=d

98 B8=8:B1=9:82=8:
B3=8:B4=2:B3=8:
B6=8:B7=8: Bg=8:
B9=9

108 CO=0:C1=9:02=0:
L3=8:C4=n:(5=8:
Co=g:(7=0:08=9:
C9=9

118 be=8:D1=n:02=8:
D3=8:D4=9

128 DIM F(I2),6C12)

138 D5$="END"

148 INPUT * CARD NA
HE *:E$

158 PRINT “HUMBER 0
F LINES (1-3D)

155 INPYT P

168 PRINT “MUMBER O
F COLUMNS(1-12)

163 IHPYT U
178 CL5 :FOR I=1 T0
P

188 PRINT *ITEM NAM
ERsIs e s s INPUT
L§h
198 HEXT I
208 G0TO PROG @
P2
18 PRINT ®*« INPUT
*ﬂ
28 PRINT "¢ *iE8
CHR$(39):"S CAR
b
I8 PRINT "INPUT (1
=45 INPUT
DSIN=VALCDS)
48 IF D4="E" THEN
108

58 IF H(1 THEN 38
ELSE iF WX THE
N 38 ELSE N=H-1
b8 FOR I=1 TO P
78 PRINT 13*:%:08¢
I33:LOCATE 1531
HPUT D$:A(I, M=
YALLDE)
88 IF D$="E* THEN
=P
98 NEXT I: GOTO 30
188 PRINT "PRINT DU
TV
118 24=IHKEYS:IF 2%
=" THEH 118
128 CLS :PRINT "REC
ALL 1-"33)%
1 INPUT D#
138 IF D$="E" THEN
G0TO PROG @
148 IF 2%="Y" THEM
PRINT O
158 Y=LENCDS)
168 IF Y{3 THEN 120
ELSE IF W25 TH
EN 128
178 IF ¥=4 THEN 0=2
ELSE IF ¥=3 TH
EM 9=2 ELSE &=t
188 5=YAL(LEFT$(DS$,
233 T=VAL(RIGHT
§(0%, 80 IF THU
THEN 128
199 FOR J=S TO T
288 CLS :PRINT E&;"
00 il
38: GOSUB Sed
ZIBFORI=1T0 P
228 CLS :PRINT C$<I
FERHI [ PR B L
: GOSUB 588
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238 HEXT T:NEXT J

48 FOR JSSTO T

250 6(8)=8

268 FOR 1=1 TO P

278 6(8)=6(B) (1,
-1}

280 NEAT 1

298 6(J)=6(8)

100 CLS :PRINT J3*1
OTAL*36(D5:0=2
ga: §0SUB 568

318 HEXT J

320 A1=8

338 FOR J=1 T0 U

MBFOIR I=1 TOP

358 AL=A1+ACTI-1)

368 NEXT I

378 HEAT J

330 FOR J=1 TO Pif(
83=0

9B FORI=1 10T

409 F(B)=F(B)+R() ]
-1

418 MEXT |

420 CLS :PRINT C$QJ
11U 60
5UB 568

38 HEXT ]

449 CLS :PRINT "6,
TOTAL";A13% 508
UB 568

458 (LS :PRINT OFF

468 5070 PROG B

478 HEXT J

489 CLS :PRINT OFF

498 GOTO PROG @

588 IF Z$="Y" THEM
PRINT :RETURN

518 FOR K=1 T0 D:RE
AT K:RETURN
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6-3 Memo Card
L

Mr. A is a healthy person but he goes to a hospital every day. It’s no wonder
since he is a special salesman for X Medicine. Today, he must make the rounds
of 5 hospitals. This is where the FX-750P with its RAM card comes into play.
Before departing on his rounds, he carefully studies methods of approach by
recalling the previous order list and the previous month’s sales from the RAM

card in which the data is stored.
50 memo can be used with up to 30 characters in each and these electronic

memos can be handily used in a car or at the customer’s site.

Example
N Hospital O Hospital

001

005 25 doz. 005

090 4 doz. 081

101 20 doz. 101
Previous Previous
month’s sales $7,000 month’s sales

5
s
=
Ty
=
T
e
Dy
i
s

RUNG
) IMI

-~
—
]

If

The first message is a query as to whether this is an initial data input or a con-
tinued usage of data. (Be careful when answering this query as all data entered
so far will be cleared if the (Y] key is entered.)

Yl SELECT CH:E-D.5.L.F37
Ao .. Input and addition of data (ADD)

E...... Editing of data (EDIT)

D...... Deletion of data (DELETE)

S...... Searching of data (SEARCH)

L...... Displays data in order of input (LIST)

P...... ON/OFF of printer (PRINT)
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We will select A and enter the data.

A DATA # 1=7
The first data entry is the order list of the N hospital.
N—-001-2D ) DATH # 2=7
N-005-25D=y |[ATH # 3=7
N-009-4D& DATA # 4=7
N—101-20Da |[ATH # 5=7
N-$7,000 DATA # &=7%
Next, enter the data for the O hospital.
0-003-5Dy DATA # T=7
0—%$8,900 GATH # 11=7%

Enter END after all data have been entered.

END = SELECT CH.E.D. 5. L. Fa7

We will now recall the list for the O hospital. Since this is a search operation,
select S.

S SEARECH DATH=Y

Since search is executed with the initial letter of the data, enter O for O hospital.

(0)) SEARCHIMNG. o -




L & & &

&

Next, we edit the data.

Ed

6-3 Memo Card

# c=0-883-50
# T=0-885-360
# S=0-@81=20
# 9=0-181=150
# 18=0-%g, 9060

ELIT #=7

The display is asking what number data to correct. If you are not certain as to
what number it is, check this by pressing L <) and displaying the data list.
Here we will change the item No. of the 6th data to 004.

6

e
P}

- i

N
%,
=N
e

h

If the data is to be corrected, press the & key.

)

UF-TO-DATE=7

The computer is asking for up-to-date data input.

0—004-5D&
We will now delete a data.

D&

SELECT CH-E-[D.5:0L, Fad

DELETE #=7%

The computer is asking what number data to delete. Let’s delete the 8th data.

8

DATA=0-881-20
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Requesting confirmation of deletion.

) OE?

If deletion OK, press the Y key.

Y &) dk WATT ##

The 8th data will be deleted and the 9th data will move up to the 8th position.
All data after the 9th will also move up by one position. However, data cannot
be inserted in between.

(Since data search is executed with the initial letter, the necessary data can be
displayed even if data input has been performed at random.)

Variables

cs " INITIAL (Y/N)

C$ SELECT (A,E,D,S,L,P)
D$( ) Data

DS () Data storage variable

N Number of data

P Data No.

PP Printer control variable

R Data deletion variable

DS () Search data

I FOR ~ NEXT loop variable
Y Y /N discrimination variable
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Program List

.n

PRINT * #*

MEMD CARD #«"

18 INPUT *INITIAL
WM LRIR ©
="N* THEN 38

28 CLERR :N=5@:DIM
DF(NI*3B:PP=8

38 INPUT ®SELECT ¢
B0 5L PI7E
$

48 IF C4="A" THEM
ie8

38 IF D4="E" THEM
iin

58 ir 03="0" THEM
238

78 IF C4="S" THEN
T

5@ IF CH="L" THEN
448

38 5070 38

88 REM ADD

18 P=P+{iIF P(=H T
HEN 138

28 BEEP :PRINT S0
RRY! RO ROOM!*:
P=p-1: GOTO 38

38 PRINT “DATR #*:
p: ":';

40 INPUT Dsc@y:iF
DECBI="END" THE
N P=P-1: 507D 3
4

58 DE(PI=DS(D)

68 G0TO 118

8 RER EDIT

88 INPUT "EDIT #°
H

98 IF 7P THEW BEE
P 5070 138

98 PRINT D$(RD

218 IRPUT "UP-TO-DH
TE=*;D8(R)

228 G0TD 36

238 REM DELETE

248 INPUT "DELETE %
="k

238 Ir EyP THEN BEE
P i GOTO 248

268 PRINT "DAYRA=*;D
$iR

270 INPUT "OK":Y$

238 IF Y$°Y™ THENM

38

290 PRINT © £
HRIT #%%;

388 IF R=N THEN J4u

Ji6 FOR I=R+1 TO P

328 D§CI-1)=D8(D)

338 HERT |

348 P=P-1:CLS

358 G0TO 3@

368 REH SEARCH

378 INPUT "SEARCH D
ATA=":Ds(@)

380 O=LEN(D$(B)):PR
INT ©  SEARCH
ING...":

398 FOR It TO P

408 IF LEFTS(D$(1),
03Cob$(8) THEM
428

418 LS PRINT "#%:
=" 08(1): PRI
NT "SEARCHING..

428 HEZT I:CLS

438 GOTO I8

449 FOR [=1 TD P

430 PRINT “DRTA#":1
e 189

468 REXT 1

6-3 Memo Card

478 50T 38

480 REM PRINTER

438 IF PP=] THEN PP
=#:PRINT OFF :
5078 518

388 IF PP=R THEN PP
=1iPRINT O

318 G0TD 3@
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6-4 Testing the Method of Appeal
and Effectiveness of DM

DM (direct mail) is used widely to promote product sales but the principal con-
cern is the reaction upon receiving the DM. This program decides whether the
new DM, prepared and mailed with a different appeal from the previous DM,
is effective based on the number of orders received. The percentage testing
method (one-sided test), which is one of the statistical methods, is used in this
program. (This is effective only in relation to orders exceeding past percentages).

Example:

Order percentage in the past (Number of orders/number of DMs) = 2.8%
Number of DMs sent this time = 6000
Number of orders received this time =186
Although it appears that DM is effective with an order percentage of 3.1%, how
will this appear with a percentage test?

RUN ) ##DTRECT MAIL##
) BEFORECH YT

Enter the past percentage of orders.

2.8 SHMFLE SIZE=Y
Enter 6000 for the DMs sent this time.
6000 ORDERS EECEIVED=?
Enter the number of orders received this time.
186 FELTAEBILITY o598, 35,9957

Enter either 90%, 95% or 99% for the appeal reliability of the DM.

904 EEFORECSY= 2.8




6-4  Testing the Method of Appeal and Effectiveness of DM
- ]

Test results of the input data at a 90% reliability will be displayed.

N SAMFLE SIZE= @80

&) ORCERS RECEIVED Cxi= 3.1
) FELIABILITY= 94%

) CRITEREION 1.48853%2423

& EFFECTIUE!

From the percentage of reliability of 90%, the computer is judging that the
appeal of the new DM is effective.
Then, how will this appear with a reliability of 95%?

&) HE®T RELIABILITY (W-HaY
Y FELIABILITY €98, 35,5357
96 & BEFORECKI= 2.8

) SHAMFLE SI1ZE= cB@4g

] ORDERS RECEIVED (Xi= 3.1
&) RELIABILITY= 934

& CRITERION 1.488536 125

) IMEFFECTIUVE!

The computer has judged that the appeal is not effective at 95% reliability.

305



CHAPTER 6 PRACTICAL LIBRARY

If we obtain the results in a similar manner with a reliability of 99%, it will be
as follows.
Criterion Z = 1.409 (1.408590425)
Will be effective when reliability is 90% as
Z=1.409>Zoa =1.282.
Will not be effective when reliability is 95% as
Z =1.409 <Zo.os = 1.645.
Will not be effective when reliability is 99% as
Z = 1.409 < Zo.o1 =2.326.
(Zo.1, Zo.05 and Zo.o1 are based on a normal distribution table.)

Variables

Selection of reliability
CC)) Criterion
D Criterion Flag
F Criterion quantity
E$ Change or no change
N Number of DMs sent
P Percentage of order received up to now
PES %
X Orders received this time
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Program List

5 PRINT * Dl
RECT MAIL»s"
18 CLEAR :DIN L(D)
:PE$=CHR$(IT)
28 C(D=1.282:C(D)
=1.645:0(3)=2.3
2
38 INPUT "BEFORE(®
+HPES+ ) pep=ps
]
48 [NPUT "SAMPLE S
IZE=":H: IF (=B
THEN 48
38 INPUT-"ORDERS R
ECEIVED="3%:¥%=X
A
66 PRINT "RELIRBIL
ITY €98,95,99"+
PE$+*)"5 L INPUT
A
78 IF A=90 THEN D=
1t 6070 118
38 IF #=95 THEN D=
2t 6070 118
99 IF A=99 THEM D=
31 5070 1B
168 GOTO o8
118 F=(X-P)/SOR(P*(
1-PyN)
128 PRINT "BEFORE("
iPE$:")=";P*180
138 PRINT "SAMPLE S
[ZE="3N
148 PRINT "DRDERS R
ECEIVED (":PE$:
izt Ee1n8
138 PRINT "RELIRBIL
ITY=";A;PES
160 PRINT "CRITERIO
HU:F

64

Testing the Method of Appeal and Effectiveness of DM

78 IF F(-C(D) THEM
BEEP :PRINT °E
FFECTIVE!®: 607
0 268

188 IF F)C(D) THEN
BEEP :PRINT *EF
FECTIVE!": 50T

2008

198 BEEP :BEEP :PRI
NT “INEFFECTIVE
L]

200 PRINT °MEXT REL
IRBILITY (¥/W)*
LINPUT E$

218 IF E$="Y" THEM
68

228 END
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6-5 Monster Road Game

X

You are on your way home without a worry on your mind when you suddenly
see a monster lurking along the way. You’re in trouble since there is only 1 road
leading home.

However, the monster has weak points, i.e., he has poor vision and will catch
moving objects only. As long as you don’t move, you’re safe.

Follow the advice and work your way safely home.

Good luck!
Characters That Appear
¥ o (You)...... Manipulate the (7] key (slow down) and the (3] key (speed
up) and try to make it home without being caught by the
monster.
& (Monster) ... Appearsand disappears and moves randomly on the screen.
o (Home) .. ... 10 points added each time you reach home safely.
Game Display i & I &
' j
1 ? 1 1
You Monster Home Score
Game Rule
RUN& dokk MOHSTER ROAD ##*

The game starts after the title is displayed.
Head for home while watching the movement of the monster.

o
5. f

(speed-up) B » '

The monster approaches. Slow down by pressing the (D key and watch the
monster closely.

RN
5!

(slow-down) Yooa o




6-5 Monster Road Game

E

There will be no fear of being caught by the monster as long as you are motion-
less but, if the monster becomes aware of your movement, it will charge you
relentlessly. The monster has moved behind you while you were standing
motionless. Speed up and rush for home. Good luck!

'f i’l'i -

)
—
P ]

| I

Just a bit more.

i 0

e,
it

You’ve escaped the monster and made it home.

I,
Py
5
t—1

Your score is displayed and the next game starts.

3 i ] o1

o
150

This time you were unlucky and was caught.

CAUGHT... 1

The score up to now will be displayed with a beep sound and the computer asks
if you wish to try again.
Press the key if you wish to continue and the (N] key if you wish to stop.

SCOFEE 18
COMTIMUE ©4oH2
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CHAPTER 6

[RERR—————

Variables

Program list

PRACTICAL LIBRARY

O OWwW R YN <X

$

Your position
Monster’s position

Score
Speed

Your previous position
Monster’s previous position
Input control

Input

18 CL5 WAIT 58:PR
INT ® #%x AONS
TER ROAD wxa*:Z
=-18

8 L5 sZ=Z+18:100
ATE 28:PRINT CH
R$(231); USING™#
$4°5 75 1BEEP

I8 f=8:B=R:pP=9:¥-@
1Y=INT(RND#1543

)

49 LOCATE A:PRINT
* *1:LOCATE B:P
RINT * %5

58 LOCATE X:PRINT
*y*5:LOCATE ¥:P
RINT CHR$(2323;

68 R=X:B=Y:IF ¥=Y
THEN IF P28 THE
N 260

78 FOR C=8 T0 5:D%
=INKEY$: IF D$=*
" THEM NEXT C

80 IF D§="3" THEN
p=p+1:1F P=4 TH
EN P=3

9 IF D§="1" THEN
P=p-1:1F P=-1 T
HEH P=8
100 ¥=x+P:IF 4319 7
HER 20
118 Y=Y+5SEN(R-Y-. 1)
*5GNCRHD-. 1 )*IN
T(RHD*4+1)
128 IF ¥{1 THEN ¥=1
ELSE IF ¥8 7T
HEN ¥=18
138 G0TO 48
2@ BEEP 1:BEEP :LD
CATE X:PRINT °X
“iBEEP
218 PRINT :PRINT *
CAUGHT... 1"
278 PRINT *  SCOR
£
238 PRINT *  CONTI
HUE (Y/H)"3
248 D$=INKEY$: IF D%
=** THEN 248
258 IF Ds="Y" THEN
18 ELSE EHD
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7-1 NUMERICAL FUNCTIONS

Trigonometric
functions

Inverse
trigonometric
functions

Hyperbolic
functions

Inverse
hyperbolic
functions

Exponential
function

Natural
logarithm

Common
logarithm

Square root
Absolute
value

Sign

Integer

sin

cos

tan

(Nu
expression)

*hereafter X

COS (X)

TAN (X)

ASN (X)
ACS (X)
ATN (X)

HYPSIN (X)

HYPCOS (X)
HYPTAN (X)
HYPASN (X)
HYPACS (X)
HYPATN (X)
EXP (X)

LOG (X)

LGT (X)

SQR (X)

ABS (X)

SGN (X)

INT (X)

5400° < X < 5400° (30w rad,
6000 gra)

-5400° < X < 5400° (30n rad,
6000 gra)

_5400° < X < 5400° G000 g
(excludes the cases when
IXI=(2n-1)x90%)

* n is an integer.

IXI < 1,-90°< ASN (X) < 90°

IXI < 1,0°< ACS (X) < 180

IXI < 10'°°, B

-90° < ATN (X) < 90°

IXi< 230

1X|< 230

IXi'< 10000,

1 <HYPTAN (X) €1

IXI < 5x 10°°

1<X<5x10%

X <1

=227 <X <230

X >0 Accuracy will be £1
at the 8th digit when
1-10°<X<1+10°

X >0 Accuracy will be =1
at the 8th digit when
1-10¢<X<1+10°*

X>0

Provides absolute value of X.

OwhenX =0,
1 when X > 0.
Gaussian function: provides
maximum integer not
exceeding the value of X.

Provides {—1 when X < 0, }




Fraction
Rounding

Sexagesimal
— Decimal

Degree
/minute
/second

Circular m
constant
Random
number

FRAC (X)

ROUND(x,y,[,f] H ! ”>
x,y: X
f:0orl

DEG (d [,m [,s]])
d, m,s: X

PI

RND

Provides fraction of X.
Rounds the value of x at 10Y
position.

f is omitted:) Specifies 10Y

f=0: }position

f=1: Specifies the yth
position of a sig-
nificant number

Sign ommitted: rounds off.

+: rounds up.

—: discards.

Provides decimal-converted
values.

Provides an approximate value
of 7 (3.1415926536)

0 < random number < 1

A 10 digit random number is

generated.

(X) > Numerical expression

* Parentheses cannot be omitted for ROUND and DEG, however, they can be
omitted as to the others when numerical values or variables are used for

(numerical expression).
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7-2

STATISTICS FUNCTIONS

CNT* Number of statistical data processed

SUMY* Sy | Sum of the y data

SUMX* " | =x | Sumof the x data

SUMXY* | S2¥Y | Sum of the x data by y data

SUMX2* s x2 | Sum of the squares of the x data

SUMY2* | Sy? | Sum of the squares of they data

SDX X6, | Sample standard deviation value of the x data M’J’ff—)—
LRA A Linear regression constant term &—LﬂRB_Zyx

LRB B Linear regression coefficient n/nzlexy:l(zx%/y

COR r Correlation coefficient ‘{ﬁn;ify(; i)gf}.{i;y’— G0

cox (0 | 3 | Eumued e patueolx | gox () =Ygt
EOY (x) | 3 |Esumated value (valio ST Y EOY(%.)=LRA+%, LRB

(X) - Numerical expression
* The name of the basic statistics with * sign attached and each value are dis-

played in the sequential order by entering STAT LIST ) .

Press &) or if you wish to stop displaying and press again if you wish to
continue displaying. Enter STAT LLIST &) for printouts.

7-3 CONTROL FUNCTIONS

TAB

TAB (numerical expression)

Prints a specified number of spaces.

USING

USING

Specifies the output format of the PRINT
statement and LPRINT statement.




ASC
CHR$
DMS$
HEX$

INKEY$
LEN

VAL

LEFT$

MID$

RIGHT$

STRS

ASC(X$) '
CHR$(1)
DMSS$(I)
HEXS$(I)

INKEY$
LEN(X$)

VAL(XS$)

LEFT$(X$, D)
MID$(X$, I, J)
RIGHTS$(X$, I)

STRS$(I)

4 CHARACTER FUNCTIONS

Obtains the ASCII code of the first character of
character expression .

Obtains the character corresponding to the ASCII
code through a numerical expression.
0<I<256

Converts a decimal into a sexagesimal. 111 < 10'°°
Obtains the character string of the hexadecimal
converted from a decimal. -32769 <1< 65536
Reads 1 character from the keyboard.

Obtains the number of characters in character
expression. 0 < X$ <79

Converts a character expression to a numerical
value.

Fetches the number of characters specified by a
numerical expression from the left of a character
expression. 0 < 1 <256

Fetches the number of characters specified by
the numerical expression 2 from the position
specified by the numerical expression 1.

Fetches the number of characters specified by a
numerical expression from the right of a charac-
ter expression. 0 < 1< 256

Converts a value of numerical expression
to a character string.

X$ — Character expression

I, J - Numerical expression

7-5 SCIENTIFIC CONSTANTS

Acceleration of free fall | g 9.80665 ms-?
(3 Speed of light (in space) ¢ 299792458 ms”
& | prank’s constant h 6.626176 X 103 Js
Gravitational constant | G 6.672x107!! Nm’'kg™
(B | Elementary charge e 1.6021892% 107 C
(F] Electron mass me 9.109534x 107 ke
BE& | Atomic mass u 1.6605655X 1027 | kg
Avogadro constant Na 6.022045 x 1023 mol”
Boltzmann’s constant k 1.380662x102° | JK*
B | Volume of I kg-mole Vo | 0.02241383 m’mol”
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-6 MANUAL COMMANDS

CONT CONT Reexecutes program stopped with the STOP
Statement or the (™ key.
DELETE DELETE 20 Deletes line 20 only.

DELETE 200 — Deletes line 200 and after.

DELETE — 80 Deletes from the first line to line 80.

DELETE 50 - 100 Deletes from line 50 to line 100.

EDIT EDIT Displays first line of the program and sets to
EDIT mode.

EDIT 50 Displays line 50 and sets to EDIT mode.

LIST LIST Displays program contents in the currently speci-
fied program area.

LIST 20 Displays line 20.

LIST 200 — Displays line 200 and after.

LIST - 80 Displays from the first line to line 80.

LIST 50 — 100 Displays from line 50 to 100.

LIST ALL Displays program contents in all program areas.

LISTV Displays registered variable names and declared
array variable names.

LLIST LLIST Prints program contents in the currently specified
program area.

LLIST 20 Prints line 20.

LLIST 200 — Prints line 200 and after.

LLIST - 80 Prints from the first line to line 80.

LLIST 50 — 100 Prints from line 50 to line 100.

LLIST ALL Prints program contents in all program areas.

LLISTV Prints registered variable names and declared
array variable names.

LOAD LOAD Loads a program from a cassette tape to the
currently specified program area.

LOAD ALL Loads programs to all program areas from a
cassette tape.

LOAD.A Loads a program with ASCII code format to the
currently specified program area.

LOADM Mixes the program in the currently specified
program area with the program read with ASCII
code format.

LOAD “ABC” Performs same function as the above format in

LOAD ALL “CASIO” | relation to the program with a specified file

LOAD “TEST”, A name.

LOAD “TEST” M




Erases programs in the currently specified

NEW NEW
program area.

NEW ALL Erases the programs in all program areas and all
variables.

PASS PASS “ABC” Sets or releases passwords.

PROG PROG 3 Specifies program area to be used as P3.

RUN RUN Starts execution from the first line of the pro-
gram in the currently specified program area.

RUN 1000 Starts execution of program from line 1000.

SAVE SAVE Stores the program in the currently specified
program area on a cassette tape.

SAVE ALL Stores all programs in all program areas on a
cassette tape.

SAVE,A Stores the program in the currently specified
program area on a cassette tape with the ASCII
code format.

SAVE “ABC” Stores a program with its file name on a cassette

SAVE ALL “CASIO” | tape.

SAVE “TEST”,A

SYSTEM SYSTEM Displays the program area status and the number
of remaining bytes for user’s area.

SYSTEM P Displays number of bytes used for a program and
the number of bytes for a program management
area.

SYSTEM V Displays number of bytes used for variables and
also the number of bytes for a variable mange-
ment area.

VERIFY VERIFY Checks save status of programs and data on a

cassette tape.

VERIFY “ABC”

Performs same operation as the above with regard
to the program having a specified file name.
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The commands with a # sign attached can

7-7 PROGRAM COMMANDS also be used as manual commands.

ANGLE* ANGLE 0 Sets angle units in degrees.
ANGLE 1 Sets angle units in radians
ANGLE 2 Sets angle units in grades.
BEEP* BEEP Generates a low buzzer sound.
BEEP 0 Same as BEEP.
BEEP 1 Generates a high buzzer sound.
CHAIN* CHAIN Loads the program that first appears from a
cassette tape, and executes it.
CHAIN “ABC” Loads the program with a specified file name
from a cassette tape, and executes it.
CLS CLS Clears the display and moves the cursor to the
left end of the screen.
CLEAR* CLEAR Clears all variables.
DATA* DATA 1,2,3 Stores data to be read with the READ statement.
DIM* DIM A(3) Declares one-dimensional single-precision numeri-
cal array.
DIM B (2,3) Declares two-dimensional single-precision numeri-
cal array.
DIM C! (4) Declares one-dimensional half-precision numeri-
cal array.
DIM D! (3.4) Declares two dimensional half-precision numeri-
cal array.
DIMGS$(2)% 3 Declares one-dimensional character array and
specifies character length 3.
DIM H$ (4,5)% 6 Declares two-dimensional character array and
specifies character length 6.
END END Terminates execution of a program.
ERASE* ERASE D Cancels the definition of registered variable D
and array variable D.
FOR ~TO FOR1=5T020 Repeatedly changes the control variables between
~ STEP ~ STEP 0.5 ~ the FOR statement and the NEXT statement
from the initial value to the final value with
NEXT NEXTI specified increments.
GET* GET A Reads data stored on a cassette type with the
PUT command into a variable.
GET “TEST” A Reads data with file name ‘“TEST” into variable
A.
GOSUB GOSUB 1000 Jumps to line 1000.
GOSUB PROG 9 Jumps to program area P9 prepared as a sub-
routine.




RETURN

RETURN

Returns to the line immediately after the GOSUB
statement.

GOTO GOTO 150 Unconditional jump to line 150.
GOTO PROG § Unconditional jump to program area P5.
IF conditional | IF X > 10 Executes statements after THEN when a condi-
; tional expression is true. Executes statements
expression THEN 10 after ELSE if it is not true.
THEN ~ ELSE 80
ELSE ~
INPUT INPUT X Displays ? and waits for input for variable X.
INPUT “Message”, | Displays message and waits for input for variable
X X.
INPUT “TEST”; X | Displays message and ? and waits for input for
variable X.
LET LETA=B Assigns the value on the right side of the equal
sign to the variable on the left.
LOCATE LOCATE 5 Specifies cursor position.
ON ~GOSUB | ON X GOSUB 200, | Jumps to subroutine depending upon the value of
300 variable X.
ON ~GOTO ON A GOTO 100, | Unconditional jump depending upon the value of
110 variable A.
PRINT* PRINT X,Y Displays values of X and Y.
PRINT X;Y Displays values of X and Y successively.
LPRINT* LPRINT X,Y Prints values of Xand Y
LPRINT X;Y Prints values of X and Y successively.
PRINT ON* PRINT ON Sets the print mode.
PRINT OFF* | PRINT OFF Releases the print mode.
PUT* PUT A Stores value assigned to variable A on a cassette
tape.
PUT “DATA” A Stores value assigned to variable A with a speci-
fied file name.
READ READ X Reads data stored by a DATA statement into a
specified variable.
REM REM ##x Provides a comment to a program.
RESTORE RESTORE Specifies that the first DATA statement should be

read by the execution of the following READ
statement.

RESTORE 100

Specifies that the DATA statement on line 100
should be read by the execution of the following
READ statement.
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STAT* STAT X,Y,N Inputs statistical data and the number of the
statistical data.
STAT CLEAR Initialization of the registers storing basic statis-
tisc.
STAT LIST Displays basic statistics.
STAT LLIST Prints basic statistics.
STOP STOP Suspends execution of a program.
TRON* TRON Sets the trace mode.
TROFF* TROFF Releases the trace mode.
WAIT WAIT Specifies a pause time during execution of a
PRINT statement.

7-8 ERROR MESSAGES

‘B‘S.error —
(Bad Subscript)

e value of an array variable
subscript is negative or is 256
or over.

Example: DIM A (256)

ange the subscript to a
value within the specified
range. If the subscript is a

variable, check the related

cate.

Ex) The following array varia-

ble declarations by a DIM

statement will cause a DD

error.
DIM A1), A2, 3)
DIM Al(1), Al(2, 3)
DIM A$(1), A$(2, 3)
DIM A$(1)* 20, A$(2, 3) %20

program.
2) The specified numerical value | 2) Change specifications to be
is outside the argument range. within the argument range.
Ex) The LOCATE command
range is outside the
range of 0 < X < 24.
BV error 1) The input and output buffers | 1) Let both operation and pro-
(Buffer oVer- are overflowed. gram be expressed within 79
flow) characters per line.
DA error 1) A READ statement or a GET | 1) Check the relation of the
(read without statement was executed READ statement and the
DAta) although there was no data DATA statement. Create
to read. data in the statements to be
assigned to the variable.
DD error 1) Arrays with the same array 1) Check the variable of the
(Duplicate name but with different sub- line in which the error occur-
Definition) scripts were defined in dupli- red and also check the sub-

scripts of the arrays with the
same name. If different sub-
scripts are found, change one
of the array names and re-
organize the program.




FCerror
(iltegal Function
Call)

1) An attempt was made to exe-

cute one of the following
manual commands in a pro-
gram. The commands are
CONT, PASS, RUN, EDIT
and DELETE.

An attempt was made to exe-
cute a program command
manually. Such program com-
mands are END, LET, REM,
STOP, LOCATE, GOTO,
GOSUB, RETURN, INPUT,
DATA, READ, RESTORE,
FOR ~ NEXT, IF ~ THEN
~ ELESE.

A CONT command was exe-
cuted when successive pro-
gram execution was not
allowed.

1) Delete the incorrect com-
mand from the program and

reorganize the program.

Execute the command with
a line number attached in a
program.

Press the [BRK} key and re-
execute the program from
the beginning. If you know
what line the program execu-
tion is stopped, re-execute
from the next line by enter-
ing RUN line number & .

FO error
(NEXT without
FOr)

There is no FOR statement
corresponding to NEXT.

Check the nesting structure.

GS error
(RETURN with-

out GoSub)

'

There is a RETURN state-
ment not corresponding to
a GOSUB statement.

Check the nesting structure
specified by the GOSUB
statement. Separate the main
routine from subroutine.

MA error
(MAthematical
error)

An arithmetic operation or a
numerical function operation
is undetermined or impossi-
ble.

Ex) Division by 0.

Check the numerical expres-
sion on the line where the
error occurred. Also check
the value of the related
variable.

NO error
(Nesting Over-
flow)

~—

Nesting levels exceeded the
specified range.
Ex) GOSUB/RETURN
Max. 12 levels
FOR ~ NEXT
Max. 6 levels

Check the nesting structure
and reduce the nesting level
to within the permissible
range.




NR error 1) 1/O devices are not correctly 1) Check whether the periph-
(device Not connected. eral devices are correctly
Ready) Ex) A printer is not con- connected. Also check
nected. whether FA-20 is sufficient-
ly charged and that paper is
not jammed in the printer.
OM error 1) RAM card capacity was insuf- | 1) Erase unnecessary programs.
(Out of Memory) ficient. Expand memory capacity
Ex) An array declaration was with the RAM card. Use the
made causing deficient SYSTEM command to check
memory. number of remaining bytes.
OV error 1) Operation results or the numer-| 1) Check the numerical expres-
(OVerflow error) ical input value exceeds the sion on the line in which the
range of Ix| < 10'°°. error occurred. Insert a
PRINT statement in the pro-
gram and check the value of
the variable.
PR error 1) Attempted to execute a com- | 1) Release the locked condi-

mand that cannot be used in tion by re-entering the pass-

word and execute the pro-

(PRotected error)
a program having a password.
Such commands are DELETE,
LIST, LLIST, NEW and
EDIT.

2) A different password was 2
entered.

3) An attempt was made to load | 3

gram.

~—

Input the correct password.

—

Release the FX-750P pass-

a program whose password is word before loading. In this

different from the FX-750P case, the newly loaded pass-

password. word becomes the FX-750P
password.
RW error 1) A parity error occurred when | 1) Store the program again with

(Read Write
error)

executing a LOAD or
VERIFY command.

the SAVE command.

SN error
(SyNtax error)

There is an error in the com-

mand format.

~—

Use the EDIT command to
correct the line in which the

error occurred.

2) When a fracion is used for 2) Correct the line number.
a line number.
3) When an array of over 2 3) Correct the declared array to

dimensions was declared. within 2 dimensions.
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SO error
(Stack Over
error)

1) The numerical value stack

exceeded 8 levels.

The operator stack ex-
ceeded 20 levels.

The character stack exceeded
10 levels.

1), 2) Simplify or divide the

~

numerical expression so the
stack will come within the
specified range.

Simplify or divide the
character expression so the
stack will come within the
specified number of levels.

ST error
(STring error)

~

Attempted to assign a charac-
ter string, exceeding the per-
missible character variable
length, to a character variable.
The permissible character
variable lengths are as follows.
Fixed character variable:
Max. 7 characters
Registered character variable:
Max. 16 characters
Character array variable:
Max. 79 characters.

~—

Change to a variable with a
greater character length.
Shorten the character length
of the character string to be
assigned to the variable.

Be careful when concatenat-
ing character strings.

TM error
(Type Mismatch)

~—

The variables on the left and
right side of an assignment
statement are different types.

The argument types do not
match during an assignment.

~—

~—

Unify the left and right sides
of the assignment statement
in terms of numerical varia-
bles or character variables.
Assign a numerical value to a
numerical variable and a
character string to a charac-
ter variable.

UL error
(Undefined Line
number)

The line number specified by
an IF ~ THEN, GOTO or
GOSUB statement does not
exist.

There is no program in the
program area specified by a
GOTO statement or a GOSUB
statement.

-’

~

Create a line number to
which the jump is to be
made or change the specified
line number to which the
jump is to be made.

Create a program area for
the branching destination or
change the branching des-
tination.
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UV error

Declare the array by a DIM

1) An array variable was used 1)
(Undefined without a declaration by a statement at the beginning
Variable) DIM statement. of a program.
VA error 1) Attempted to register more 1) A total of up to 40 regis-

(VAriable error)

than 41 variables.

tered variables and array
variables can be used. Check
the variable names by LIST
V, and delete unnecessary
variable names by CLEAR
or ERASE.




CHARACTER CODE TABLE

7-9
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10

Hexa
deci-
mal

(o)

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

* The characters in parenthesis are control codes and will not be displayed.
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7-10 LIST OF RESERVED WORDS

The words shown below are called reserved words used to express commands or
functions. The words with the symbol * cannot be used as registered variables.

&H ERASE LRA SIN

ABS EXP LRB SQR
ACS FOR MID$ STAT
ANGLE FRAC NEW STEP
ASC GET NEXT STOP
ASN GOSUB OFF STR$
ATN GOTO ON* SUMX
BEEP HEX$ PASS SUMX 2
CHAIN HYP PI* SUMX Y
CHR$ IF* PRINT SUMY
CLEAR INKEY $ PROG SUMY 2
CLS INPUT PUT SYSTEM
CNT INT READ SYSTEM P
CONT LEFTS$ RESTORE SYSTEM V
COR LEN RETURN TAB

COS LET RIGHT $ TAN
DATA LGT RND THEN
DEG LIST ROUND TO*
DELETE LIST V RUN TROFF
DMS$ LLIST SAVE TRON
EDIT LLIST V SDX USING
ELSE LOAD SDXN VAL

END LOCATE SDY VERIFY
EOX LOG SDYN WAIT
EOY LPRINT SGN
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7-11 LIST OF FLOWCHART SYMBOLS

Indicates all types of processing func-

Process I
tions.
Makes a judgement for program
Judgement execution to be branched.
Document Indicates printing out on paper.
. Indicates start, end and stop of
Terminal

processing.

Manual input

Indicates inputs from the keyboard.

Preparation

Preparations for setting initial value,
etc.

Magnetic tape

Indicates external memory devices
such as a tape recorder.

OleUIL|0M|0

Display

Indicates displaying of messages and

data on the display.
Predefined Indicates predefined processes such
process as subroutines.
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Indicates a general input/output for

Input/output which the I/O media is not especially
specified.
Indicates an exit to another place or
Connector an entrance from another place of
the flowchart.
. Connects the symbols mentioned
—— Flow line

above.




SPECIFICATIONS

Type:
FX-750P

Fundamental calculation functions:
Negative numbers, exponentials, parenthetical addition/subtraction/multipli-
cation/division (with priority sequence judgement function — true algebraic

logic).

Built-in functions:
Trigonometric and inverse trigonometric functions (angle units in degrees,
radians and grades), hyperbolic and inverse hyperbolic functions, logarithmic
and exponential functions, square roots, powers, integers, fractions, absolute
values, signs, conversion from decimals to sexagesimals, conversion from
decimals to hexadecimals, rounding, 7 and random numbers.

Statistical calculation functions:

Standard deviation = number of data, sum, sum of squares, standard deviation
(2 types)

Linear regression = Number of data, sum of x, sum of y, sum of x2, sum of
2, sum of products, standard deviation of x (2 types), standard deviation
of y (2 types), constant term, regression coefficient, correlation coeffi-
cient, estimated value of x, and estimated value of y.

Commands:
CONT, DELETE, EDIT, LIST, LLIST, LOAD, NEW, PASS, PROG, RUN,
SAVE, SYSTEM, VERIFY, ANGLE, BEEP, CHAIN, CLEAR, CLS, DIM,
END, ERASE, FOR ~ TO ~ STEP, NEXT, GET, GOSUB, RETURN, GOTO,
IF ~ THEN ~ ELSE, INPUT, LET, LOCATE, ON ~ GOSUB, ON ~ GOTO,
PRINT, LPRINT, PRINT ON, PRINT OFF, PUT, READ, RESTORE,
DATA, REM, STAT, STAT CLEAR, STAT LIST, STAT LLIST, STOP,

TRON, TROFF, WAIT

Character functions:
ASC, CHRS$, VAL, STRS, DMS$, HEXS$, LEFTS$, RIGHTS, MID$, LEN,

INKEY$
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Display functions:
TAB, USING

Calculation range:
+1 x 1072 ~ £9.999999999 x 107°°. Internal operation uses 12-digit mantissa.

Program language:
BASIC

RAM capacity:
In case a 4K byte RAM card is inserted.
User area: 2,800 bytes
System area: 1,088 bytes
Fixed variable area: 208 bytes

ROM capacity:
About 27K bytes

Number of program area:
Maximum 10 (PO — P9)

Number of stacks:
Subroutines: 12 levels
FOR ~ NEXT loop: 6 levels
Numerical values: 8 levels
Operators: 20 levels

Display:
Displays with 10-digit mantissa (minus sign not included) or 10-digit mantissa
+ 2-digit exponent. Also displays WAIT, DEG, RAD, GRA, TRON, PRTON
and STOP symbols.

Display elements:
24-digit, dot matrix liquid crystal display.
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Main component:
C-MOS-VLSI, etc.

Power supply:
Main frame ... 2 lithium batteries (CR2032)
RAM card ... 1 lithium battery (CR2016)

Power consumption:
Main frame . . . 0.03W

Battery life:
Main frame . . . approx. 120 hours
With FA-20 connected . . . approx. 60 hours
RAM card battery (when stored separately from the main frame)
RC-2 ... approx. 2 years
RC-4 ... approx. 1 year

Auto power-off:
Approximately 6 minutes after last operation

Ambient temperature range:
0°C to 40°C (32°F to 104°F)

Dimensions and weight:
Main frame — 16mmH x 186mmW x 82mmD, 226g (including batteries)
(%’H x 7%°W x 3%”D, 80z)
RAM card — 3.8mmH x 60mmW x 50mmD, 26g (including a battery)
(%42"H x 2%°W x 2”D, 0.90z)
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INDEX

—

A

&H

ABS

ACS

ANGLE
Array variable
ASC

ASCII code
ASN
Assignment
ATN

Auto Power Off

B
BEEP

C

Calculation Methods
Calculation Priority Sequence
CHAIN

CHARACTER CODE TABLE
Character Functions
Character variables
Checking the Input Program
Checking the printing
CHRS

CLEAR

CLS

CNT

Comments

Common system area
Conditional expression
CONT

Contrast Adjustment
Control variable name

COR

Correcting the Program
COS

279

268
111, 264
112, 220
75

166, 251
251
111, 264
44,73
111, 264
23

200, 221

39

38

222

325

53

71

81

87

143, 251
137,223
171, 224
131,273
176, 245
13,14
101, 233
205, 247
25

228
132,277
81

109, 263

Cursor

D

DATA

Data Storing and Loading
Debugging

DEG(degree)

DELETE

DIM

Direct Mode

DMS$

Double quotation mark

E

EDIT

Editing Keys

END

Enter key

EOX

EOY

ERASE

ERROR MESSAGES

Error Messages after Inserting
or Removing of a RAM Card

EXP

F

Fixed Variables

Fixed variable area

FOR ~ TO ~ STEP/NEXT
FRAC

Function Mode

G

GET
GOSUB
GOTO
GRADE

25

243

35

88

24, 220
207
139, 225
26

254

40, 83

208

28

191, 227
30,45
132, 277
132,278
227

320

21
267

71

13

147, 228
269

28

230
187, 231
99, 232
24,220



H

Half-precision

HEXS$

HYPASN, HYPACS, HYPATN
HYPSIN, HYPCOS, HYPTAN

I

IF ~ THEN ~ ELSE
INKEY$

INPUT

INT

L

LEFT$

LEN

LET

LGT

LIST, LLIST
LOAD(ALL)
LOCATE
LOG

Loop
LPRINT
LRA, LRB

M

~Memory Map
Message
MID$

Modification of Inputs (Correction,
deletion, insertion)

N

Nesting
NEW(ALL)
Null

Number of Bytes Depending on
RAM Card Combination

78
255
266
265

101, 233
164, 259
96, 234
198, 268

177, 256
259
117, 235
267
209
210
236
192, 267
229
239
130, 276

13
96
178, 258

43

229, 231
213
213

14

Number of Input/Output Digits
and calculation digits

Numerical Functions
Numerical variables

0

ON ~ GOSUB

ON ~ GOTO
One-Dimensional array
Option

P

PASS

PI

PRINT

PRINT ON, PRINT OFF
PROG

Program management area
Program Storing/Loading
PUT

R

RADIAN

RAM Card
Removing the RAM Card
Replacing the RAM Card Battery
Setting the RAM Card
in the Computer

Random numbers
READ

Registered Variables
Relational Operater
REM

RESERVED WORDS
RESTORE

RETURN

Return key

RIGHTS

INDEX

41
46,47
717

237
238
140

31

214
272
239
241
215
12,18
33
242

24,220
4

9

10

7

197, 272
157,243
78

38

176, 245
326

243
187, 231
29,45
179, 257
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INDEX

é

RND
ROUND
RUN

S

SAVE(ALL)
Scientific Constants
SDX, SDY

SDXN, SDYN
Semicolon (;)

“SGN

Shift Mode

SIN
Single-precision
Special Keys
SQR

STAT

STAT CLEAR
Statistics Functions
STAT LIST
STAT LLIST
STOP

STRS
Subroutine
SUMX, SUMY
SUMX2, SUMY2
SUMXY
SYSTEM

System area

T

TAB
TAN
TRON, TROFF

Two-dimensional array

197, 272
144,270
82,215

33, 216
61
124,275
124,275
83,95
269

27

109, 263
78

28

266

246

247

55

217

217

247
162,253
188
122,273
122,274
274
13,218
13,18

260
109, 263
249
140

U

User area
USING

v

Variables

Variable management area
VAL

VERIFY

w
WAIT

12,18
113, 261

74
12,18
160, 252
219

200, 250









