


WARNING: THIS EQUIPMENT HAS BEEN CERTIFIED TO COMPLY WITH THE
LIMITS FOR A CLASS B COMPUTING DEVICE, PURSUANT TO SUBPART .J OF
PART 16 OF FCC RULES. ONLY PERIPHERALS {COMPUTER INPUT/OUTPUT
DEVICES, TERMINALS, PRINTERS, ETC.) CERTIFIED TO COMPLY WITH THE
CLASS B LIMITS MAY BE ATTACHED TO THIS COMPUTER. OPERATION WITH
NON-CERTIFIED PERIPHERALS IS LIKELY TO RESULT IN INTERFERENCE

TO RADIO AND TV RECEPTION.
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This equipment generates and uses radio frequency energy and if not installed and used
properly, that is, in strict accordance with the manufscturer’s instructions, may cause
interference to radio and television reception. It has been type tested and found to
comply with the limits for a Cless B computing device in accordance with the specifica-
tions in Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable
protection against such interference in a residential installation. However, there is no
guarantee that interference will not occur in a particular installation. [f this equipment
does cause interference to radio or television reception which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the inter-
ference by one or more of the following measures:

Reorient the receiving antenna,

Relocate the computer with respect to the receiver.

Move the computer away from the receiver.

Plug the computer into a different outlet so that computer and receiver are on

difterent branch circuits.
If necessary, the user should consult the dealer or an experienced radio/television
technician for additional suggestions. The user may find the following booktet prepared
by the Federal Communications Commission helpful:
“Haw to Identify and Resolve Radio-TV Interference Problems”.
This booklet is available from the U.5. Government Printing Otfice, Washington, D.C,,
20402,
Stock No. 004-000-00345-4
BILLING CODE 6712-01-M
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A shielded |/F cable is required to insure compliance with FCC regulation for Class B

computing equipments.

FOR YOUR RECORDS....

For your sssistance in reporting this electronic catculator in case of
loss or theft, please record beiow the model number and serial number
which are focated on the bottom of the unit.

Please retain this information.

Model Numiber Serial Number

Date of Purchase Place of Purchae
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COLOR PRINTOUTS

* ANALYSIS GRAPH FOR PROFIT AND LOSS CALCULATION
{Refer to page 273)

XB.E.P.A. GraPhx

BGM-GAS
1984/9/711 Present time
Stuff Cost
Sales 31.8
Amount
100
Cost
of Sales
84.7 Proc. Cost
39.5
Manuf Cost
13.8
19 Cost
Profit | o8 10,2
15.3 Prot T

Non-oPerat ing P/L 2.5







Welcome to the World of Portable Computing!

® Few industries in the world today can match the rapid technological growth
recorded in personal computing. Only a short time ago computers filled huge
rooms, required Ph.D.'s to program them, and cost thousands of dollars. Now
they fit in the palm of the hand, are easy to program, and cost so littie that nearly
everyone can afford them,

SHARP’s PC-2500, the newest and most advanced portable computer, brings you
the latest state-of-the-art computing features in a book-sized unit.

The PC-2500 is your first step into the exciting new world of portable computing.
It requires no prior computer experience because of its easy-to-use, built-in business
software. Ease of operation is ensured by a full-sized keyboard, a built-in printer,
and a large LCD panel. In this way, the PC-2500 combines the convenience of
pocket computers with the advanced functions of desk-top computers.

® Business software for the PC-2500
The PC-2500's built-in business software is a valuable aid for those unfamiliar
with computer programming.

@ Four-color plotter printer
The built-in, four-color, plotter printer produces easily readable text and eye-
pleasing tables and graphs on 114 mm wide roll paper.

¢ Large liquid crystal display
The large capacity LCD displays 4 lines each 24 characters long or graphs 150
dots wide and 32 dots high. All inputs can be checked for accuracy prior to
program execution or printing.

& RAM cards for storage
Inserting an optional 8 KB or 16 KB RAM card into the expansion slot of the
PC-25600 expands the standard 5 KB built-in RAM to 21 KB, The RAM cards
have built-in batteries to retain programs and data even when detached from the
PC-2500,

® Easy-to-use keyboard
The PC-2500 typewriter-style keyboard and independent 10-key numeric pad
allow quick, precise, and convenient data input.

® Function keys
When using the PC-2500's business software, the function keys allow you to
interrupt input to do a different job.

® Interfaces for peripheral devices
The PC-2500 is equipped with a cassette tape recorder interface for external
storage and a serial interface for data communication.
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How to Use This Menual

CHAPTER 1

HOW TO USE THIS MANUAL

This manual is designed to introduce you to the capabilities and features of your
PC-2500 and serve as a valuable reference tool. Whether you are a “first-time user”
or an “old hand” with computers, you should acquaint yourself with the PC-2500
by reading and working through chapters 2 and 3.

The first-time user with no knowledge of BASIC programming can nevertheless
take advantage of the outstanding features of this new SHARP computer to quickly
make such things as GRAPHS, TABLES and TELEPHONE LISTS without knowing
BASIC programming.

If you are familiar with BASIC programming and wish to incorporate the
computer into your business operations right away, skip to the BUSINESS SOFT-
WA RE section at the end of the manual.

If you wish to tearn BASIC or make your own programs, read chapters 4 through
6.
* Chapter 2 describes the physical features of the PC-2500.
Chapter 3 demonstrates its_ use as a scientific calculator.
Chapter 4 defines some terms and concepts essential for BASIC programming and
explains how these concepts apply specifically to the PC-2500.
* Chapter 5 introduces you to the PC-2500's BASIC programming, showing you
how to enter, correct, and run programs.
* Chapter 6 describes some shortcuts that make your new computer easier and

more enjoyable to use.

*

Experienced BASIC programmers should read Chapter 9 to learn how BASIC
is implemented on the PC-2500. Since every BASIC dialect is somewhat different,
read through this material at least once before programming.

Chapter 9 is a reference section listing all the verbs, commands, and functions of
BASIC in convenient alphabetical order.

If you have never programmed BASIC before, we suggest that you first buy a
separate book on BASIC programming or attend a BASIC class. This manual is not
intended to teach you programming.

The remainder of the manual consists of:

* Chapter 7 — Basic information on the built-in Printer and Cassette Interface.

* Chapter 8 — Use of the optional CE-201M/202M RAM Card,

* Chapter 10 — A troubleshooting guide to help you solve some operating and
programming problems.

* Chapter 11 — Care and maintenance of your new computer.

Detailed appendices at the end of the manual provide you with useful charts and
describe special uses of the PC-2500.






Power Supply

The following also indicate low battery voitage:

@ When the display, seen from the front, becomes faint and hard to read even
though the display adjustment knob (Contrast control on the right side of the
PC-2500) is turned to its darkest setting.

(@ When ERROR 8 is displayed while the buiit-in printer is used in the BASIC
mode. (However, ERROR 8 is also dispiayed when an abnormal condition
occurs at the printer, tape recorder 1/0, or serial 1/0.)

@ When “low battery” is displayed while tables are printed or graphs are created
by a business software program.

After Charging
After charging, turn on the power switch and check that the following is displayed.

{Menu screen to select Business Software or BASIC)

? 1. BUSINESS SOFTWARE
2. TELEPHONE BOOK
3. BASIC

If the above is not displayed, see page 10 and press the reset switch on the bottom
of the PC-2500.

Notes on Charging

® Charge the built-in rechargeable batteries immediately after purchasing the
PC-2500 or after long periods of leaving it unused, because the voltage of the bat-
teries will be low due to self-discharge.

® When charging the batteries for the first time or after a long period of storage, the
stated operating time may not be obtained even after a full charge, The operating
time will return to normal after several charge and discharge cycles,

® Even if not used for a while, the rechargeable batteries can be used for long
periods if they are charged at least once or twice every 3 months.

® Avoid charging for 24 hours or more since the performance of the batteries may
deteriorate.

® Charge only when the ambient temperature is within 0°C to 40°C. Charging at
other temperatures may deteriorate the performance of the batteries,

® The built-in rechargeable batteries have reached the end of their service life when
the operating time is reduced by half even after several proper charge and dis-
charge cycles.

Notes on Using the AC Adapter

® Use only AC adapter, model EA-150. The EA-150 can only be used to charge
the rechargeable batteries built into the PC-25600. The batteries may burst if a
charger other than the EA-150 is used or if the EA-150 is used to charge other

types of batteries,

1



Power Supply

If an Abnormal Condition Occurs

An abnormal condition may occur, where all the keys and switches { including the
key and power switch) become inoperative, when the PC-2500 is subjecteq to
strong external noise or shock during use.

If this occurs, turn on the power switch and perform either of the following,

@ To praserve the stored program and data
Press the reset switch while holding down the space bar {long key at the bottom
of the keyboard with nothing written on it).
If the abnormal condition occurs again, perform ({2) and enter the program
again.

Note: The program and data are not retained if the reset switch is pressed while 5

key other than the space bar is held down or while the space bar is helg
down with another key.

Press the reset switch with a
pointed ohject such as a ball-
point pen, Do not us a
mechanical pencil {(zsince the
iead may break) or a sharp
tipped oblect such a5 a neadle,

ALL RESET Switch

(@ To completely ciear the program and data
Press the reset switch only. The program and data are completely cleared.

Note: If a RAM card is mounted, the programs and data in the RAM card and the

PC-2500 will be cleared. The programs and data can be retained by pressing
the reset switch as described in (1).

™
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Contrast Contral

Turn the control in the direction of the
arrow for a darker display, and turn it in
the opposite direction for lighter display.
Adjust so that the display is sasy to see.

13
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introduction to the PC-2500

CHAPTER 2

INTRODUCTION TO THE PC-
 Doscripton of Keys
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off[_[TT]Jon Power Switch:
This switch is used to turn on and off the PC-2500.
The following is displayed after the power switch is turned on:

(Menu screen to select Business Software or BASIC)
}1. BUSINESS SOFTWARE

2. TELEPHONE BOOK
3. BASIC

This display has the following meaning:

® Press the (33 key to run the Business Software.

® Press the (23 key to recall the “telephone book.”

® Press the (3] key to use the BASIC language. {Changes to the BASIC
mode.)

If the (ENTER] key is pressed instead of the [0, (Z1, or (30 key,the
function indicated by the ) mark is executed.

The ) mark can be moved up or down by using the 1 key or the 0
key, respectively.

[(A]~[Z]Alphabet Keys: -

Press these keys to enter letters. These keys are arranged in a typewrite
layout,
Lower case letters are normally entered when these keys are pres@d';
Upper case letters are entered by pressing thess keys while hoiding 4o
the key. be
The entry method of upper case letters and lower case letters €37

14
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Introduction-to the PC-2500

reversed by pressing the key.

Therefore, once you press. the Ead key and the green lamp on the
key lights {CAPS symbol is shown on the display unit), upper case letters
are entered if you press only the alphabet keys and lower case letters are
entered if you press the alphabet keys while holding down the

key.

Space Bar:
Press this bar (key) to enter a space,

(3](g] ~E] Number/Symbofl Keys:

m

Press these keys to enter numbers. (Numbers.can also:be entered
with the numeric keys.) -Press:these keys while holding'down the
key to enter the symbols written at the top of t,hg keys.

Symbol Keys: (5], (2 ), W, &. L. &, @

. Press; these keys to enter the. symbals.written on-the lower half of the
keys. Press these keys while holding down the key to enter
the symbols wrltten at the top of the kevs ' '

SHIFT Key

. Press. an-alphabet key while: iolding down the . {swFr}. key to erter upper
case letters. (Lower case characters-if.in the CAPS mode.} Press a number/
symbol or ‘symbol key while holding down the. (o] key to enter the
symbal written at the top of the key., $;m|larly, press the ) key while

,holdmg down the - kev to execute the fupction (delete) written at

the top of the key. e

Capital {CAPS) Key:
)f the €23 key is pressed once, the green. lamp (CAPS Iamp) on the

-' key Ilghts At the same time, the CAPS symbol appears on the display unit.

I the o9 key is presspd again, the CAPS lamp goes off and the CAPS
'symbol clears.

Usually, lower case letters are entered if the alphabet keys are pressed and
upper case letters are entered |f the alphabet keys are pressed while holding

2 doOwn: theg- |k'°v{ LTI o, R R R

Press the & key and light the CAPS lamp 'to'reverse the entry method
of lower case and upper case letters. ,

Enter Key: '

Press this key to speclfy the end of a program line and write the line to

memory. .
This key is also used to execute programs and- manual calculatxorm.

in the Business Software, this key is used. to enter.data or advance to the

. next step.

[_—Q_—.}"V[:iﬂ Numeric Keys:

“These keys are used to enter numbers and numeric values.

15



Introduction to the PC-2500

¥ ¥ M

N

REMOTE

Decimal Point Key: .
Press this key to enter the decimal point.

Minus Key:
Press this key to enter the subtraction operator or minus sign,

Plus Key:
Press this key to enter the addition operator or plus sign,

Multiplication Key:
Press this key to enter the multlpllcatlon operator.

Division Key:
Press this key to enter the division operator.

Insert {INS) Key:

Press this key to insert a space (displayed as _ ) at the position indicated
by the cursor. You can- INSert a hew character into thusnspace.

-l
Backspace/Delete Key ‘
Press this key to delete the character to the left of the position indicated by

the cursor.
Press this key while holding down the (swer]. key*to delete the character at

the position indicated bv the cursor, .-

o[ [11]jov Remote SWItd‘l

PRINT

This switch turns the rermote control function on or off and is used to start
and stop the tape recorder ‘when recording programs on tape or loading
programs from tape.

P ® Print Switch:

" Set'this switch to’ “the “P"” posltlon to print equatnons and results of manual
calcu lations.

if-a print-out of e'qua'tiOns and results of manual calculations is not needed,
set this switch to the v position. | |

Paper Feed Key: : : .
Press this key to advance the paper. The paper: contlnues to advance while

this key is held down.,

Definable Key: - - .
This key is used to start programs, recall reserved contents, or enter various

.modes in the BusinessSoftware.

Kay:
This i$ used to clear entries or the display.

‘Itis dlso used to clear errors.

Pressing this key while holding down the BT key clears various statés in
the PC-2500.
See page 306 for its function during execution.of the Business Softwar®

16
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Introduction to the PC.2500

Key:

This key is used to turn on the power after the power has been shut off
by the auto-power off function, This key is also used to temporarily stop
program execution. During execution of the CLOAD or SAVE command,
this key stops execution.

When this key is pressed while holding down the SHIFT key, the menu
screen to select the Business Software or BASIC language will appear on the
display unit.

See page 305 for its function during execution of the Business Software.

Key:

This key is used to switch the modes (RUN, PROgram, or RESERVE)
while in BASIC. The mode switches alternately between the RUN mode
and the PROgram mode each time the key is pressed. If the
key is pressed while holding down the key, the mode switches
alternately between the RUN mode and the RESERVE mode.

See page 306 for its function during execution of the Business Software.

Key:

This key moves the cursor to the right without deleting previously entered
characters,

See page 306 for its function during execution of the Business Software.

Kay:

This key moves the cursor to the left without deleting previously entered
characters,

See page 305 for its function during execution of the Business Software.

Key:
Press this key to display the previous line.
See page 306 for its function during execution of the Business Software.

Key:
Press this key to display the next line, See page 306 for its function
during execution of the Business Software.

Key:

Press this key while holding down the key to enter the pen change
mode. The pen holder moves to the right end.

Now, press the key to rotate the pen holder so that the pen can be
changed.

Again press the key while holding down the key to clear the
pen change mode. The pen moves to the left end.

# See page 305 for its function during execution of the Business Software.

17



Introduction to the PC-2500

Description of Display

(" Busy CAPS DEF RUN  PRO )
>
. J

The PC-2500 has a 150 x 32 programmable, dot-matrix liquid crystal display, This
display shows up to 24 characters per a line and total 4" lires. Each character
occupies a 5 x 7 dot matrix. o TR

For graphic purposes, the entire display may-be ‘Utilized as a 150 x 32 dot matrix,
indiVidual dots within ‘any’ 6f 150 columns' may be eriergized to create graphics,
figures, or special symbols. . ’

1 L

Py g s

‘The display consists of:

> The cursor. This symbol (the underiine) tells you. the location of the
next character to be typed in. As you begir typing, the cursor replaces the
prompt. The cursor is also used to position the computer.over certain
characters when using the INSert:and .DE Lets functions. !

" PC-2500 is in the RUN made. *

PRO  PROgram indicator. This indicator tells you the operational made of the
PC-2500 is in the programming mode. " '
Note: If neither RUN nor PRO indicator.can bé fbund oﬁ the display,

) ] the PC-2500 is in the reserve {RSV) mode.

DEF  Definable Mode Indicatar. This symbq]llght ;jp when ,vdu. pres the B
key. B

CAPS  This symbol can be displayed;or cleared.by pressing the: B key. ,
The entry method of upper case, and lowr case letters when this symbol ¥
- displayed is opposite from when it.is not displayed,

QUSY Symboal indicating that a program is being executed in the BASIC mode.

RUN RUN indicator. This indicator tells you the operational mode of the

For Displays Exceeding 4 Lines S o

The display unit of- the'PG-2500 ‘consists ‘of 4 lines (24 characters per linel. &
inputs or calculated results are displayed from the top line of the display- ! the
characters to be displayed exceed 4 lines, the displayed contents will be moved VP

by 1 line (the first displayed line will move off the top of the screen and disappe’

18



Using the PC-2500 as » Calcutator

CHAPTER 3

USING THE PC-2500 AS A
CALCULATOR

Now that you are familiar with the layout and components of the SHARP PC-2500,
we will begin investigating the exciting capabilities of your new computer.

Because the PC-2500 allows you the full range of calculating functions, plus the
increased power of BASIC programming abilities {useful in more complex calcula:
tions), it is commonly referred to as a ““smart’ calcuiator, That, of course, makes
you a “smart’’ user!

(Charge the built-in rechargeable batteries before using the PC-2500.)

Turn off the power switch and then on. The following will be displayed:

2. TELEPHONE BOOK

} 1. BUSINESS SOFTWARE
3. BASIC

Calculations are usually performed in the BASIC mode. Press the (31 key to enter

the BASIC mode.
The following will be displayed after pressing the (3] key:

[ RUN MODE
)

This indicates the RUN Mode (where calculation and programs can be executed).
The *)" mark is called a prompt and indicates that the PC-2500 is ready for opera-
tion, : '

In order to conserve on battery wear, the PC-2500 automatically powers down when
no keys have been pressed for about 11 minutes, (Note: The PC-2500 will not
AUTO OFF while you are executing a program.)

To restart the computer after an AUTO OFF, press the @ key. Al settings will
be exactly as they were when the AUTO OFF occured,

Some Helpful Hints

Until you get used to your new machine, you are bound to make mistakes while
entering data, Later we will discuss some simple ways to correct these mistakes.
For now, if you get an Error Message, press the red clear ( } key and retype the
entry. If the computer “hangs up’’ —you cannot get it to respond at all—press
the ALL RESET button {See Chapter 2).19



Using the PC-2500 as a Ceiculator

The PROMPT (>>) tells you that the PC-2600 is awaiting input. Asyoy enter dat,
the prompt disappears and the CURSOR (_) moves to the right indieating th
next available location in the display.

The right (= and left (=] arrows move the cursor.

Pressing [EWiem] informs the PC-2500 that you are finished entering data and Signalg
the computer to perform the indicated operations. YOU MUST PRESS

AT THE END OF EACH LINE OF INPUT OR YOUR CALCULATIONS Wi
NOT BE ACTED UPON BY THE COMPUTER.

When performing numeric calculations input appears on the left of the display: the
results appear on the right of the display.

When you want to enter a capital letter or a symbol on the top haif of the key,
press the desired key simultaneously with the [F) key.

Do not use dollar signs or commas when entering calculations into the PC-2500,
These characters have special meaning in the BASIC programming language.

In this manual we use @ to indicate zero, so that you can distinguish between the
number (@) and the letter (O).

To help get you started entering data correctly, we will show each keystroke
necessary to type in the example calculations. When is used we will
represent the desired character in the following keystroke. For example pressing
and [3] will produce the | character. These keystrokes are written =)
.

Be sure to enter Clear after each calculation (unless you are performing serial

calculations). Clear erases the display and resets the error condition. It does not
erase anything stored in the computer’s memory,

Simple Calculations

The PC-2500 performs calculations with ten-digit precision. Turn ON your com
puter and select BASIC. The PC-2500 will be in the RUN mode. Now try thest
simple arithmetic examples,

Input Display
S _.—___-._-_’_‘_L
O @ & 50-+50 “
. 1.
I
D00 @ = E® m 50-+50 .
199
|
190-50 J

20



Using the PC-2500 as a Calculator

@3 mE O @ 190-50
50,
6010

609

The display unit of the PC-2500 consists of 4 lines {24 characters per line). Key
inputs or calculated results are displayed from the top line of the display. If the
characters to be displayed exceed 4 lines, the displayed contents will be moved up
by 1 line (the first displayed line will move off the top of the screen and disappear).

Input Display
3 & =] 6810
604.
30a/5
60.
o1 @ + = @ 300/5
T_ 68,
This shows that you must
ent'er while holding 1912
down the key. 109.
2 & &= O 109,22
149.
2Pl
6.283185307
) @ ®) 6] 4] 2Pl
6.283185307
SQR 64
8.
GO &3 @™ SQR 64
8
4E3
4900,

Recalling Entries

Even after the PC-2500 has displayed the results of your calculation, you can edit
your last entry. To edit, use the left (&) and right (=] arrows.

The left arrow [=) is used to position the cursor after the last character.

21



Uning the PC-2500 gz a Calculator

The right arrow (=] is used to position the cursor ““on top of” the first character.

Remember that the left and right arrows are also used to paosition the cursor along ,
line. The right and left arrows are very helpful in editing {or modifying) entrje
without having to retype the entire expression.

You will become familiar with the use of the right and left arrows in the following
examples. Now, take role of the manager and perform the calculations as we discyss
them.

As the head of personnel in a large marketing division, you are responsible for
planning the annual sales meeting. You expect 300 people to attend the three day
conference. For part of this time, the sales force will meet in small groups. You
believe that groups of six would be a good size. How many groups would this be?

Input Display

309/6 ]
50,

3] @ @ O 8] [entEr]

On second thought you decide that groups containing an odd number of participants
might be more effective. Recall your last entry using the (=) arrow.

Input Display

=] ‘ 390/6_ |

To calculate the new number of groups you must replace the six with an odd
number. Five seems to make more sense than seven. Because you recalled using the
(=] arrow, the cursor is positioned at the end of the display. Use the (=] to mave
the cursor one space to the |eft,

Input Display

- o 1

Notice that after you move the cursor it becomes a flashing block #l. Whenever you

position the cursor “on top of"” an existing character, it will be displayed as the
flashing cursor.

Type in a b to replace the 8. One caution in replacing characters—once you tyPe 2
new character over an existing character, the original is gone forever! You cannot
recall an expression that has been typed over,

22






Using the PC-2500 a5 a Calculator

indicating the location of the next typed input. Type in your zero. Once the entry
is corrected, display your new result.

Input Display

o] 3W/5 l

6d.
On the other hand, suppose that you had entered this calculation:

Input Display

(Cisi

[3) (@1 8 (@) (7D (5] (enveR] 3000/5

609,

The results seem much too large. If you only have 300 people attending the meet.
ing, how could you have 600 “small groups’’? Recall your entry using the =] .

Input Display

=3 Weoe/5 |

The flashing cursor is now positioned over the first character in the display. To
correct this entry eliminate one of the zeros, Using the =] move the cursor to the
first zero (or any zero}. When deleting a character, you position the cursor ‘on top
of’’ the character to be deleted.

Input Display
(=3 3a/5
Now use the DE Lete key to get rid of one of the zeros.
Input Display
—_— — =L -
+ 3M/5 |

Pressing DE Lete causes all the characters to shift one space to the left. It deletes the
character it is “on top of”" and the space the character occupies. The flashing curse!
stays in the same position indicating the next location for input. Since you have 17
other changes to make, complete the calculation.

24



Using tha PC-2500 as a Calcuistor

input Display

300/5
60.

(Note: Pressing the space key, when the cursor is positioned over a character,
replaces the character leaving a blank space. DELete eliminates the character and
the space it occupied.)}

Errors

Recalling your last entry is essential when you get the dreaded ERROR message.
Let us imagine that, unintentionally, you typed this entry into the PC-2500:

input Display

!

LS

) (2] 8] ) 300//5
ERROR 1

Naturally you are surprised when this message appears! ERROR 1 is simply the
computer’s way of saying. ) don’t know what you want me to do here”.

At this time, when the [==] key is pressed, the flashing cursor appears at the loca-
tion where the error occurred.

Input Display

= ' 3d0/15 !

To correct this error use the key.

Input Display

300/5 ]

60. |

If, upon recalling your entry after an ERROR 1, you find that you have omitted a

character, use the INSert sequence to correct it.
When using the PC-2500 as a calculator, the majority of the errors you encounter
will be ERROR 1 (an error in syntax). For a complete listing of error messages, see

APPENDIX A.
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Decorations will be $1225:

Input Display

=00 @ @3 | 1525.|
Finally, you must allocate $2209 for the speaker and entertainment:

Input Display

&0 &8 @@ mm | —-675. ’

Obviously, you will have to change either your plans or your allocation of resources!

Negative Numbers

Since you want the awards dinner to be really special, you decide to stay with the
planned agenda and spend the additional money. However, you wonder what
percentage of the total budget will be used up by this item. First, change the sign of
the remaining sum:

Input Display
] =3 4] ~676. ¥ —1_
675.

Now you add this result to your original presentation budget:
Input Display

8 ©® O &) (& (EnTER) 7425,

Dividing by 45000 gives you the percentage of the total budget this new figure
represents:

Input Display

O @ ) @ @ & (entes) 9.165

Fine, you decide to allocate 16.5% to the awards presentation.
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Compound Calculations and Parentheses

In performing the above calculations, you could have combined several of thess
operations into one step. For instance, you might have typed both these Operation

on one line:
675+6750 /45000

Compound calculations, however, must be entered very carefully:

675+6750/45000 might be interpreted as

675+6750 | , 6750
T 45000 or 875 * 25000

When performing compound calculations, the PC-2600 has specific rules of expres.
sion evaluation and operator priority (see APPENDIX D). Be sure you get the
calculation you want by using parentheses to clarify your expressions:

(675+6750) /45000 or 675+(6750/45000)

To illustrate the difference that the placement of parentheses can make, try these
two examples:

Input Disptay

a
N

53
+ (7

B
2] 9.165
&l
&3

SEEE
i

J
g6 NH

; |
= 675.15

cEEREL
EEEER
EEEEE

:
i

Using Variables in Calculations

The PC-2500 can store up to 26 simple numeric variables under the alphabetic
characters A to Z. If you are unfamiliar with the concept of variables, they are more
fully explained in Chapter 4. You designate variables with an Assignment Stat®
ment:

A=5
B=—2

You can also assign the value of one variable (right} to another variable {left):

C=A+3
D=E

A variable may be used in place of a number in any calculation.

s
Now that you have planned your awards dinner, you need to complete arrangem®"
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for your conference. You wish to allocate the rest of your budget by percentages
also. First you must find out how much money is still available. Assign a variable
{R} to be the amount left from the total:

Input Display

3O @ @ @

= @ [« 23 & R =45000—7425

37575.

As you press the PC-2500 performs the calculation and displays the new
value of R. You can display the current value of any variable by entering the
alphabetic character it is stored under:

Input Display

(’] 37575.

You can then perform calculations using your variable, The value of (R) will not
change until you assign it a new value,

You wish to allocate 680% of the remaining money to room rental:

Input Display
(r] 3 ] =) R*.6@_
22545,

Similarly, you want to allocate 25% of your remaining budget to conduct manage-
ment training seminars:

Input Display

B D & 9393.75

Variabies will retain their assigned vaiues even if the machine is turned OFF or
undergoes an AUTO OFF. Variables are lost only when:
* You assign a new value to the same variable.
* You type in CLEAR {not the clear key).
* You clear the machine using the ALL RESET button.
* The built-in rechargeable batteries are so worn that the variable's contents
cannot be maintained.
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There are certain limitations on the assignment of variables, and certain
gramming procedures which cause them to be changed. See Chapter 4 for 5 discys.
sion of assignment. See Chapter 5 for a discussion of the use of varjapjes in
programming.

Chained Calculations

In addition to combining several operators in one calculation, the PC-2500 also
allows you to perform several calculations one after the other —without having tg
press before moving on. You must separate the equations with commgs
Only the result of the final calculation is displayed. (Remember too, that the
maximum line length accepted by the computer is 8@ characters including (ags) )

You wonder how much money would have been available for rooms if yéu had kept
to your original allocation of 15% for the awards dinner:

Input Display
0D ECmE & @
sl sl sliwsls s s R=.85+45000, R*.60

& & @

Although the computer performs all the calculations in the t;.hai'n,"it displays only
the final result: . > : -

Input ' Display
[R= -85+45000, R*.60 {
22950,
To find the value of R used in fchis calculation, enter R:
[R] ‘ 3821|

Scientific Notation

People who heed to deal with ‘very large and very small numbers often use a special
format called exponential or scientific notation. -In scientific notation a number 1§
broken down into two parts.

The first part consists of a regular decimal number between 1 and 1@. The second
part represents how large or small the number is in powers of 10.
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As you know, the first number to the left of the decimal point in a regular decimal
number shows the number of 1's, the second shows the number of 10’s, the third
the number of 10@'s, and the fourth the number of 100@'s. These are simply
increasing powers of 10:

10°=1, 101=10, 102=100, 10°=1000, etc.

Scientific notation breaks down a decimal number into two parts: one shows what
the numbers are, the second shows how far a number is to the left, or right, of the
decimal point. For example:

1234 becomes 1.234 times 107 {3 places to the right}
654321 becomes 6.54321 times 1@ (5 places to the right)
008125 becomes 1.25 times 10~ {4 places to the left)

Scientific notation is useful for many shortcuts. You can see that it would take a lot
of writing to show 1.0 times 10%” —a 1 and 87 zeros! But, in scientific notation
this number looks like this:

1.8 x10% or 1.0E 87

The PC-2500 uses scientific notation whenever numbers become tco large to display
using decimal notation. This computer uses the capital letter E to mean “times ten
to the”:

1234567890000 is displayed as 1.23456789 E 12
.00GO0REAZ001 is displayedas 1. E —12

Those of you who are unfamiliar with this type of notation should take some time
to put in a few very large and very small numbers to note how they are displayed.

The largest number which the PC-2500 can handle is ten significant digits, with two
digit exponents. In other words the largest number is:

9.099999999 E 99= 99999999393000003000300M00G000
2000¢0000030003000000000000000000
90¢C00000000000000000000000000

andg the smallest number is:

9.999999999 E -99= .0000000000000¢0000000000000000000
000000000000000000000000000000000
000eA0CA0000000000000000000300009
999999999
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Last Answer Feature B

In the case of the serial calculation, you could use the result of the calculation.o,,ly
as the first member of the subsequent calculation formula.
Refer to the following example.

Input Display ‘
3@ 4@ | | 3+4
7.
@ 5 - S R AT T
D 1
35,

Press . then the OO or () key. If you operited these'keys just after
completing the calculation example above, .you should see “35.” in your display,
The numeric data displayed is the result of your last calculation.

- . T P S UUUIY RETOTII 3 IR I e DRV S S T )
The_PC-2500 cap) “remember’’ the last answer (result) obtained through manua
calculation, and recall it on its display withthe 33 or (33 key.

In the case of the serial calculation described above, you could use the resuit of the
previous calculation only as the first membgr of the subsequent calculation formula.
With the last answer feature, however, yGu cén place the result of the previous
calculation. in.any position of the subsequent calculation.

PLEREE TR L

(Example) Use the result (6:26) 6f the opératioh, 50+8, to conipiite 12x5+6.26+

24x3+6.25=:
.'l.HPUt. IR VR TRIE Toooay Disp,lay';--' B LR B
= AR A - (RS | M
50 7) 8 B 59/8 65|
o SR R L T S PR BE Y '

g VR T Lastanswet—”j
= ’;,\;;\3"»;5 L

12 0 5 M ormy 12+5/6.25_ 17
L biast a'nswm recalled

(24 [0 360 I3 (or @1 ) | 12+5/6.25+24+3/6.25.. |
A ST LRSS
Last answer recalled

2112
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a3 . 21.92 .

The last answer is repiaced with the result of
the previous calculation by performing a
‘manual calculation with the key.

As shawn ln this example the li;st answer can be recalled anyttma and anyplace, but
will be replaced with a new last answer resulting from the last calculation,

The last answer is not cleared by the or key operation, .. . - - |

® The last answer cannot be recalled when the computer is not in the RUN mode,
program execution is temporarily halted,-or the Trace mode is selected.
® The last answer will also be réplaced when a'program is executed.
® The fast'answer will be cleared if the power switch is turned off and then on,
: RSV T P S e
Length of Formula RERPRRTRI

The length of a.formula you-can put into. your computer has a certain limitation.
With the PC-2500,-up. té. 79: key strokes can be used to enter a single calculation
formula (excluding the - [Enter) key). |f you attempt the 80th key stroke, the cursor

( W) will start blinking on that character mdlcatmg that the 8@th key entry is not
valid. - S : : e e

BEASCE T LT s

Scientific Calculations . - T T

The PC-2500 is equipped with. the. basic. functions.shown_below.. - Note that the
notation of the.functions..in BASIC may differ: from.conventional. mathematical
notations.

-

o .| Conventional |~ Key

Funf:tlop " | " notation . | operation | Bemarks
Trigonometric sin SIN
functions €os.. . | COS

. S tan _ TAN e

Inverse sin™! ASN
trigonometric cos™! ACS
functions - tan~? ATN . ,
Gommon log LOG logyq % {logarithm based on 10)
logarithm
Natural In LN log, x (logarithm based on e)
logarithm _ _ ) '
Exponential ex EXP e~ 2718281828
function
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; Conventional Key
Function notation operation Remarks
Expanentiation o AB for A®B R
Square root v SQR
Degrees (decimal) - degrees | DMS Angle conversion (Dom
(degrees, minutes, seconds) the @ as in DEG. 5 Instead of g
conversion 0.5)
Degrees (degrees, minutes, DEG
seconds) - degrees (decnmal)
conversion _
- ——
Integer : - | INT In INT (x), obtalns the largest
) integer lgss than or. equal to x.
Absolute I X1 ABS In ABS(x), obtalns the absolute
value of x, ,
Sign : : SGN ' | 'Resultsin 1.whéeh x> @8, —1 when'“
. > | x<@,-and B when x=0 for SGN(x).
Pi x PI | Pi=3141692654
Hexadecimal | Decimal & Converts x to a number in base 19
notation notation for &x.
- Angular unit Command -~ -+ uDescription:
Degree DEGREE Represents a right angle as 90 [°].
Radian RADIAN - ~ Represents a right angle as 7/2 [rad].
Grad GRAD , Represenfs a rlght ‘angle as 108 [g].

These instructions are used to specify angular units in program. For practice, use
these instructions to specify angular units in the following calculatlon examples:

(Example) sin 30° = .
(Operation) DEGREE [ENTER] (Specifies ”degree" for angular unit.)

" SIN30 | v 9.5 |

(Example) tan ,_z_ e -

{Operation) RADIAN (Specifies “radian” for angular unit.)
TAN (PI/4) |
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(Exampte) cos™ (—@.5)=
{Operation) DEGREE {Specifies “degree’’ for angular unit.)

ACS-0.5 | 129.

(Example) logb+in5= _
(Operation) LOG5+ LN5 I . '- 2.398497917 \

{Example) e?'3 =

(Operation) EXP (2+43) @) | =~ 1484131501 |

{Example) '\/43 +6% =
(Operation) SQR (423 + 64 4) | 36.87817783 |

(Example) Convert 30 deg. 3@ min. in sexagenary notation into decimal notation.

(Operation) DEG 30.30 o . s
e e . , , (385 degree)

{Example) Convert 30.755 deg. in decimal notation into sexagenary notation.

. Y SR L P S .
(Operation) DMS 30.755:(E78) ~ « | .- . 30.4518
: o 3 Tt : Co (30 deg. 45 min., 18 sec)

(Example) Convert CF8 to its decimal equivalent.

(Operation) &CF8 [ENTER] : | z : 1 3320. i

Priority in Manual Calculation

You can type..in formulas in the exact order in which they are written, including
parentheses or functions, The order of priority in calculation and treatment of
intermediate results will be taken care of by the computer itself.
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The internal arder of priority in manual calculation is as follows:
1) Recalling variables. '
2) Function (sin, cos, etc.)

3} Power ()

4) Sign (+, -)

5) Multiplication or division ( *, /)

6) Addition or subtraction {+, )

7) - Comparison of magnitude {>, >=, <, <=, <>, =)

8) Logical AND, OR

Notes: #* {f parentheses are used in a formula, the operator given within the
parentheses has the highest priority. :
* Composite functions are operated from rlght 1o Ieft (sm cos™! 0 6)
* Chained power {{3*)2 or 3/ 4/ 2) are operated from right to left.
* For the above items 3) and 4), the iast entry has a higher priority.
(eg) —2/4 — —{29)
o 3A-2—3

Prmtmg for Manual Calculations S

‘The results of manual calculations are usuallv only dlsplayed {on the dlsplay unit},
Setting the print switch to the “P*’ position (print mode) prints your ‘calculation and
its-result. If you do not require a print-out, set the print switch to the ‘. position
{(non-print mode).

e |f an error. occurs during. manual calculations, only thecentered keys will be

printed. No result will be printed. The error will be indicated on the display unit.

e .| f your entry starts with a BASIC command, nothing-will:B€ printed.;
® When the printer is set to draw graphs, it cannot print the results of manual

calculations. Set the print switch to the ‘.’ position. {See page 37 for details.)

Caution

Calculation Error

THé. following types of errors occur in ordinary calculators; ‘pocket computers, and
personal computers,

(1) Errors due to least significant digit processing -

Usually, the maximum number of digits that can be ca!culated in a oomlTJ“ter s
fixéd. For example,” 4+3 resuits in'1.3333333333... In a computer with 2
maximum of 8 digits, the 8 digits are’ mgmﬂcant digits; other least significant digits
are either truncated or rounded, =~

(example) computer with 10 significant digits
10 significant digits
4/3 - '1.333333333_33?

Truncated, rounded
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Therefore, the calculated result differs from the true value by the amount truncated
or rounded. (This difference is the error.)

In this unit, a 12-digit calculated result is obtained. This result is rounded and
specially processed to minimize error in the displayed value.

{example) 4+3x3
@ 4/3+3 = 4, Calculated in succession

@ 43 - 1.333333333]' e e
*3 - 3.999999ggg) el indmandeny

* When calculated in succession, the result of 4+3is obtamed mternally in 12 digits
and is used for calculation and then rounded.
When calculated mdependently, the dlsplaved value (10 digits) |s used for the
calculation.

{2) Errors due to Approximation Calculations

Since functlons are calculated using approximation algonthms the errors- generated
are Iarger than those from regular calculayons .

Although the PC-2500 performs various processes to minimize error in the dlsplayed
result, the errors become large especially near, ‘the singular point or inflection point
of the function and may appear in the dlsplayed result. Further, errors accumulate
when requiring many approximation algorithms.

Example: 60°%=
60" 6 - 4,66559999 'E 10

Although 60°¢ equals 4.6656x 10°, the PC-2500 calculates the power function
{y*} using the following formula. ,

yx = 10x|ogv

In other words, 60 is obtained by calculating 10°* lagto.
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Computers are made up of many tiny memory areas called bytes. Each byte can be
thought of as a single character. For instance, the word byte requires four bytes of
memory because there are four characters in it. To see how many bytes are available
for use, simply type in MEM [ENTER]. The number displayed is the number of bytes
available for writing programs. This téchnique works fine for words, but is very
inefficient when you try to store numbers, For this reason, numbers are stored
in @ coded fashion. Thanks to this coding technique, your computer can store
large numbers in only eight bytes. The largest number than can be stored is
+9.999999999E + 99, ' .

The smallest number is +1.E—99. This gives you quite.a range to choose from,
However, if the result of a calculatson exceeds this range, the computer will.let
you know by dlSplaymg an error message on the screen. For the error message refer
to Appendix'A. To see it nght now type in:"

9 E 999 (enven)

To get the computer working properly again, just press the RW&B;TJthOR do
you go about storing all this information?2, It's ceally very easy. Thecomputer:likes
to-use, names for different pieces.of data. .Let's store the number:556 into the
computer, . Ypu may call this-number by- any: name:that you, wish;: but -for this
exercise, ‘let’s use the letter- R.. .The. statement,: LET,, can:be used to instruct the
computer to assign-a value-to a.variable name but only.in 2-program. statement;
However, the LET -command is.not necessary, so.we:will-not.use it-very often,
Now, type in R=556 and press the [ENtEr]. The computer now .has the valug 556
associated with the letter R. These letters that are used to store information are
called variables. To see the content of the variable R, press the key, the R key
and the key. The computer responds by showing you the value'556 on the
right of your screen. This ability can become very useful when you are writing
programs and formulas.

Next, let’s use the R variable in a simple formula. In this formula, the variable R
stands for:the radius of a;circleiwhose area we want to find. The formula;for-the
area of a circle is: - A=PIL*R2%.: Type.in-R. W +~(7] 2 [Fd Pl (ENTER} ., The
result is 971179.3866:: This technique,of:using vamblas:m “eguations : wnlhbecome
more understandable as we get-into writing programsoi® it v L s

So far, we’ve only discussed numeric variables. What about: storing. alphabetic
characters? Well, the idea is the same, but, so the computer will know the difference
between the two kinds of variables, add a $ to the varlable name. For instance, let’s
stre the word BYTE in the vanable B$. Notice the § after the B? - - e

~

Thls tells the computer that the contents of the Ietter B |s alphabetlc or string data
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To illustrate this, key in B + 3 = + [0 BYTE () +
. The value BYTE is now stored in the variable BS. To make sure of h;,
press the key and type in B + (3] (ENTER]. The screen shows By g
This time the display is on the left side of the screen, instead of the right. '
The maximum number of characters that can be stored in a simple string variable i 7.

Note: The contents of character strings or character variables are displayed from
the left edge of the first line.

Variables handled by the SHARP PC-2500 are divided into the following:

. Fixed numeric variables {A to Z)
_ Nurnerlc { Simple numeric variables (AB, C1, etc.)
Vatiables varlablc?s _ Numgfic array variables
.. . _( Fixed character variables (A$ to Z$)
2:;:::'38 { Simple character variables (BB$, C2, etc.)
Character array variables

Fixed Variables _ .

The first section, fixed variables, is always used by the computer for storing data, It
can be thought ‘of ‘as pre-allocated variable space. In other words, no matter how
much memory your program uses up, you will always have at least 26 variables to
élidose from<to 'store data: in. *This data’ean be one of‘two types: NUMERIC or
STRING{alphabetic charactér). "Fixed ‘mémory locations are eight bytes long and
can be used for only one type of data at a time. To illustrate this, type in the
foliowing example: ' Cre e

. A=123.
As

You get the rifessage:”

~ ERROR 9 | |
This means that you have put:numeric data into the afea of memory called A and
then told the computer to show' you- that:information again as STRING data. This
confuses the computer so it says that:there is an error condition. Press the

key to clear error condition. Now try.the following example: -

5 A$=*ABC’ [ETER)"
A' TS

Again, the computer is .confused and gives the ERROR 9 message. Look at the
Figure shown below to see that the variable name A equals the same area in memory
as the Variable nare’A$, ahd ‘that B equils BS, and so on for all the letters of te
alphabet.
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A=A$=A{1) = AS(1)
B =B$ = A(2) = A$(2)
C=C$=A(3) = A$(3)
D = D$ = A{4) = A$(4)
E=E$=A(5) = A$(5)
F=F$=A(6) = A$(6)
G=G$=A(7) = A${7)
H=H$=A(8) = AS(8)
I =13 = A(9) = A${9)
J =J$ =A(10) = A$(10)
K=K$=A(11) = A$(11)
L=L$=A(12) = A$(12)
M=M$=A(13) = A${(13)
N=N$=A(14) = A$(14)
0=0$=A(15) = AS${15)
P=P$=A(16) = AS(16)
Q=Q$=A(17) = A$(17)
R=R$=A(18) = A$(18)
S =S$ =A(19) = A$(19)
T=T$=A(20) = A$(20)
U=U$=A(21) = AS$(21)
V=V$=A(22) = A$(22)
W=W$=A{23) = A$(23)
X=X$=A(24) = A$(24)
Y=Y$=A(25) = A$(25)
Z=2$=A(26) = A${26)

Simple Variables

Simple variable names are specified by two (or more) alphanumeric characters, such
as AA or B1. Unlike fixed variables, simple variables have no dedicated storage area
in the memory. The area for simple variables is automatically set aside (within the
program and data area) when a simple variable is first used.

Since separate memory areas are defined for simple numeric variables and simple
character variables even if they have the same name, variables such as AB and ABS,
for example, may be used at the same time.

While alphanumeric characters are usable for simple variable names (as for alphabetic
characters, only upper case characters are usable), the first character of a variable
name must always be an alphabetic character. |f more than two characters are used
to define a variable name, anly the first two characters are meaningful.

Note: ® The function or BASIC instruction names for the PC-2500 computer are
not usable for variable names. {e.g.) Pl, IF, TO, ON, SIN, etc,
® Each simple character variable can hold up to 16 characters or symbols.

4
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Array Variables

For some purposes it is useful to deal with numbers as an organized group, such as
a list of scores or a tax table. In BASIC these groups are called arrays, An array cap
be either one-dimensional, like a list, or two-dimensional, like a table.

To define an array, the DIM (short for dimension) statement is used. Arrays Must
always be “declared” (defined) before they are used. (Not like the single-valye
variables we have been using.} The form for the numeric DIMension statement i,

DIM numeric-variable-name {size)
where:

numeric-variable-name is a variable name which conforms to the normal rules o,
numeric variable names perviously discussed.

size is the number of storage locations and must be a number in the range ¢
through 255. Note that when you specify a number for the size, you get one
more location than you specified.

Examples of legal numeric DIMension statements are:

DIM X (5)
DIM AA (24)
DimM Q5 ()

The first statement creates an array X with 6 storage locations. The second state
ment creates an array AA with 25 locations. The third statement creates an array
with one location and is actually rather silly since (for numbers at [east), it is the
same as declaring a single-value numeric variable.

It is important to know that an array-variable X and a variable X are separate and
distinct to the PC-2500. The first X denotes a series of numeric storage locations,
and the second a single and different iocation. '

‘Now that you know how to create arrays, you might be wondering how it is that we
refer to each storage location. Since the.entire group has only one name, the way in
which we refer to a single location (called an “slement”} is to follow the group name
with .a number in parentheses. This number. is-called a “subscript”. Thus, for
example, to store the number 8 into the fifth element of our array X (declared
previously) we would write: :

If the use of 4 is puzzling, remember that the numbering of elements begins at zero
and continues through to the number declared in the DIM statement.

The real power of arrays lies in the ability to use an expression or a variable namé as
a subscript. ' '
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To declare a character array a slightly different form of the DIM statement is used:

DIM character-variable-name (size) * length

where:

character-variable-name is a variable name which conforms to the rules for normal
character variables as discussed previously. -

size is the number of storage locations and must be in the range @ through 255.
Note that when you specify a number, you get one more iocation than you
specified.

#length is optional. 1f used, it specnfles the length of the strings that comprise the

array, Length is a number in_the range 1 to 80. If thls clause i is not used the
strings will have the defauit’ Iength of 16 characters.

Example of legal character array declarations are:

DIM X${4)

DIM NM${10)*10
DIM INS(1)*80 - . o
DIM R$(0)*26 o

The first example creates an_array of five strings each able to store 16 characters.
The second DIM statement declares an array NM with eleven strings of 10 characters
-each, " c< L U T

ST »,...

Explicit defihition of strihg's‘;smai.ler than the default helps to conserve memory
space. The third example declares a two element array of 8@-character strings and
the last example declares asi ngle stﬂ.ng of twenty srx characters

Besldes -the slmple ~arrays we. have just studreduthe PC 2500 atlows "mdamen-
sional” arrays. By analogy, a one-dimeénsional-array is'a list of data arranged in a
single column. . A two-dimensional array_is a. table of data with rows and columns.

The t\n)ofdfrhensiona]I' array is declared by the statement:
DIM nu_meric-VariabIe-narhe (rows, columns)
or | .
DM character-varlable-name (rows, columns) * Iength
where: ' —

- row specn‘les the number of rows in the array. “This must be a number in the
range  through 255. Note that when you specify the number of rows you get
one more row than the specification.

columns speclfles the number of colurnns in the array. “This must be a number in
the range @ through 255. Note that when you specify the number of columns you
get one more column than the speclflcatlon.
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The following diagram illustrates the storage locations that result from the declara.
tion DIM T (2, 3) and the subscripts {(now composed of two numbers) which Pertajn
to each storage location:

column @ column 1 column 2 column 3
row @ T(@, 0) T(@, 1) T(0, 2)
row 1 T(1, 0) T{1,.%) T(1, 2)
row 2 T(2, @) T2, 1) . T(2, 2)

Note: Two-dimensional arrays can rapidly eat up storage space. For example, ap
array with 25 rows and 35 columns uses 875 storage locations!

Arrays are very powerful programming toois

The following table shows the number of bytes used to define each variable and the
number used by each program statement.

Variable Variable name Data

Numeric variable 7 bytes 8 bytes

" Aray véi'iable ‘| Specified number*

String variable 7bytes | Simple variable
{(two-character 16 bytes
" variable)

* For example, if DIM 2$(2, 3)*105' is specafled 12 variables, each capable of
- storing 1@ characters, are reserved. . This requires'7 bytes (varlable name) + 10
bytes {(number of characters) x 12 = 127 bytes. :

Element Line | Statement& | Special (ExTER)
number |  function symbols. | and others
Number of bytes used 3 bytes ' 1 bytes 2 bytes 1o bytes

* Ex. character code 245 to 252

Variables in the Form of A (

While a data area on the computer’s memory is set aside for fixed variables, it may

also be used to define subscripted variables which have the same form as array
variables.

There are 26 fixed variable names avallable Le. A through Z(A$ through Zsj Each
of these names can be subscripted with the numbers 1 through 26, such as A(1)-
A(26) or A${1)~A$(26). This means that variable A{1) may be used in place of
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variable A, A(2) in place of B, A(3) in place of C,'and so forth.

However, if an array named A or A$ has already been defined by the DIM state-
ment, subscripted variables named A cannot be defined. For example, if an array A
is defined by DIM A(5) the locations for A(@) through A(5) are set aside in the
program/data area. So if you specify variable A(2), it does not refer to the fixed
variable B, but refers to the array variable A(2) defined in the program/data area. If
you specify A(9), it will cause an error since A(9) is outside the range of the
dimension specified by the DIM A(5) statement.

On the other hand, if subscripted variables are already defined-in the form:of A{ ),
it is not possible to define arrays A or A$ by using the DIMstatement, unless the
definition for the subscripted variables is cleared with the .CLEAB statement.

* Using subscripts in excess of 26:
If subscripts greater than 26 are used for subscripted variables A( ) when array A
is not defined by a DIM statement, the corresponding locations in the program/
data area are. set aside for.these A{ ) variables. .For instance, if you execute
A (35)=b, locations for variables A{27) to A(35) will be reserved in the. program/
data area. - N

While variables subscnpted in excess of 26 are treated as array variables, they are,

subject to the following special restrictions; . - . . . . e by

(1) Locations for an array with the same name must be contiguous in the program/
data area. Otherwise, an error will oceur.

10 DIM B(2)
20 A(28)=5
30 'BC=12
49 A(30)=9

If this program is executed, the array named “A” is not defined in'two consecu-
tive segments in the program data area, and an error will result at line 4@.

Nl
te

(Program/data area)

-----------------------
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{2) Numeric array variables and character array ‘'varigbles with the same subscrips
cannot be defined at the same time. For example, A(30) and A$(30) cannot pe
defined at the same time, since they use the same location in the program/data
area,

(3) Two dimensional arrays cannot be defined, nor is it possnble to specify the
length of character strings to be held in character array variables. For exampie,
the length of a character string which can be held in the. character array varlable
AS${ ) is limited to seven characters or less.

(4) Variables. subscripted with zero (@).cannot be: deflned it A(Q) or A$(0) is
defined,:an error will result. » : ]

(5) When A({27), or A$(27) and higher is first used, 7 bytes are used for the variable
names and 8 bytes are used for each variable.

Expressions

An expression is some combmatlon of variables, constants and operators which can
be evaluated to a single value. The caleutations which you enteréd in Chapter 3 wers
examples of expressions. Expressions are an intrinsic par of BASIC programs. For
example, an expression might be a formula that computes an answer to some
equation, a test to determine the relationship betweern two quantities, or a means to
format a set of strings. -, . SR S

Numeric Operators
n

The PC-2500 has five numeric operators. These are the anthmetlc operators which
you used when exploring the use of the PC-2500 as a calculator in Chapter 3:

+ Addition

-— Subtraction

* Multiplication.
/ Division

A Exponent

T
el

A numeric expression is constructed ln the same way that you entered compound
calculator operations, Numeric exprssslons can contain any meaningful combina
tion of numeric constants, numeric Vanables and the numeric operators:

(A*B)"2
B(2,3)+B(3,4)+50-C
(A/B}*{C+D)

String expressions are similar to numeric expressions except that there is only on€
string operator —concatenation (+). This is the same symbo! used for plus. When
used with a pair of strings, the + attaches the second string to the end of the first
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string and makes one longer string. You should take care in making more complex
tring concatenations and other string operations because the work space used by
the PC-2600 for string calculations is limited to only 8@ characters, . -

Note: String quantities and numeric quantities cannot be combined in the same

expression ur.mless One uses one of the functions which convert a string value
into a numeric value or vice versa: |

“15" + 10 is illegal
5" 4 u10ﬂ -_iS',N-1510n' not **25"

Relational Expressions

A relati.onal expression compares two &xpressions and determines whether the stated
relationship is true or false. The.relational operators are:

> Greater Than

> = Greater Than or Equal To
=  Equals o
<> NotEqual To . -
<= Less Than or Equal To

< . LessThan.

Pt TeidT

The following are valid relational expressions:

A<B o
c{1,2}>=5 S
D{3}<>8

If A was equal to 10, B equal to 12, C(1, 2) equal to 6; and D(3) equal to 9, all
of these refational expression would be true. - - = . = .

Character strings can also be compared in relational expressions. The two strings are
compared character by character according to ‘theif ASCH 'value starting at the first
character (see Appendix B for ACII values). If one string is shorter than the other, a
@ or NUL will be used for any missing positions. All of the following relational
expressions are true: ) -

“ABCDEF" = “ABCDEF”
“ABCDEF” <> “"ABCDE"
“ABCDEF" > "“ABCDE" N

Relational expressions evaluate to either true or faise. The PC-2500 represents true
by a 1; false is represented by a @. In any logical test an-expression which evaluates
t0 1 or more will be regarded as true while one which evaluates to @ or less will be
Considered false, Good programming practice, however, dictates the use of an
explicit relational expression instead of relying on this coincidence,
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ch use the operators AND, OR, ang

Logical expressions are relational expressions whi . ors A
N?)g‘l' Axh‘l)D and OR are used to connect TWO relational expressions; the valye o4
the combined expression is shown in the following tables:

A AND B Value of A
True False
Value True True False
%f False False False

A OR B Value of A
True False
Value True True True
oBf False True False

{Note: Value of A and B must be @ or 1)

® Decimal numbers can be expressed in the binary notation of 16 bits as follows:

DECIMAL BINARY NOTATION
NOTATION OF 16-BIT

32767 I ARERRERRRERRRR]
3 3000000000000081 1
2 0300000000003 10
1 S000030300000001
@ G000000000002000
-1 1aimnmnnn
-2 1Mmmnninine
-3 1M111111111181
—32768 10000000000030600

The negative (NOT) of a binary number 0300000006000001 is taken as follows:

NOT (A300eAAA000G00 1
(Negative} —» 1111171711111111@

Thus, 1 is inverted to @, and @ to 1 for each bit, which is called “'to take negative
(NOT)". |
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Then, the following will result when 1 and NOT 1 are added together:

0R0OR0000FACARA1 (1)
+) 1111111111111110 (NOT 1)
IERERRREAREERAAES NENTN

Thus, all bits become 1. According to the above number list, the bits become —1 in
decimal notation, that:is 1 + NOT 1 =-1. _ :
The relationship between numerical value X and its negative

(NOT X) is:

X+ NOT X=—1

This results in an equation of NOT X = =X—1

i.e. NOT X=—{X +1)}

From the equatioi the:following are found to result. -

NOTO=-1
NOT -1=0 )
NOT —2=1

[
More than two relational expressions can be combined with these operators. You
should take care to use parentheses to make the intended compdrison clear.

(A<9) AND {B>5)
(C=5) OR (C=6) OR (C=7)

The PC-2500 implements logical operators as “bitwise” logical functions on 16 bit
quantities.... (See note on.relational -expressions. and true.and false}). In normal
oparations this is.not significant hecause. the simple 1-and.@ (true and false} which
result from a relational expresgion. uses only a single bit. . If you apply a logical
operator to a value other than @ or 1, it.works on each bit independently. For
example if A is 17, and B is 22, (A OR B} is 23:

17 in binary notation is 10001

22 in binary notation is 10110 o .
17 OR™2 &b #1 16 A 18%11 (1 1 in either number, otherwise @)

18111 is 23 in decimal. _
If you are a proficient programmer, there are certain applications where this type of
operation can be very useful. Beginning programmers should stick to clear, simple
true or false relational expressions.

Parentheses and Operator Precedence

Priorities which determine the sequence in which operators are evaluated. This can

be quite significant:
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5+2#*3 could be
54+2=7 or 2%3=6
7%3=21 6+5=11

» are given in Appendix D.

rules and to make your program Clearey
¢ of evaluation. The above examme

The exact rules of “’operator precedence

To avoid having to remember all these
always use parentheses to determine the sequenc
is clarified by writing either: -

(5+2)*3 or 5+(2#%3)

RUN Mode

In general, any of the above expressions can be used in-the RUN mode as wel! as in
programming a BASIC statement. In the RUN mode an expression is computed ang

displayed immediately. For example:

Input Display
(5>3) AND {2<6). - : - 1.

The 1 means that the expression is true.

Functions

Functions are special components of the BASIC’ Ianguage ‘which take one value and
transform it into another vaiue, -Fiinctions act like variables whose value is deter-
mined by the value of other variables or expreslons ABS is a function which
produces the dbsolute value of its argument ' g

ABS (-5} is 5
ABS(6) is 6

LOG is:a function which computes the log to the base 19 of it; argurﬁent..

LOG (100) is 2
LOG“@W} S I |

A’ function can be used any place that a variable can be used Many functlons do
not require the use of parentheses:

LOG 100 is the same as LOG (100)

You'must use parentheses for functions which have more than one argument. Usmg
parentheses always makes programs clearer.

See Chapter 8 for a complete list of functions available on the PC-2500.



Programming

CHAPTER 5
PROGRAMMING THE PC-2500

In the previous chapter we examined some of the concepts and terms of the BASIC
programming language. In this chapter you will use‘thése elements to create pro-
grams on the PC-2500. Let us reiterate however, this is hot a manual on how to
program in BASIC. What the chapter will do is familiarize vou wrth the use of
BASIC on your PC-2500. T

Programs [ T

A program. censists of a'set of instructions to the computer' Remember the: PC-
2500 is'only a:machine.. It:will.perform the exact:-operations that\you speclfv You
the programmer, are responsible for issuing the correct instructions. -

BASIC Statements RIS e T

The PC-2500 interprets mstructrons according 1o a predetermmed format Thls
format ls called a statement You always enter BASIC statements in_ the sarne

pattern “Stateménts must start wlth a line number

A@: INPUT A . . - L
20 PRINT As*A . '
38: END

Each line of a program must have a unigue line number—any integer between 1
and ‘65279. Line numbers are the reference for the computer, They ‘téll the
PC-2500 the order in which, to perform the program. - You need not enter lines. in
sequential order 'ial'though' if you are,a. beginning, programmer, it is probably less
oonfusmg for you to do so). The computer always begins execution with the

,,,,,

ascending order , . C oL

When programmmg it is wise to allow mcrements in your line numbering (10 20,
30,... 10, 39, 50 etc). This enables you to insert additional lines if necessary.

I

CAUTION: Do not use the same line numbers, in.different programs you-plan to
mem-‘ . N | e

If you use the same line number, the oldest-line with that .number is deleted when

YOu enter the new line.
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BASIC Verbs

All BASIC statements must contain verbs. Verbs tell the computer what action 4,
perform. A verb is always contained within a program, and as such is not acteg
upon immediately.

Some staternents require or allow an operand:
16: DATA “HELLO”

20: READ B$
306: PRINT B$
49: END

Operands provide information to the computer telling it what data the verb will act
upon. Some verbs require operands, with other verbs they are optional. Certajn
verbs do not-allow operands, {See Chaptér 9 for a complete lastmg of BASIC verbs
and their use on the PC-2500.} S : TR

BASIC Commancdls

Commands are instructions to the computer whiEﬁ,é"r’é entered outside of a program.
Commands instruct the computer to perform some action with your program or
to set modes which affect how your programs are executed.

Unlike verbs, commands have immediate effects—as soon as you co?ribl’e't'e entering

the command (by pressing the [ENTEr] key), the command will’ be executed.
Commands are not preceded by 2 line number:

RUN
NEW
RADIAN

Some verbs may also be used as commands. {See Chapter 9 for a conipiete Ilstlng of
BASIC commands and their use on the PC- 2500)

You wil! remember that when using the PC-2500 as a calculator, it is set in the RUN
mode. e - SNSRI . o

The RUN mode is also used to execute the programs you create.
The PROgram mode is used to enter and edit your programs.

The RESERVE mode enables you to designate and store predefined string variables
and is used in more advanced prograniming {See Chapter 6).
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Beginning to Program on the PC-2500

After all your practice in using the PC-2500 as a calculator you are probably quite at
home with the keyboard. From now on, when we show an entry, we will not show
every keystroke. Remember to use to access characters on the upper half of
the keys and END EVERY LINE BY PRESSING THE KEY.

Now you are ready 1o program!

To enter program statements into the computer, the computer must first be placed

in the PROGRAM mode using the key. The display will appear as in the fol-
lowing illustration.

PROGRAM MODE PRO
>

Enter NEW command.

Input Display

NEW >

The NEW command clears the PC-2600 memory of all existing programs and data.

The prompt appears after you press  Indicating that the computer is awaiting
input,

Example 1 — Entering and Running a Program

Make sure the PC-2500 is in the PRO mode and enter the following program:

Input Display
10 PRINT “HELLO"” ' ‘ 10: PRINT “HELLO”

Notice that when you push the PC-2500 displays your input, automatically
inserting a colon (:) between the line number and the verb. Verify that the state
ment is in the correct format.

Now change the mode to RUN:

Input ~ Display
RUN HELLO

Since this is the only line of the program, the computer will stop executing at this
Point, Press to get out of the program and reenter RUN if you wish to

xecute the program again.
B3
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Example 2 — Editing a Program

Suppose you wanted to change the message that your program was displaying, thy
is, you wanted to edit your program. With a single line progr?m YOu could jyg
retype the entry, but as you develop more complex programs editing becomes a very
important component of your programming. Let's edit the program you have jug
written.

Are you still in the RUN mode? If so switch back to the PROgram mode.

You need to recall your program in order to edit it. Use the Up Arrow (3] to
recall your program. If your program was completely executed, the [F] will reca))
the last line of the program. If there was an error in the program, or if you used the
BREAK { } key to stop execution, the [I1 will recall the line in which the
error or BREAK occurred. To make changes in your program use the (1] to move
up in your program (recall the previous line) and the [3] to move down in your
program ({display the next line}. f heid down, the (1] and the 33 will scrol|
vertically, that is, they will display each line moving up or down in your program,

You will remember that to move the cursor within the program line displayed at the
top line of the display you use the (=) ({right arrow) and [=] (left arrow}. Using
the (=] position the cursor over the first character you wish to change:

Note: Even if several lines of a program are displayed on the display unit, the
cursor can be moved only within the first displayed line. To edit a jower
line, move the line to the.top using the [3]. key and then edit.

Input Display
&2 | 10: PRINT “HELLON
= == &= = 10 PRINT “HELLO”

Notice that the cursor is now in the flashing block form indicating that it is “'on top
of” an existing character. Type in:

Input ' Display

GOODBYE"! 18 PRINT “GOODBYE"!_

Don’t forget to press at the end of the line. Change the mode to RUN.

Input Display

RUN L ERROR 1 IN 10
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This is a new Kind of error message. Not only is the error type identified (our old
friend the syntax error) but the line number in which the error occurs is also
indicated.

Press the to clear the error condition, then return to the PRO mode. You
must be in the PROgram mode to make changes in a program. Using the (33 (or
(33 ), recall the line in which the error occurred.

(nput Display
o for O ) | 19: PRINT “GOODBYE"

)

The flashing cursor is positioned over the problem area. - In Chapter 4 you 1éarned
that when entering. string.constants. in BASIG . all .characters must be.contained
within quotation marks. Use the DELete key while holding down the SH I~FT key

to eliminate the ’'1'":
“Input o - : Dlsplay

[ . S : 10 PRINT “GOODBYE" _
Now iet's put the | in the correct location. When editing programs, DELete and
INSert are used in exactly the same way as they are in editing calculations (See
Chapter 3). Using the [=) position the cursor on top of the character whi’ch will
be the first character following the insertion. TR ‘o

Input S Display
= |16 PRINT “GOODBYEN |

Préss the INSert key. ‘A = will indicate the spot where the new data will be entered:

Input ' .- - Display .
| | .' | 19 PRINT “GOODBYE =" |

Type in the |. The display looks like this:
input Display

| ’ 10 PRINT “GOODBYE!" |

Remember to press [Enten) so the correction will be entered into the program,

Note: if you wish to DELete an entire line from your program just type in the line
number and the original line will be eliminated.
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Example 3 — Using Variables in Programming

if you are unfamiliar with the use of numeric and string variables in BASIC, Tereaq
these sections in Chapter 4.

- USlﬂg variables in programming allows much more so;)hls'flcated use of the
PC-2500°s computing abilities.

Remember, you assign simple numeric variables using any letter from A to Z:
A=5

To assign string varidbles you also usé a letter, followed by a dollar sign. Do not yge
the same letter in designating a numeric and a string variable. You cannot designate
A and A$ in the same program. -

Remember ‘that-simple string varlables canno‘t exeeed 7 characters |n Iength
A$="TOTAL" C

The values assigned to a variable can change during the execution of a program,
taking on the values typed in or computed during the program. One way to assign a
variable is to-use the- INPUT verb; ln the following program the value of A$ will
change in response to the data typed in answering the inquiry “WORD?”. Enter
thls program

16" |NRU13"WORD7" A$ oo ‘ -
20 B=LEN-(A$) ' =5 ¢ 0 oulem e

30 PRINT "woaouls_;': B;* LETTERS": .~ -o! '~ . -
49 END

means space

Since line 3@ of thgs Rrogram. ls Jo[\ger than 24 columns, the remaining part is
displayed in the next line.

T$he second new element in, this program, is is, the use of the END statement to signal
the completlon of a program END tells the computer that t'he program is com-
pleted. It is always good programming practice to use an END statement.

As your programs get mere, cc}mplegf gou may wish to review them before you begin
execution, To Ioo “at your program, Use the LIST command. LIST, which can only
be used in the PROgram mode, displays the program begmnlng wuth the ]owest line
number. o e :

Try listing this program: e
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Input Display

LIST 19: INPUT “WORD?": AS$

20: B= LEN (A$)

30: PRINT “WORD IS ";B;"”
LETTERS"

Use the (13 and (33 arrows to move through your program until you have re-
viewed the entire program. To review a line which contains more characters than
can be seen at one time move the cursor to the extreme right of the display and the
additional characters will appear on the screen. After checking your program,
Tun it:

Input Display
RUN RUN
WORD?
HELP RUN
WORD? HELP_
. RUN
WORD? HELP

WORD IS 4. LETTERS

This is the end of your program. Of course you may begin it again by entering
RUN. However, this program would be a bit more entertaining if it presented mare
than one opportunity for input. We will now modify the program so it will keep
running without entering RUN after each answer.

Return to the PRO mode and use the up or down arrow {or LIST) to reach line 49,
Press the up or down arrow key until the Line 40 comes to the top of the screen, (or

type LIST 40 and Press (enten] )
Display

49: END | ]

You may type 40 to Delete the entire line or use the (=] to position the cursor
over the E in End. Change line 40 so that it reads:
49: GOTO 10

Now RUN the modified program.
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gram to loop {keep repeating the same opers,
loop it will keep going forever (an “infinjtgr
AK ( ) key.

he key, you can restart it using the
e. With the CONT command the
ted when the key was

The GOTO statement causes the pro
tion). Since you put no limit on the
loop). To stop this program hit the BRE
When you have stopped a program using t .
CONT command. CONT stands for CONTIE\u
program will restart on the line which was being execu

pressed.

Example 4 — More Complex Programming

The following program computes N factorial (N1}, The program begins with 1 ang
computes N! up to the limit which you enter. Enter this program. -

100 F=1: WAIT 118
110 INPUT “LIMIT?"; L
120 FOR N=1 TO L
130 F=F=*N

14@ PRINT N, F

150 NEXT N

160 END

Several new features are contained in this program. The WAIT verb in line 109
controls the length of time that displays are held before the program continues. The
numbers and their factorials are displayed as they are computed. The time they
appear on the display is set by the-WAIT statement to approximately 2 seconds,
instead of waitingfor you to press’ .

Also in line 180, notice that there are two statements on the same line separated by
a colon (:). You may put as many statements as you wish on one line; separating
each by a colon, up to the’' 80 character maximium'including (eNtem) . Multiple
statement lines can make a program-Hard 1o 'read and modify, however, so it is
good programming practice to use them only whére the statements are very simple
or there is some special reason to want the statements on one line.: - g

Also in this program we have Used the FOR verb in’line 120 and the NEXT verb in
line 150 to create a loop. In Example 3 you created ah “infinite’ loop which kept
repeating the statements inside the.loop until you press the m® key. With this
FOR/NEXT loop the PC-2500 adds 1 to N each time execution reaches the NEXT
verb. It then tests to see if N i /larggr than the limit L. If N is less than or equal t0
L, execution returns to the top of the loop and the statements are executed again.
If N 1s greater than L, exe_cutiorl!.continpes with line 160 and the program stops.

You may use any numeric variable in a FOR/NEXT JOOR.:-.-Y;ou also do- not have 10

start counting at 1 and you can add any amount at each step. See Chapter 9 for
details. - S0 LAApE

We have iabelled this program with line numbers starting ‘with' 10@. Labelling
programs with different line numbers allows You to have several programs in
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memory at one time. To RUN this program instead of the one at line 10 enter: -
RUN 100

In addition to executlng dlfferent programs by giving their starting line number, you
can give programs a letter name and start them with the DEF key (see Chapter 6).

Storing Programs in the PC-2500 Memory

You will remember that settings, ReSerVé keys,-and functions remain in the com-
puter even after it-is turned ‘OFF. Programs &lso remain in memory when you turn

off the PC-2500, or it undergoes an AUTO OFF. Even if you use the - ClLear
or CA keys the programs w|II remam ;

Programs are lost from memorv oniy when you perform the following actlons

* You enter NEW before beginning programmiing. -
* You initialize the computer usmg the ALL RESET button.

* You create a new program u§|ng the SAME LINE NUMBERS as a program
already in memory.

* You change the batteries.

This brief introduction to programming on the PC-2500 should serve to illustrate the
exciting programming’ possibilities of your new coimputer. For more practice in
programming exercises, please see Program ‘examples. B

Graphic Functions

The display unit {screen} of the& PC 2500 is composed of 150 horizontal and 32
vertical dots (points). Simple pictures can be drawn on the screen using these dots.
The following 6 commands are avallgble for drawing pictures,
GPRINT: Graphic PRINT. This command is used to produce patterns with 8
vertical dots per unit,
GCURSQR: Graphlc CURSOR. This command ls used to spec:fy the posmon
S when drawing a pattern with GPRINT.

PSET: Point SET. This command is used to Ilght up or reverse a specified
point {dot)}. A
PRESET: Point RESET. This:command. clears the speclfned point (dot)
LINE: - This command is used to draw, a: Jlne or a square between 2- specn‘led
. points.
POINT: This command is used to determme whether the SpeCIfled dot is ht or
not.

The basics of pictqre‘-drawing will be described here. For details on the function of
each command, see the description for each command.

Basically, there are 2 ways to draw pictures,

The first is to draw pictures by combining predetermined patterns. The other is to
draw pictures by specifying and lighting up each dot {point} as necessary.

To display a combination of characters and numeric values along with graphics, use
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the graphic command after displaying the characters and numeric values,

(1) Drawing a Picture Using Predetermined P.atterns _
A picture is drawn by combining the 16 available pattérns shown in the table be|q,,

and using the GPRINT command.

Hexadecimal | o [ 1| 2|3 |4 |5}6|7 |89

P EEF LR

alBlc|ole|E
Pattern E E a a i ﬁ i I
The patterns in this table all use 4 dots (points).

However, in the GPRINT command, two patterns are combined vertically for ap
8-dot pattern as shown in the exampie below. A picture is drawn by combining

and lining up a number of 8-dot patterns.

{Example) Upper pattem
T
GPRINT “([33" \

Lower patiern

A pair of hexadecimal numbers are used with the first specifying the lower
pattern and the second specifying the upper pattern.

(Example)

GPRINT "C32418"

ol

18

The 8-dot patterns specified by the hexadecimal number pairs are arranged to
draw the picture,

(2} Specifying a Location on the Screen

As described, patterns are specified using the GPRINT command. The location
where the pattern is to be displayed can be specified using the GCURSOR
command. The display unit (graphic screen} of the PC-2500 is composed of 150 x
32 dots (points).

Each dot, like a point on an X-Y coordinate system, can be specified in the form of
(x, y}, where “’x" is the horizontal direction and “y"* is the vertical direction.
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-

o
»

.

Note, however, that in normal X-Y coordinate systems, the point is higher with
larger vaiues of “'y,” ‘while in the PC:2500, the point is iower on the screen,
The coordinates of the dots on the screen range 3—149 for “x’’ and §—31 for “y.”

Note: The values for “x” and “y” can be specified in the range of —32768 to
+32767. A virtual location {location which-is made to temporarily exist but
does not actually exist) will be specified if a location beyond the boundaries
of the screen is specified. ,
Therefore, if a picture is drawn ‘from such a location,. nothmg may be dis-
played on the screen.

This also applies to other commands described later where the coqrdmates
are specified with such as PSET, PRESET, and LINE commands,

The GPRINT command draws pictures by lining up groups of 8-dot patterns If the
location {dot} where the picture is to be displayed was specifiéd with the GCU RSOR
command, the first 8-dot.pattern is displayed on.the 8 dots above and including the
dot at the specified location. The rest of the pattern is drawn in sequence., .-

(Example)
5 CLS
10 AAS=""80402010181412FF"
20 GCURSOR (78,15} :
30 GPRINT..AA$ . -
~ 40 GCURSOR: (89, 28)
50 GPRINT AA$

* Executing the program will display the following pattern near the center of the
screen,

I—This location is (89, 20).

This location is (78, 15).
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(3) Drawing a Picture by Specifying Dots One-by-One

A picture is drawn by lighting up or clearing the specified dot using the Psgr
PRESET command.

Each dot is specified in the same way as in the GCURSOR command.

(Example} '

PSET (75, 15) Lights up the dot at (75, 15)

PSET (785, 15), X Lights up the dot at {75, 15) if cleared, and clears it if |js.
(Specifying X'’ reverses the dot.}

PRESET (75, 15) Clears the dot at {75,.15), .

(Example)

190 WAIT @ : DEGREE
110 FOR A=180 TO —180

120 B=SIN A*12 },,1 o T
130 C=COS A*12" - N R :
140 X =B+80 } ,2
15¢ Y=C+14 T B
160 PSET (X, Y) .
17@¢ NEXT A LT

180 WAIT : GPRINT . «—*4 _

R R . .

*1 Determines the ¢oordinates‘of the perimeter of a'¢irelé With radius 12, The
center isat{@:@).. ' -- - - . o - T s

*2 Moves the center of the circle to (89, 14).

*3 Lights up the dot specified by (x, y).

*4 Continues to dispiay the drawn circle.

‘ [d )

Executing this program draws a circle with radius 12 and center at(80;:14).

The angle is changed in 2 units from +180 to —18¢° in the'FOR-NEXT loop. At
each angle, the coordinates on the circle’s perimeter are determined: and the
corresponding dot is lit. . .

(4Y Drawing-Lines and Squares - R O T
Aithough lines and squares can also be drawn using the PSET command, they can be
easily drawn simply by specifying 2 dots in the LINE command,

(Example)
LINE (@, @) — (149, 31) ,
Draws a line from (@, @) to {149, 31}. .
LINE (30, @) — (80, 31), B .

Draws a square with its diagonal fi'om (320;1 @) to (8@, 31). If B is changed 10
BF, the inside of the square will be filled.
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LINE (30, @) — (89, 31), X, BF -
A filled box is drawn, However, if a dot within the square is already lit, it is
cleared.

{Specifying "X’ reverses the dots.)

(Example)
200 “A”:WAIT @
210 LINE (69, 0) — (100, 31)
, X, BF
' 220 GOTO 210

Executing this program draws a square with its dlagonal from (6@, @) t6 (100, 31)
and. fills and._clears, it. - With: the .picture-previously drawn using the GPRINT, and
PSET commands still displayed, try executing .the. prograrn by pressing ©EF and
&1 . The picture within the square will reverse. .

Note: The grhphlc screen is 6 dots wider on the left SIde than the usual character
and’ numenc dlSplﬂY i
The PC-2500 is deslgned to’ retain the’ drawn image unless cleared Con-
sequently, if the program ends or is stopped the graphlc |mage may remain
on the left side of top of the screen. = T
{The display is cleared by Pressing €3] )

Serial I/O Function

The PC-2500 is equipped with a serial 1/0 interface. This function can be used to
connect with a personal computer for data 1/0.

Note 1: When connecting the RS-232C interface which is equipped on many com-
puters to the PC-2500, an optional level shifter becomes necessary since
the voltage levels of the RS-232C signals differ. A connecting cable is
also necessary.

Note 2: Exercise care since applying a voltage exceeding the allowable range of the
PC-2500 to the 1/0 terminal may damage the internal parts.

Basics on the Use of the Serial 1/O Interface

The circuit of the serial 1/O interface is usually closed. If closed, data from the
serial 1/0 terminal cannot be sent and the received data cannot be read.

Therefore, it is first necessary to open the circuit. The circuit is opened using the
OPEN command. (If already open, ERROR 8 results.)

Further, the conditions to perform data 1/0 with the computer connected to the
PC-2500 must be satisfied. In other words, the conditions for the signals must be
the same for both the PC-2500 and the connected personal computer, If the condi-
tions are different, the signals {(data) cannot be read correctly resulting in data
errors, The OPEN command can be used to set and modify the 1/0 conditions.
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After the conditions for both sides are satisfied and the circuit opened, the fO“Owing
commands are used to perform data or program I/0.

LPRINT, LLIST, SAVE, LOAD, PRINT #1, INPUT #1

After the end of the data or program 1/0, the circuit of the serial 1/0 interfage is
closed. Although the CLOSE command is used to close the circuit, the circuit al5q
closes when the program ends {such as when the END command is executed) o
when the RUN command is executed.

When writing a program which uses the serial 1/O interface, the circuit must pe
opened, the I/0 operation performed, and then the circuit must be closed
described above.

Note: The PC-2500 is not designed to wait during the [/O commands to the serial
1/0 interface and is not equipped with a timer function to interrupt com-
munication with the connected equipment.

Therefore, if the connected equipment, is,not ready to communicate (such as
when the power is off} while commands are being executed or if communica-
tion at the connected equipment is interrupted, the PC-2500 cannot stop
the executed commands and will continue execution.

1 this is the case, press the key and stop the execution.
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CHAPTER 6

SHORTCUTS

The PC-2500 includes several features which make programming more convenient
by reducing the number of keystrokes required to enter repetitive material.

One such feature is in the availability of abbreviations for verbs and commands {See
Chapter 9).

This chapter dlscusses WO add:tlonal features whlch can -eliminate : unnecessary
typing—the DEF key and the Reserve mode.

The DEF Key and Labelled Programs |8

Often you will'want to store several different programs in the PC-2500°s memory at
one time. {Remember‘that each must have unique line ‘huinbers). Normally, to start
a program. with. a RUN or GOTO command, you.need to.remember the beginning
line aumber of - each program.{see Chapter 9). .But;, there:is an easier way} You-ean
label each program with a letter and execute the program using only two keystrokes.
This is how to label a program and execute it using DEF:

-

Note: Put a label on the first line:of each program that you want to reference. The
label consists of a single.character in quotes, followed by a colon:
19: “A’": PRINT “FIRST”
20: END
80:.1B": PRINTII'SECOND"- ... S
9@: END

Any one of the following characters can be used: A,S,D,F, G, H,J K, L Z,X,C,

V, B, N, M, and SPACE.

Note: To execute the program, instead of typing RUN 88 or GOTO 10, you need
only press the [BEF key and then the letter used as a label. |n the above
example, pressmg - and then ‘B’ would cause ‘SECOND' to appear on

" the display. ' e

1 P o R B e Lo,

When DEF is used 10 execyte a program, variables and mode settings are affected in
the same way as. when (jQTO is used. See Chapter 8 for. details,

RESERVE Mode

Another timesaving feature of the PC-2500 is the RESERVE mode.

Within the memory of the PC-2500, 79 characters are designated for “‘Reserve
Memory”. You can use this memory to store frequently used expressions, which are
then recalled by a simple two keystroke operation.
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Note: ® You store the strings in the RESERVE mode and recall them for e j,

the RUN and PROgram modes.

® The PC-2500 has a reserve memory of 79 bytes. Set up to 79 bytes,
including the reserve key, in the reserve memory. A BASIC command
function, number, or a alphabetic character is 1 byte

Example: @: 1: + — 1 2 A B SIN COS INPUT RUN..... '
o byte each)

@ The length of reserved string for one key is 3 maximum of up to Sery
commands, including the reserve key and [ENTER [enTer) key.

Try this example of storing and recalling a reserved string.

Change the PC-2500 into RESERVE mode 6y pressmg the - + E keys.
Notice that the mode indicator “RUN’’.and “PRO" disappear and. the message

“RESERVE MODE" is displayed when the reserve mode isset.... .- .

The NEW followed by the (exter} key. This will clear out any previously stored
characters in the samé way NEW clears out stored programs in the PROgramLmode

..C‘

The oef followed by ‘1’:

“Input , . . Display: -
= 1 - | Y

Notice that the ‘1’ appears in the display at:the(left followed by a colon’”
Enter the word ‘PRINT’ and press the (ENTER - key: R

s

Input | ' Dlsplay S L s

'P"R:INT- - o ‘[51':' PRINT

E W

reserve memory under the letter 1,

Switeh the PC-2500 into PROgr‘ain mode Type NEW followed by [En - to clear
the program memory. Type ‘10" as a'tiné number and ‘then press® @8 and the
1" key: .

Input LT Display
19 oE 1 o o |10 PRINT . o ’

Sl ieeRINE //l
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Immediately the word ‘PRINT' will appear in the display after the line number.

Any character sequence can be stored in reserve Memory, The stored strings can be
recalled at any time in either the PROgram or the RUN mode by typing BB and
the key that the string is stored under. Key which can enter numbers 0 through 9
can be used.

To edit a stored character sequence, switch into the reserve mode and press
and the key under which the sequence is stored. You can then edit using the Left
Arrow, Right Arrow, DEL, and INS keys in the same way as in other modes.

When the last character in a stored sequence is a ‘@’ character, it is interpreted as
when the sequence is recalled. For example, if you store the string “GOTO
100@"" under the ‘9’ key, typing and ‘9’ in the RUN mode immediately starts
execution of the program at line 100. Without the ‘@’ character, you must press
after the and ‘9’ to begin execution.

To delete reserve programs:

1. As you know, NEW keys clear all reserve memories.
Please note that the above key operation must be done in the RESERVE mode.

2. To delete a reserve memory, usethe [ (space) or + or key
as described below:

Example: Clear A*A which is reserved in the key number .

input Display Remarks

8 _ 8: _ Reserve mode
A*A B: A*A

CiS ) >

8 8:A®A

(=] or (== 8: A*xA

+ . + 8: _ Delete A®*A
>
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Using the Print/Cassette Interface

CHAPTER 7

USING THE PRINTER/CASSETTE
INTERFACE

Setting up the Printer

Before using the printer, insert the roll paper and attach the pens as described beloy,

1. Inserting the Roll Paper ' ' :

{(1)Push the printer cover in the direction of the arrow shown in the figure ang
‘remove. R L S

~ Printer cover

(2) After cutting the Beginhing of the paper so that it is straight, insert it iito the
paper insertion siot. N Lit into

(1t may be hard to insert the paper if'the'_l?eginning is crooked or wrinkled.)
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(3} Turn on the power switch on the PC-2500. Press the (T¥0 key until the beginn-

ing of the paper sticks out about 3 to 5 cm from the printer. (If the paper does
not advance, gently help the paper along.)

{4} Insert the shaft into the roll paper and place the roll paper (with shaft) into the
paper case.

{5) Attach the printer cover. Make sure the beginning of the paper sticking out of
the printer is between the edges of the paper cutter on the printer cover.
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* To take out the paper from the printer, pull the paper straight out from the pgp,,
case side or from the paper cutter side.
Nota: Qil or perspiration (from your hands) on the paper may cause the Printing

to blur. Wipe off any oil or perspiration. Further, if the printed paper gy,
wet, it may blur because the ink in the ball-point pen is water based, Bg Sure

to avoid water when handling the paper.

See you nearest dealer for replacement roll paper and specify *Roll paper EA-515p
for the PC-2500.” (Do not use any other type of paper.)

*EA-B15P (3 rolls per set}

2. Attaching and Replacing Pens _
Four ball-point pens can be attached to the built-in printer.
The pen positions on the pen holder are shown in the figure below.

{Black)
Pen holder

{Red)

{Green)

(Blue}

To attach or replace the pens, follow the steps below.
(1) Push the printer cover in the direction of the arrow shown in the figure and remove.

Printer cover

{2) Turn on the power switch on the PC-2500. Thé following will be displayed:

1. BUSINESS SOFTWARE
2. TELEPHONE BOOK
3. BASIC
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* If you are using BASIC or the business software, hold d,c;wn the SHIFT key and
press the ON/BRK key to obtain the above menu.

Press the 3 key and enter BASIC.
(3} Press the PEN key while hoiding down the SHIFT key. The printer changes to

the pen replace mode and the pen holder moves to the right margin. (The black
pen is at the top.) |

{4) Press the pen lever to remove the pen. The pen at the top can be removed.

16) Attach'a riew pen. Place the pen on the holder and push the pen into the pen
holder. o
* Be sure the pan is of the correct color

(7) To remove or attach the next pen, press the PEN key. The pen holder rotates
50 that the next pen moves to the top. Repeat steps (4) through {6) to remove
and attach the pen.

n
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ss the PEN key while holding dowy, the

- : the pens, pre r
(8) After you finish replacing the pé mode and the pen holder returns tq 4,

SHIFT key. This clears the pen replace
left.
Note: If you accidentally rotate

position shifts and normal :
the power switch and then turn on again,

the pen holder during pen replacement, the oen
printing operation cannot be obtained. Ty of

Notes

* Handling the printer

e Do not touch the internal printer mechanism (€.g- drum, pen holder, gear, etc,),
Touching the internal mechanism may increase the drawing error and may also
cause a shift in the pen position or other printer problems.

e |If you happen to drop a pen into the printer either:
a. Turn the PC-2500 upside down so that the pen falls out or
b. Gently shake the PC-2500 so thatthe pen can be retrieved from the hole at

the bottom of the unit.
* Handling the pens :
Attach the pens when you are going 1o use the printer. When you are finished
with the printer, remove the pens, cap them, and place them in their storage case,
*|f the pené-are left in the printer for Iong periods of timé, the ink may dry out.

|

Storage case

= R S S

Pen cap Case cap

* The precision of the printer mechanism limits the error in the X direction 10
1% and the Y direction to 2%.

* See your nearest dealer for replacement printer pens and specify *“Ball-point Pens
for the PC-2500.” The following pen sets are available: o

e EA-850C {black, blue, green, red, 1 each for a total of 4 pens)-

o EA-850B {4 black pens}
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Printer Related Commands

Four BASIC commands related to the printer are availablé.

LPRINT:
LLIST:

TEST:

CONSOLE:

Provides data to the printer, (See page 148.)
Prints the program stored within the PC-2500 on the prmter (See

 page 112,)

Used to check the colors {color specified by 0—3 in the CHR$&1B
command} and check if the ink has run out. |f TEST [EnvEn) is
entered, 4 squares {(5mm x 5mm) will be drawn in different colors.
(See page 120.) : :

D D E] D 1) cotor of pOSItIOI’I 0 (black)

mn 2 @ (4 (2) color of posmon 1 {bvlue)'
| - (3) color of posltlon 2 (greenl
{4) color of pOSlthﬂ 3 (red)

Specifies the number of printed characters.per-line. (See page 194.)
CONSOLE 308: LPRINT

A printing line of 39 characters is. speclfled when entermg the BASIC
mode.

Note: Use the form T
CONSOLE expression: LPRINT o
when executing the CONSOLE command for-the -built-in {printer’. - If ex-
ecuted in this form, the-paper is fed by one line. To prevent this line:from
fecding use the'form CONSOLE ‘expression: LPRINTD'CHR$:11

The LPRINT command (in a program or ' manual entry) provides control codes and
data to the printer to print characters-and numeric values, and draw plctures
Printer control codes and thelr uses are described next. - :

e

(1)M0639wiwh-ing SRS
There are 2 modes: one to write characters and numeric values and the other to
draw pictures. :
Text mode: Mode to write characters, equations, calculation results, etc,
Graphic mode: Mode to draw pictures.
These modes are specified by using the following commands {codes).

Text mode: CHRS &1B+"a"’

or “A" 1 27 (decimal) may also be used

“A': Effective in Graphic mode only
Graphic mode: CHR$ &1B+“b"
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Examples: LPRINT “A” Sets the text njiode
LPRINT CHR$ &1B+"b" Sets the graphic mode

The text mode is set whenever the power is turned on (except after auto power
off}.

Note: The “+” in CHR$ &1B+"a” can be rewritten with a semicolon ().
However, various commands may not function properly if the number of
displayed (printed) characters has been- specified in the USING com-

mand,

{2) Effective Commands in the Text Mode
The following printer commands {codes) are effective in the text mode.

@) CHRS &08 . . . . Backspace {BS) 0
The pen backspaces by one character. 1f the pen is at the left margin, this
command is ignored. '

@ CHRS &0A . . . . Line fead (LF)
The paper is fed one line. The peniistnot:mqved; A

@ CHR$ 808 . ... Line up {LU) _
The paper is moved down one line. The pen is not moved.

@ CHRS$ &0D. ... Carriage return (CR)
The pen is moved to the left margin of the next line. |

® CHRS$ &1B . ... Escape (ESC) . : ,
(This command 4js also effective in the graphic mode ). :
The character(s) following this. command ‘sets the mode, character. size, color,
etc.

® CHRS$ &1B+”a” ... . Sets the text mode. .

e CHRS$ &1B+“b".... Setsthe graphic»mode :

® CHR$ &1B+"?"+' " to “o" . :
Sets the character size. The character size is set by a Ietter from "a“ to “o"
where “b” to “‘0"’ specify sizas from 2 to 15 times the size of characters speclfled
by “a" (the smaliest size).

Example: LPRINT CHR$ &1B+"?"+" r

- -The following are set, '
Character size: 1.2 mm (hsight} x 0 B mm (wsdth)
Character spacing: 1.2 mm
" Line spacing: 2.4 mm

Size “’b” is set whenever the power is turned on.
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‘@ CHR$ &1B+"0" to 3" B TR E A Ty FE S S T v
Sets the color 6f thie characters or drawings. - "o
ESC+@ Black . s :
ESC+1 Blue
ESC+2 Green
ESC+3 Red ' S KR
(Example) _ e .
10: LPRINT CHRS$ &1B+“a” ' " Set the text made
20: LPRINT CHRS$ &1B+"“7?"+"a”" . Set the.Sharacter size ('fx)
;30 bPRINT CHFIS RIBEBT . o - 5o 3o . Setahieolor. (black) -
‘4@ LPRINT “ABCDEFGHIJKLMNOPQRSTUVWXYZ1' §pecify the,date, lttrmg)—- -
234662890 .. ST L Vimg o oitine
5@ -hmm'ﬁr@ﬂﬂ& f&1B‘l"'?"+"b" : SRS -1;3.,;&3&9@11@1:%1}1@){2;@1 T
69: LFR'NT CHRS &1B¥“2'" . " - . “e et iy i Settheccolor fareen;, s o
79: LPRINT ~123%456="; Specity the data (string) ., . -
80: LPRINT CHR$ &1B+"3"; Lo ;Sotthc ealor, fred). o, . . = .o o
09 L?&l&T 1239456 .. »,A:S.Fggfz‘hjerc,lfata inequatponfoxm
100 LPRINT CHR$ &1 B*"?"'l'" " Sﬂtmg'lafamr size 15)‘1
119: LPRINT “END"” Specify the data {ztnng)
Execution of the program above prints the fallowing,
ABCDEFGHIJKLMNOPQRSTUVWXY Z1234656768089. .« Black' PN
. "¢ { The'string in line 7@ is printed
- .| (ifr green) after which the
123*456=56088. -, * G’°°" Red ) fwltiplication in line 99 is
printed-(in red).
END « Red’ R
BT TN il e ""

Character Size and Number of Pnnted Columns {Characters) Per Line

Line Size a|bflc|d|e | fil.@[h]|. 0 |5 [«k |1 }|ml n o

Number of Columns 1 aa ) o] 30l 12 142 51 a8 | w5 | &l n | g
Per Line 8 |49 26| 20°[16 |13 | 11|18 | '8 | ‘B | 7 66 [ B 5

Height {mm) 1.2/2.4(3.6/4.8/6.0|7.2{8.4(9.6/10.8|12.0|13.2(14:4 | 15.6]'16.8] 180

Width (mm} 9.8(1.6/24/3.2(4.0|4.8(6.6(6.4(°7.2|-89| 8.:8(-8.6110.4} 11:2]12¢

: SRS iy Gl 8T Sl s

(3) Effwtm Commands in thoGraphuc Mgtjq T
. The, graphic: mode ienables you to:draw plcturss and graphs ornhe pnnter "The
-fellowing commands; - as well as the GHH$ &1B eommand descr‘hed am can
be used inthismode. . - - Y .
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ce

The same as CHR$ &1B + “a” which g
trol Codes.

(@) A command: Specifies the TEXT mode
The plotter is set to the TEXT mode.
described in the section explaining Con
Example: LPRINT "A"

Note: Execution of this command in the text mode prints only an “A”,

@ D command: absolute movement {pen down) .
This command is used in the following form to draw lines.

“D X1, Y1, X2, Y2, ... Xn, Yn” :
Xn and Yn represent the X-component and Y-component in 'aq:-»X-Y coordinate
system, respectively. This comimand draws a line from the currgnt pen position
to the position specified by coordinates X1, Y1. 1f X2, Y2 aré‘also’ specified,
the line is drawn in succession to this next position; ' In this: manner, the pen
draws lines in succession until the position specified by Xn, Yn.. | '

Example:
LPRINT “D200, 0, 200, 200, 0, 200, 0,0." ]
Starting from when the pen is at position 0,0, this.(’:ommand draws a square, 200

steps (40 mm) on a side.

Example:
StUSING

1@:CONSOLE 39t LPRINT =~

20:LPRINT CHR$ 21B+"b"

30:F0R A=1 TO 6

40:READ BsC

S@:LPRINT “D"3iB3"“»"3C

B@:NEXT @&

70:LPRINT “a"-

80:DATA ©8,200,50, 50,2005 0;
501-50:0)-200:0, 0

prte

'(® H command: returns to the origin (home) "
- This command lifts up the pen and returns it to the origin,

Example: LPRINT “H” .

@1 command: ' Defines:the origin ,

Sets the origin (X =0, Y = 0) at the current position of the pen. When GRAPH
mode is specified by CHR$ &1B+"b,” the pen returns to the left margin and this
position is set as the origin. Wheri-‘%u?crea't'e‘é?drawihg,f-‘ﬁimw be inconvenient
if the -original is-set-at the.left:edge.. in this case, move the.pen to-any position
using an M 'Instruction {refer to-page 78) and use an: | command to set that
position as the origin. Then you can draw starting with that position.

Example: LPRINT *I”
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® J command: relative movement {pen down) . .
This command is used in the following form to draw lines.

“J X1, Y1, X2, Y2, ... Xn, Yn"

With the current pen position as the temporary origin, a line is drawn to the
position specified by X1, Y1. Next, position X1, Y1 becomes the temporary
origin and a line is drawn to X2, Y2 (if specified).

If this manner, the pen draws lines in succession until the position specified by
Xn, Yn.

Example:

LPRINT "“J200, 0, 0, 200, —200, 0, 0, —200"

Starting from the current pen position, this command draws a square, 200 steps
{40 mm) on a side.

Example:

18:LPRINT CHR$ 21B+"b"
20:A3$="9":B$="45" - -
38:FOR N=2 TO 8 STEP 2 .
4BTLPRINT "L"3}N . m T
SOILPRINT “Jupas+","sBs+," | '
+BS+", 1eng :
BOINEXT N )
20:LPRINT “NM@:0"

® L command: defines the dotted lines | _
This command is used in the following form to specify the type of line to be
drawn, ' -
llL@ll’ to ilL15!l
The types of lines available are shown on the next page.

7
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Commund Type of Line
LD
L1

L2 memememmmmmemememsnseesmmsemseneese
L8  ccccmmccmmmm—mm—mmemommmems
L4 e
LS e e - ———————
L  ~memmmm—m—mmm—mm——
(7?7 @ cemmmmm e
L8 @ —— e ————
LS e e e o e o ———

L1l — — — == = = — = = =
i A i
i13 @ — — — — — — = — — -
i1 @ — = — — - — — — —
15 ‘

“L@"” is set whenever the power is turned on.

@ M command: absolute movement (pen up)
This command is used in the following form to move the pen without drawing
anything.

“M X1, Y1, X2, Y2, ..., Xn, Yn"

Example: P e T T R
LPRINT.“M9, 0, 8, 200" ., - . . . .

The pen is first returned to the orlgm and then moved to posltlon @, 2% {The
paper returns 40 mm.) o

Pcommand: drawsletters 7 wod onosduacr arn K
This command is used in the followmg form to print letters in the graphlc mode.

“Pstring” (Same as “P’' + “string”. “P" + character variable can also be used.)
Example: LPRINT “PABCD"” Prints ABCD.

® The character size and color can be specified with the CHR$ &1B command.
See page 74 for detailes.

® When the characters exceed the number printable in one line, “scissoring”
occurs. {See page 81.)

@ Q command: rotate {rotates characters)
This command is used in the following form to specify the orientation (printing
direction) of characters.

“Q0" to “Q3" (same as “Q"+"@" to “3")
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Characters are printed in one.of the directions shown hetow (by arrow) depend-
ing on the command specified (from Q@ to Q3). ‘

Q34

Asén

D -
o .
O .
] .
lQ‘! CoTeEe oA s L
(Example) 1asn""KPR’INT Ch‘gt &1‘8+"b“ RS ‘.f].f::"ﬁi_ T Ly
. Zg‘Laas- QBCDE‘"H [ e M .-'37~:te.-‘r-':':.:r;' R ORT LT
39 LPRINT "“126!0" nBCDE‘ e

49:FOR 0=0 TO 3 w )
SB:N$= STR$ .A UL L % S
B8B:LPRINT "Q“+N$ a m

7B:LPRINT CHRS &1B+N$"
CBRILPRINT PIHABS, 0 L LT

T 9@ NEXT A e ’
'R comand: ‘relative movement (pehUp) -+ ' i r R 0 L0 s
This command i§ used in the folloWing forn!i to ’m"ov’e thé‘”ﬁeh wnhmﬁt fWﬁtmg
Canything oS N0 s i AL

NN "R X1 Y1 »XZ Yzyv e g x-n' -\Yn’ BT RN LT S PR T B

" 'With the current peh posmoﬁ as'the témbofary origin; the: pen'is moved to the

‘position specified by X1, Y1. Next, positionX1,’ Y!"beOomes the temporary

‘30I" §in Bnd thie'pen is'moved to. ‘)&‘ Y2:{if'specified)s vt

TR I S~ TLE BRI LIS TSR DLSELURI Ny I S S ANES TOR BRI PCR SVRNPRL I L o St IR o
Note. that even | If .you. make a ﬂrus‘cake1 ,when writing a_ command Ietteg or data
(msuff.cient data, missing comma, extra character etc} and axecute the command
no error will b, qdicaw et b IE
However, if you attempt to move the pen {or paper) more than +409 mm from
the . origin in the graphic mods, the system wnll reset (as if. the power swntch has
been powered on)

R - IR ] ) : i “a
) A ST

{4) Others
{1) The following commands are effective both :in-the. TEX'F mede and in the
GRAPH mode. | .

78
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CHR$&1 B+"?"+"3" to nou . (charact!l‘ scale settlng)

CHR$ &1B+“@'* to 3" (color setting)
CHRS$ &1B+ "a” {TEXT mode)
CHRS$ &18+"b" {GRAPH mode}

When the command CHR$ &1B+*“b"” is Pe"fo”f‘ed' “Q0” is set. The pen
returns to left and this position is set as the origin. The L command remains
effective.

{2) Data reading

® Leading blanks {** ") are ignored. o

® |f a number has more than four digits, the lower of the three digits are effec.
tive, . , o

® A comma (,} or CR code is used of the end at each data. When- characters
other than numbers are read, all such values are ignored untll the next comma
or CR code appears
Example: D...—135 21, 20, ......5...

— S——

» T 1 '. - ignored

{3} TEXT/GRAPH setting commands are effective only after a CR {Carriage Return)
or LF {Line Feed) code.

(4) During Program execution in the GRAPHIC mode, the [0 key may, not func-
- tion after-the execution,is forcibly stopped (e.g. with the key). - .
Either key in LPRINT or turn the power switch off and then on.

{6) The values that can be specified in M, D, R or J command are between —999
-and +998. But if you input more than one R or.j command values between

- —2048 and +2047 can be specified, _
I a value exceeding these ranges.is specified, the. prmter resets (as if thereset
button has been pressed or the power switch has been turned off and then on).

(6) The following settings change after the mode is changed from the GFIAPHIC
mode to the TEXT mode.

» The X and Y coordinates in the GRAPHIC mode change to 0 0
e The prlntlng direction changes to Q0.

e When the TEXT mode set commarid ends with a semicolon {;), the following
LPRINT command starts printing from the current pen position.

Example:
10 LPRINT CHR$ Q1B+"a""
20 LPRINT "ABC”

® The type of line, color, and character size do not change
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(7) Auto-carriage retum
The printer automatically returns the carriage in the TEXT mode after the very
fast column in a line is printed.
For example if the number of printing columns. per line is specified in the
CONSOLE command at 4@ columns, the paper will be fed by one line for a
line exceeding 40 columns {e.g. when exebuting the LLIST command using
standard character size b’ for 49 columns per line).

Note: The GRAPHIC mode is for drawing pictures and not for printing resuits of
manual calculations.
If the print switch is set to “P”’ in the GRAPHIC mode and manual calcula-
tions are made, the printer will either print nothing or operate erratically.

Therefore, sat the print switch to ““e " in the GRAPHIC mode. To print results of
manual calculations, use the following command to change to the TEXT mode and
then print,

LPRINT CHR$ &1B+"a”

Hf the program is stopped with the key, use the following command to change
to the TEXT mode.

LPRINT CHR$ &@D+CHR$ &1B+"a"

® |t is convenient to "reserve" the followmg command to |mt|al|ze the moda pen
position, color, and character size to the TEXT mode, pen at. .the_left margin,
black, and character size “’b”, respectively (e.g. after end:ng the program). (See
page 65 for information on reserve.} . .

LPRINT CHR$ &1B+"a” ; CHR$ &1B+“@".; CHR$ &1B+“?b" @

Range of Movements for the Pen and Paper .

Pictures drawn with the printer are limited by the width of the paper tjsed, or
approx. 114 mm. However, sometimes it’s easier to write a program to draw an
entire picture even though we want only part of the picture and other times we
want to divide the picture into strips, the width of the paper, so that we can draw
a large picture. We can use a convenient function called the scissoring function.
This function actually draws the part of the picture which falls on the paper and
hypothetically moves the pen and draws the part of the picture which falls beyond
the edges of the paper.

81






Serial iI/0 Function

The PC- 2509 is eqmpped wrth a senei 1/0. mterface Use of this interface. enables

You can also use it to connect the P02500 to other personal ccmputers to transfer
data. . ... . .

b o

Note: The voltage levels of the signals in this interface and those in the RS-232C
_ interface are different. An adapter is required tp convert the voltage when

connectmg the PC- 2500 to an RS-232C interface. ‘A ‘connection cable is
.also required. L Lo

Note: If a voltage; exceedmg the allowable range of the: PCQEOQ! is epplled ta its
s ». 40 -interface connector,-the .internal parts of the PC-2600 -may .become
damaged.

L 1S At
Basics,on. thg Use of the Serial 1/0 lnterface o " e {,;., .
Usually the circuit for, rthq serial l/O mterface is closed In thls stete thesenal 1/0
interface cannot send or.receive. data. ’
Therefore, .lt is; first necessary to_ open the ctrcmt. Execute the. OPEN comrnand 10
open,’ the c;rcunt» {ERROR 8 results if the, curcumls already open.) . . .
The eonditions .for the,; }/0 operations must match with those of the connected
equrpment. If the condutton; differ between the PC-2500 and the connected equip-
ment, the signals (data) may not be read or errors may result. quy
The 1/0 conditions can be set or changed with the OPEN command. |1/O operations
for-data,and-programs can be performed after you set the conditions for. Jboth the
PC-2500 and the connacted equupment, then open the circuit, The followmg

commands can then be-executed. ; B T S L S L PR R P ¥

LPRINT, LLIST, SAVE, LOAD,
PRINT #1, INPUT #1

peclsel i - R T

Afteriﬁﬂe“rloa%peratlons ‘for 'the data or progrem are completed the serlal IIO |nter-
face circuit is closed.” " - 7 ° =
Although the CLOSE command is executed to ciodd™ the’ circuit, the clrcunt also
closes after the program ends {such as when the END cornrrtand is’ executed) or after
the RUN command is executed. e “

When writing a program which uses the serial |/O interface, the‘étrcu"t must be
opened, the 1/0 operation ‘perfortried; ‘and the clrcuit muist be ‘closed; 'eé“désd ‘bgd
above,
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Examples:

The program below inputs characters from the PC-2500 and prints them . ON the

CE-515P. Up to 72 characters (alphabetic and numbers) or 36 special characterg can
ted in a line. .

be input at a time. Up to 48 columns are prin
Note: See page 85 for details on connecting the CE-515P and on setting the ¢gp,
ditions.
19 OPEN "120@, N, 8,1, A, C” «— Open the serial 1/0 interfaée"éircuit and
set the /O conditions.

20 CONSOLE 48 +— Set the printing line to 48 columns,

30 CLS : CLEAR «— Clear the display andvariables.
40 DIM Z$ (@) x 72 +— Allocate variables {(number of characters
becomes 72)

50 INPUT “PRINT DATA?"”, Z$ (@)« Input data o

60 IF 26 (@) ="...” THEN9®  +— When the data’is “*. .. §0 to line 90;

70 LPRINT Z$ (@) «— Send the' input data e

80 GOTO 30 «— Return to line 30."

9@. INPUT “END ?(Y/N)”’; A$ +— Confirm whetherto end the program.
100 IF A$< > “Y” THEN 30 <«— IfY was input for line 80, go to line 110.

: tf N (or anythlng other ‘than Y) was

. input, to line 30.°
110 CLOSE o — Close ‘the senal‘i/O“" terface circuit.

!

The program below specifies the test mode character SIze and color for the CE-515P.

Note: To write this program after the program above change Iine‘ 110 CLOSE to
110 END.

200 “2” : CLOSE «—— See note below. !
216 OPEN “1200, N, 8,1, A,C” < Open the circuit and set the conditions.
220 LPHINT CHR$ &18 ; “a” <—Spec|fy the text mode
230 INPUT “CHARACTER SIZE? T
{a..0)” ; B$ o _ 2
240 IF (“a "> B$} OR (B$> "0")
" THEN 2390 . |
250 LPRINT CHRS &1B; 7" +B$ ‘_SPGleY the charac::er size.
260 INPUT “COLOR? (@..3)” ;C$
270 IF {(“@”> C$) OR (C$> "3")

THEN 260
280 LPRINT CHR$&1B;C$  «— Specify the color
290 END «~— End of program (close the circuit)



Note: When. execution of this program is' mmd’bv préssing IDEF Z-wiiilg: the
‘prografh execution is tempdrarily 'stopped, itha-open: command’ in lind 210
may. cause an error since the circuit is closéd: The CLOSE commarid in line

: ,‘_j‘ls used to close the circuit before execution of the: OPEN.command.
Note: The PC-2500 is not equlpped with a timer to time the 1/0 commandsfo the
serial 1/O interface and irtéfrupt cammunication with the connected equip-
ment. Therefore, if the connected eqmpmen’r i§ not ready for or has inter-
~rupted commumcat:on (e.g. power not turned o, etc.) when an’ /0 com-

" mand is executed, stop the execution by pressing the ON/BRK kev '

I"". .

Connecting the CE-515P and Setting the Conditigns-- '+~ ™. - " =

The. optional connection cable, CE-516L, is used to connect the PC 2500 and the
CE-515P.

Fimst; turn.off the: power ot,both the P,C-2500 and the CE 51 5P
Next, remove the. cover frqm the senal I/ O mterface con nector

L S

a0 T
.

) Coaver - : .; —1 ;
Then, remove the cover from the CE-515P. Connect the serial 1/0 mterface‘con-
:nector to-the PC-2500 and the RS-232C-connector to the CE-51 5P.

CE515P
x

| B o
Cover ~ ' 'CEG1GL. ~ Cor
Next, set the- 3rd and-4th-DIP switches on’ the rearof the CE=515P to their lower
positions, Set the rest of the swnches to their upper, posmons (See figure on next
page.)

(Be sure that at least the 2nd and 5th swm:hes are gt their upper posutnons )

L

S YN e
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e Once you set the DIP Switches as shown on the DIP SW
feft, the following input conditions will be set.
1: B-bit data length (word length) i ii ! i
2: RS-232C interface selection.
3: ASCII code 1 2 3 4 5 @
4: Feed a line and return the pen to the beginning
_ of the line after receiving the CR code :
5: TTL level input signals Be sure to set these switch
6: Not used danbiade and 5th) to their upper po:isﬁ{:::

Turn on the CE-516P, attach the pen, and position the printer paper.

Note: Character Codes

Some character codes differ between the PC-2500 and the CE-515P.

As a result, the displayed character (on the PC-2500) and printed character {on the
CE-515P) may differ when the CHR$ command is used. The different character
codes are shown in the table below.

Character Code Printer on the PC-2500 CE-b15P
&01 ~ &1F The following codes are control codes. | The following
The others are nulls. codes are control
codes. The others
- are nulls,
&08, &0A, &08, &0D, &1B 08, &0 A, &08B,
80D, &0E, &OF,
Shown as spaces on the display. &18B
&69 + i ” " ¢ e
&TF Space | B
&80 ~ &9F Space null
&EQ ~ &FF &EOD ~ &F4 null
&F0~ &FF) SPace
&FB— =
&FC—
&F5 — &
&F6 — ©
&F7 — O
&F8 — &
NOTE:
Codes &F3 and &F A are printed as
spaces on the PC-2500.

Specify character codes shown in the character code table for the GE-515P when

printing on the CE-515P. '

® The CE-515P does not have characters \/"and =. Thus, when printing programs
using ;hese characters, they are coverted to SQR and PI, respectively, and then
printed.
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Using the Cassette Interface S e

Using this cassette interface will allow you to store programs and data from the
computer onto cassette tape (of course you'll 'also need a cassette recorder such as
we sell for this portable computer system: model CE-152). Once on tape, you can
load these programs and data back into the computer with a simple procedure.

Connecting the PC-2500 to a Tape Recorder

Only three connections are necessary:

1. Connect_red pl_ug intt_gf the( Ml g{?PhOPQ.iaﬂ?k on _tgie, cassette recorder,
2. Connect gray plug into the EARphone jack on the cassette recorder.
3. Connect black plig into the REMote jack 'on the cassette recorder.

We recommend that you use the optional cassette tape recorder CE:-152 for your
portable computer Systen. The CE-152 'designed: to ‘match ‘the PC-2500" records
programs and data. Any recorded program can be retrieved:and reloaded into the
Pc’zsm; . ce L, N .

When you.use.any cassette tape recorder other. than the CE-162: .

The following is a description of the required minimum tape recorder specifications.

O R A S s T S TN S R .'! - R R 1
ttem Requirements
1. Recorder Type : .|+ Any-tape recorder, standard castette or. microcassette recorgler, may
C be used in accordance with the requirements outlined below. '
2. input Jack R The recordsr should have a mini-jack input labeled “MIC". Nevsr use
L | o the TAUX" jack. . . . S _
3. Input Impedance The input jack should be a low impedance input (208 ~ 1,900 OHM.}
4. Minimum Input Level Below 3 mV or —5@ dB.

5. Output jack Should be a minijack labeled “EXT. {EXTernal speaker)”, “"MONI-
. | . TPR”, “EAR {EARphone}” or equivalent. .
6. Outputimpedance | Should ba below 10 OHM. L
i) buiput tovel | should be above 1V (practical maximum output sbove 180 mw)
8. Distortion Should be within 15% within a range of 2 KHz through 4 kHz,
9. Wow and Flutter ~ ' ©.9% maximbm (W.RM.S.} -7
: 1. Other S .Recorder motor.should:not fluctuate in speed.

1 Lo -

* In case.the miniplug provided with.the PG-2500 is not compatible with the input/output jacks of vour tape
recbrgr. spectal 'I,ilns cohver‘s%%ﬁ*md;g'am 'z;ail_ab_la on tﬁe market. S

Note: “Séme thpe recordars may ‘not perform property due to differant specificetions. Thosé tape recorders

having distortion, increased noise, and power deterioration after long years of use may notshow sitis-

factory rasults owing to changes in their electrical characterlstics.

My o
) o

Ty
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Operating the Cassette Interface and Recorder

Recording (saving) onto magnetic tape

See Tape Notes.

1. Turn off the REMOTE switch on the PC-2500.
2, Enter a program or data into the Computer.

3. Load tape into the tape recorder.
Determine the position on the tape where you want to record the program,
® When using a tape be sure the tape moves past the clear leader (non-magnetlc
mylar material).
® When using a tape already partially recorded, search for a locatlon where no
reoordmg exists.

. *IP -
4, Connect the Interface’s red. plug to the tape recorders Mlc jack and the biack
plug to the REM jack. . < e

5. Turn on the REMOTE switch.

6. Simultaneously press’ record and piay buttons on the tape ‘recarder (to put it in
. record mode). L R L .

7. Enter recording instructions (CSAVE statement, PRINT# statement) and press
" the (enTEn] key for execution. ‘ _
,  First set the unit td-“FI_UN“ p_r"‘PR(_)" mode. Next push the following keyé:-
FEE @m0 @ E O filename 55 ) (@ .

(To write the contents of data memory onto tape, push as follows:

) (] O M ) G G (e ) ' -

Eg., B (£ A O (0 B8 (7 () (4] @ (- (5w

When you press the (Exwea} key, tape motion will begin,-leaving-about a 8-second

non-signal blank. {Beep tone is recorded) After that, the file name and its
contents are recorded.

8 When the recording is compiete the PROMPT symbol (>} will be displayed and

the tape recorder will automatically. 5top.  Now you have your program on tape
* {it still is in the Portable Computer also}. N )

When' data are to be automatically recorded by program execution (PRINT #

statement, not manual operation), set up steps 1 thru 6 before executind the
program,

To aid you in locating programs on tapes, use the tape counter on the recorder.
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Collating the Computer and Tape Contents
See tape Notes. : .

After loading or transferring a program to or from tape, you can verify that the
program on tape and the program in the Portable Computer are identical (and thus
be sure that Wervthlng is OK before continuing your programming or execution of
programs). '

1. Turn off the REMOTE switch.. -

2. With cassette in the recorder, operate the tape motlon controis to posntlon tape at
- the point just'befére the appropriate file name to be checked.

. Connect gray plug to EARphone and black plug to REMote jacks :
. Turn of thé REMO‘I’E swutch o
. Press PLAY button of recorder

- RS ,_ Yl v

. Input a-CLOAD? statement and start execution with - key tDo this as
follows: = Set unit to ‘RUN" or “PRO" mode, Enter the following key se-
quence—

[~ T < | B -

NI

h [The file name whach vou used previcusly.

EINTESS

@mm@-m@-mm-m-

. The.Pocket Computer. will automatically-, search for the spel:lfled fale name and
will compare the contents on tape W|th the contents in, memory. .

. During, collation,, the mark “'»"" is.shown at. ﬂueprlghtrgostdugly of .the .bottom
line of the display. The mark “a" will, dlsappeal;rwkyen collatton is-completed,
While a file name is being retrueved no “x” merk_ will pe ylepteyed_ as collation

“has' riot started vet.’ - :
(The same occurs when the first program is ‘tead ‘without ‘a'file name.) -

"Ifthe programs: aretverified as being identical, ‘a PHOMPT symbol (> will'be
displayed 'on-the Portable Computer: -
if the programs dtffei', executlon will be mterrupted and an Error’ oode 8 will be
displayed. 1 ttiis Gccurs, try again.

‘Loedmg firbm a magnetlc tape

See Tape Notes.

To load, transfer, or read out programs and data from magnetic tape into the Porta-

ble Computer, use the following procedure.

1. Turn off the REMOTE switch.

2. Load tape in the tape recorder. Position tape just before the portion to be
read out.
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3. Connect the gray plug to the EAR jack on the tape recorder, and the black piyg

to the REM jack.
[In using a tape recorder having no REM terminal, press the PAUSE: button 1,

make a temporary stop.]
4. Turn on the REMOTE switch. . -
5. Push the PLAY button on the tape recorder (to put unit in playback mode).

Set the VOLUME control to middle or maximum,
Set Tone to maximum treble.

6. input transfer instructions (CLOAD: statement INPUT¢ f# stamment) and press
(ENTER] key for execution. .

Put the unit into “RUN"’ or “PRO" mode Then push the following keys
() OO0 ®™ (A1 @] @ ) file name [E8F) E'_'I-

(To load the contents of the data memory, push as follows‘ ] II_] &
O [@wy) (¥ (cwtem) )

.g.,@'@@mtm"ﬂjmm"@m

The specified file name will be automatically searched for and its contents wiil be
transferred into the Portable Computer.
The mark “#** appears while loading the designated CSAVEd program from the
tape to the computer’s memory.

- {The same occurs when the first programi is réad without a file name}’ “The mark
“*" disappears when the load is performed completely.

7. When the program has been-transfered-the computer will® autornatieallv stOp the
" tape motion and display the PROMPT (>) svmbol v

To transfer data (INPUT # statement) in the course of a program set up steps1
thru 5 prior to executing the program.

Notes: ® If an error ‘occurs {error code “/8" is. displayed), start over from the
beginning. If the error continues, adjust volume-up. or down slightly. -
e |f the error code is not dlsplayed but tape motion, contlnues the transfer
" is not occuring correctly. Press = key {to "break") to stop the tape.
Repeat steps.
o If the error remains or the tape continues to run after several attempts to

correct the problem, try cleaning and demagnetizmg the Recorder s tape
head.
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1} For any transfer or collation, use the tape recorder that was used for recording.
If the tape recorder for transfer or collation is different from that used for
recording, transfer or cotlation may not be possible.

2) Always use only the highest Quality tape for programs and data storage
(economy grade audio type tape may not provnde the proper characterlstu:s for
digital recordings).

3) rkeep the tape heads and tape handlmg parts clean—use a cassette cleaner tape
10 Kéep everythlng clean '

4} Volume setting—set to mnddle or maximum 1eve|
i+ :Voluriie-levelucan ‘be-veryimportant iwhen-reading in -data from.the: :ecorder
_ make slight adjustments as requnred to.obtain error-free data transfer, A slught
adjustment either up or down may result in perfect recordings every tnme N

5) Be sure all connectlons between the Pocket computer and cassette mterface are
secure. And be sure the connections between tnterface and recorder are secure

oo and dictfree; > 0 o Mo 1 Lo sl

6) iIf problems occur when using AC power for the CE-126P and/or t'r)ne‘"recorder
use battery power instead {sometimes the AC power oonnect|on also adds some
“hum*’ to the signal which upsets proper digntal recordmg&} ? '

6 To dofirect the AL’ adaptor to "the CE- 126P turn the CE-126P power off and
then connect the adaptor to the CE-126P.

LIE" ML H L S 5 TR
7) Tone control——set to mammum treble
_,ul,- ! RV STEIN R B SO e ar

8) When recordlng programs or data on a used tape, erase the portlon before wrltmg
and execute the recording command {Make sure that the previous program is
completely erased without any portion remaining.)

14!
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CHAPTER 8

USING THE RAM CARD (OPTION)

The PC-2500 is capable of using optional RAM cards CE-201M or CE-202M,

The CE-201M and CE-202M are RAM (Random Access Memory) cards wity
capacities of 8 K bytes and 16 K bytes, respectively.

The program/data area of the PC-2500 can be expanded by mounting the Rap
card. Further, a program can be saved even if the RAM card is removed after Ioadmg
the program so that different programs can be executed slmply by changmg the
RAM card.

Table data created by the business software can also be stored by using'a RAM mrd

Note: Programs and data within the RAM card can be backeq up by the built-in
' batteries. '

® Bfa sure to read the RAM card manual for information on its use.

Note: Be sure the power switch is off before inserting or removing the RAM
card.

oo

1 Mountmg the RAM Card

1f the RAM card is to be used for the, flrst time be sure to insert the battery into the
RAM card.

(1) Turn off the PC-2500 before mstailmg or remaoving the RAM card

{2) Move the lever at the card slot in the dlrectlon of the arrow shown in the figure.




Usiny ths RAM Cand

(3) Open the Terminal cover of the RAM:card; . - - . .~ R I DT

Note: Completely open the terminal cover {so that it does not cover the
terminals). Also, do not touch the terminals.

. _“Yerminal cover
AQ e

Terminals

(4) Insert the RAM card, with its terminals faclng up; mtb the card sldt 3

' AL
. ) .. -~

IMPORTANT:3E &' =x0isd s
Do not insert the RAM card
backward nor insert it with the
. .| terminal cover not compietely

"~ .| open. Daing so may short the
termmais and damage the PC-
2500. ~ . )

¢ UL

&

Firmly push the RAM card in to install it properly.

UL VSR 75 T S S PE S SRR U TN TR SRR SRR S S




Using the RAM Card

{5) Move the lever back to its original position.

[ Note:

Be sure to move the lever back
to its original position. If ygy
do not, the PC-2500 will pot
function. If the PC.2600 i
turned on without moving back
the lever, move back the Jever,
and turn the power switch off
_and then on.

2. Removing the RAM Card,. =
(1) Turn the PC-2500 off,
(2} Move the lever at the.card slot in the direction of the arrow shown in the figure.

Remove the RAM card.

{3) Immediately close the terminal cover after removing the RAM card.

N
( Note:

Be sure to close the terminal
cover completely (so that the
terminals ‘cannot be seen)
° Also, do not touch the ter
\minals. /




Usieig 6V RAM Card

{4) Move the lever back to its original Position,

ote: b

e surée 10 move the lever back
to its original position. [f you
do, n&, the PC-2500 will not.
function. If the 'PC2500 is

;. turned on without moving back.
, the lever, move back the lever,
| and, turn the power switch off
\ and‘thenon.” P
ey, :

3. Using the RAM Cerd

Normally, the memory in the PC-2500 and the memory in the ms}alled RAM pard
are linked when the RAM card is mounted in the PC-2500.

e b ' ol T 8
As shown ln the flgure below the program is written on,. the memory wuthmﬂthe
RAM icard while array variables and .simple .variables are. altocated iin the, memerg
within the PC- 2500 -

Tty R TS S P LR U

.y - - CEE . ) . R [TEE " . -
- . oo . L T b I o ’
B - vy, v - R . b . AT | . DR B
o A8 B I . ' [T T P S L S AN S P I

P .. RN P . .

Program
Mamory w;thm the {
RAM card ia '
’, £ I I _ Programld;taem
\ /, G ;. k

Array variables, simple

‘Mmory wtthm the | | - variables.
- PE2500 ) SR

, Fixed variable area

.
h .

The program written within the RAM card is retained, (bv the battery; insertedfmto
the RAM card) even if the RAM card is terhoved from'the PC-2500 Therefore the
same program can be used by mounting the RAM card agam into the PC-2500.
In this case, array variables and simple variables are not retained. The table data

created by the business program is also not retained.

If.a program which exceeds the capacity 9f:the RAM gard is.written, it; will. be
destroved and cannot be used when the RAM card.jis. remgved R

Keep the size of the program within the capaclty of the RAM card to preserve lt

NIRRT

evén after the RAM card is removed. (Sée page ‘98 f .









Using the RAM Card

Array variables and simple variables {table data created by the business software ang
the program loaded in the RAM card are retained.) in the PC-2500 will be cleared
when the RAM card with the setting by the MEM “B’’ command is installed, Thus,
if the contents in the PC-2500 are important, save them on tape before mstalimg the

RAM card.

® The stored program and data are cleared when the battery in the RAM card is
replaced (or removed). Therefore, if a valuable program is stored in the RAM
card, it is recommended that the program be recorded beforehand on tape.
If the battery in the RAM card is replaced while the RAM card is installed in the
PC-2500, the contents are not cleared.

® When the new battery is replaced, the contents of the RAM card can be retained
for approx. 34 months for the CE-201M and 18 months for the CE—202M {when
remaved from the PC-2500). oo _

If it becomes necessary to press the all reset switch with the RAM card installed,
be sure to press it while holding down onlv the space bar. If only the all reset switch
is pressed, or only the (8] , (T keys are pressed, or several kevs are pressed and
then the all reset switch, the program . and.-data stored within the RAM card are
cleared.

Reference , ’
(1} The pragram size {in bytes) can be obtained by the followmg operation. .
Example: BASIC only : .

RUN mode

CLEAR (Clears the simple variables, array variables, etc.)
31 02—MEM (ENTER] « displays the number of bytes in the program

;Tms value veries depending on the use of tha RAM card.
Usa the values (bytes) balow,

Capacity of Program/Data Area (bytes)

PC-2500 + ithi ey
PC-2500 only within PC-2500 + within
CE-201M | CE-201Monly | CE-202M | CE-202M only

* Capacities within the RAM card when MEM “C'" is sat



Using the RAM Card

(2) Using Both BASIC and the Business software

RUN mode
CLEAR {Clears the simple variables and array variables.)
()|
0 {Enters the Business software.)
{Specifies the special function.)
D {Checks the remaining memory.)
|BASIC : 00000

*: The valus shown here represents the sizs of the program
{in bytes},

If the program size does not exceed the values below, the program will be retained
within the RAM card even after it is removed from the PC-2500.

When using CE-20tM:. 8142 bytes

When using CE-202M: 16334 bytes

If your program is larger than these values, it cannot be storad within the RAM 'card.
Shorten your program or save it on tape.

Set MEM ““C** to store

e Data processed by the BASIC program

® Table data created by the Business software

within the RAM card. . .

if the RAM card is removed without setting MEM ““C", the data will be destroyed.

Note: The telephone book will be allocated within the program/data area once you
enter the Business software. If you do not use the Business software, follow
the method on page 353 to clear the table data and then return to BASIC.
This maximizes the capacity of the program/data area that can be used by
BASIC (values given in the previous table}.

Replacing the Battery in the RAM Card While it is Mbilnthd in the PC-2500

Follow the steps below to replace the bat'tery' in the RAM card to retain the stored

program and data. - '

(1) Mount the RAM card into the PC-2500.

(2) Remove the battery cover (for the RAM card) located on the rear of the PC-
2500,



Usiéig 'the RAM Cand

Battery cover

A

e . R o - - L Y - T -t"'

The RAM card’s bBattéry cover comes:out..
(3) Replace the battery according to the instructions i m the RAM card manu:l.
(4) Attach the batterv caver. '

— Refaronce —

The PC:2500 resets, the following ‘when the menu screen (for the Business
software and BASIC selectlon) is dlsplayad
. "USING

PRINT=LPRINT {becomes PHINT=PRINT)

WAIT

Last answer (resetsto @)

GRAPHIC mode of the | prlnter (sets ths text mode)

Console value (sets to 39 columns)

pmﬁwwr
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Program Control

CONT
GOTO*
NEW
RUN

Cassette Control
CLOAD
CLOAD?
CSAVE
INPUT #*
MERGE
PRINT #*

Debugging
LIST
LLIST
TROFF*
TRON*

 ‘Graphic
GCURSOR*
GPRINT*
LINE*
POINT
PRESET*
PSET*

Serial 1/0
CLOSE*
CONSOLE*
INPUT #1*
LLIST
LOAD
LPRINT*
OPEN*
OPEN$
PRINT #1*
SAVE

* These commands are also BASIC verbs, Their effect as commands is identica
to their effect as verbs so they are not described in the command reference séc

Commands

Printer Control
LLIST
LPRINT*

- TEST '

Variables Control

CLEAR*
MEM*
DIM* .

Angle Mode Control

DEGREE*
GRAD*
RADIAN"

Other
BEEP*

" PASS -
'RANDOM*
"USING*

OWAITe

Text
BASIC
TEXT

tion. See the verb reference section for more information
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Control and Branching
CHAIN
END
FOR...TO...STEP
GOSUB
GOTO
IF...THEN
NEXT
ON...GOsuB
ON...GOTO
RETURN
STOP

Assignment and Declaration

CLEAR
DIM
LET

Input and Output
AREAD
CSAVE
CURSOR
DATA
GCURSOR
GPRINT
INPUT
INPUT #
INPUT #1
LINE
LOAD
LPRINT
PAUSE
PRESET
PRINT
PRINT #
PRINT #1
PSET
READ
RESTORE
USING
WAIT

Other
BEEP
CLOSE
CLS
CONSOLE
DEGREE
GRAD
OPEN
RADIAN
RANDOM
REM
TROFF
TRON

108
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BASIC Rference

Pseudovariables Numeric Functions

INKEY$ - ABS

MEM S ACS

MEMS B -ASN

OPENS$ - ATN

Pl COS

POINT o DEG

: DMS T

String Functions - EXP ~ '

ASC - INT * |

CHR$ . LOG - i7 -

LEFTS Co LN A

LEN RND

MID$ w - SGN

RIGHTS SIN

STRS$ . SQOR

VAL TAN
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Cuimwands
CLOAD
2. If the designated file name is not retrieved, the computer will continye
to search for the file name even after the tape reaches the end. In thjg
case, stop the retrieval function by pressing the key. This alsg
applies to MERGE, CHAIN, CLOAD? and INPUT # commands to he
described later. -
3. If an error occurs during CLOAD or CHAIN command (to be described
later) execution, the program stored in the computer will be invalid,

e During loading the mark “+* is shown at the right most digit of the bottom line
of the display. The mark “»" will disappear when loading is complet_gy. While
a file name is being retrieved, no “*” mark will be displayed as thesldiding is
not started yet.

(I no file name has been specified, this will occur, durinig reading”of the first
program.} o
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Cormmands
CLOAD?

1 CLOAD?
2 CLOAD? “filename”

Abbreviations: CL0O.?, CLOA.?
See also: CLOAD, CSAVE, MERGE, PASS

The CLOAD? command is used to compare a program saved on cassette tape with

one stared in memory. It can only be used with the optional CE-152 or some other
cassette recorder. :

ol
Use

To verify that a program was saved correctlv, rewind the cassette tape to the begin-
ning of the program and use the CLOAD? command.

The first form of the CLOAD? command compares the program stored in memory
with the first program stored 6n the tape, starting at the current position.

The second form of the CLOAD? command searches the tape for the program whose
name is given by “filename” and then compares it to the program stored in memory.

CLOAD? Compares the first pragram from the tape with the one in
memory.

CLOAD? “PRO3” Searches the tape for the program names “PRO3” and
compares it to the one stored in memory.

* The “=" mark is displayed at the bottom right of the display unit when the

program is being verified. At the end of verification, the ““»"* mark disappears
and the prompt is displayed.
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Commands
GONT

1 CONT
Abbreviations: C., CO., CON.
See also: RUN, STOP

Purpose

The CONT command is used to continue a program Whlch has bﬂﬂn te’mporanly

. - ! . oo ,-:.I.-'.
When the STOP verb is used to halt a program during execution, the program can be
continued by entering CONT in response to the prompt.

Whien a program is halted using the @ key, the program can be continued by
entering CONT in response to the prompt '

CONT also functsons when t:he program is. temporanly mtaerrupted due to a com-
mand such as PRINT or GPRINT. o O

HENTI AP WP SR IN N | PRGN R

\ e e EENTT L L
txamp'es .. o vy . a oty ' LI N EE T SRR

CONT Continues an interrupted program execution.

K4 G e e e ey e TR T D SR P
i 'O LNNDS PR
} ' e, Ll .?‘;'II)
R VLTI i
! A s
4 ¢ = ; oM s
, .."!:. 4 ¢
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Commands
CSAVE

1 CSAVE
2 CSAVE “filename"
3 CSAVE, “password’
4 CSAVE “filename”, "“password"

Abbreviations: CS., CSA., CSAV.
See also: CLOAD, CLOAD?, MERGE, PASS.

Purpose .
2 'oa." .

The, CSAVE.command. is used to save a program.to cassette tape. It can only be
used with the optional CE 152 ©or some other cassette recorder,

Use TR SN PR

The first form of the CSAVE command wntes all of the programs in memory on to
the cassette tape without - a ‘$pecified File‘name. : S

The second form of the CSAVE command wrltes aII of the programs in memory on

to the cassette tape and assigns the indicated fnle name M G

The third form of the CSAVE command writes all of the programs:in memoryion to
the cassetfe tape withaut-a:specified file name and assigns the indicated password.
Programs saved with a password may be‘loaded by anyone;: but.only.someone who
knows the password can list or modify the programs. (See discussion under PASS

ccmmand) A L e gOMTE 1 e e

The fourth form of the CSAVE command wntes all of the programs in memory on
to the cassette tape and assigns them the indicated file name and password.

If the PC-2500 is in PROgram or RUN-mMode, program-memovy<is loaded to the tape.
When the PC-2500 is in the Reserve mode, reserve memory is loaded.

Examples

under the name ‘PROJ’, protected with the pass-
word ‘SECRET".
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GOTO

-
1 GOTO expression

Abbreviations: G., GO., GOT.

See also: RUN -

The GOTO command is used to start execution of a program.

Use
The GOTO command can be used in place of the’ RUN oommand to start program
execution at the line number spécified by the expression.” :

GOTO differs from RUN in six respects:
1) The.value of the interval for WAIT is-not reset. - -
2) The display format established by USING statements is not. cleared
3) Variabies and arrays are preserved
" 4) PRINT=LPRINT status 'is riot reset.
5) The pointer for READ is not reset.

6) The cursor specification is.maintained.
7) The horizontal direction-of the graphic cursor is speclfled wn:hr 0 The setting

. for the vertical direction is mamwned
8) The serial 1/O circuit is not'closed.

Execution of a program with GOTO is identical to execution with the key.

E xamples . Sy G

GOTO 18¢ Begins execution of the program at line 18@.
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Commands
LIST

e

1 LIST
2 LIST line number
3 LIST “label”

Abbreviations: L., LI, LIS,
See also: LLIST

|

The LIST command is used to display a program.

Use
The LIST command may only be used in the PROgram mode.

* With format (1), the program is displayed from its first line until the display is

full.
* with format (2), the program is displayed from the line of the speclfned line

number until the display is full.
If the line for the specified number does not exist, the program will be dlsplayed

from the line with the next largest number which does exist.
* With format (3), the program is displayed from the line written with the speclf‘ed

label until the display is fuil.
* When programs are merged with the MERGE command, the LIST command

functions for the last program.
However, if the label specified in format (3) does not exist in the last program, it

is searched for in sequence from the first program. If the specified label is found,
the line containing it is displayed. If a password has been set the LIST command

is ignored.

Examples

LIST180  Displays line number 100.
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LLISY

1 LLIST

2 LLIST expression
3 LLIST expression 1, expression 2 o

4 LLIST expression,
5 LLIST, expression

Abbreviations: LL., LLIl., LLIS.

See also: LIST Q

The LLIST command is used for printing a program on the printer.

' e, T PO R
Use ,

* When the serial I/O interface is open dus 1o the BPEN & command the LLIST
. command outputs the program.at the serial 1/0 mterface terminal, (See page
196.} To return the program pnntmg command to the prlnter execute the
CLOSE command. .

; S ERERE N CTRY L B ST BUC RIS TR S
The LLIST command may be used in the PROgram or RUN mode ~

PRI I

The first form prints all 6f the programs in me?nory

: /:1' < 5 :
The second form;prints-only the program ljne whose llﬂe number is: gwen by ex-
pression. . C

Thé thlrd form prmts ‘the ‘statements from the lme numbe?‘wsth the nearest line
equal to or greater “than the value of* expresslon 1" to the" nearest line equal to or
greater than the“valué 6f expression 2. ‘There must ‘b at least tWo lines’ between ‘the
two numbers.

The forth form prints all program lines beginning with the line whosé;number is

iven by the expression.
9 y P AR T W EA AT feyelar

The fifth form prints all program lines up to, and mcludmg, the Ilne whose number
is given by the expression.

* When programs are merged with the MERGE command, the LLIST command
functions for the last program. To list a program stored earlier, execute.

LLIST “label”,
If a password has been set the LLIST command is ignored.

Although the number of characters in the printing line is set by the CONSOLE
command, an error will result (ERROR 3) if less than 24 columns is set and the
LLIST command is executed. Set the printing line to 24 columns or more before
executing the LLIST command. {See page 194 for information on the CONSOLE
command.)
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TLEIST

LLIST 10@, 280 Lists the statements between line numbers 10@ and 200.
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Commands
MERGE

T TTT——
1 MERGE

2 MERGE "filename” ‘
(effective for the manual operation in the PROgram or RUN mode)

Abbreviations: MER., MERG.
See also: CLOAD ]

The MERGE command is used ta load a program saved on cassette tape and merge
it with the program existing in memory.

Use

The MERGE command retains the program already stored in the PC-2500 and then
loads a program recorded on the tape. Therefore, several different programs can be
stored in the PC-2500 at the same time,

When programs with file names PRO-1, PRO-2 and PRO-3 are to be stored, PRO-1
is stored using the CLOAD command, and PRO-2 and PRO-3 are transferred to the
computer using the MERGE command. The state of the storage is as follows.

(Tape)
B 5 I .
—Fllaname Program Filoname Program Fllename Program
CLOAD “PRO-1" MERGE ““PRO-2" MERGE “PRO-3"
Program “PRO-1" Program “PRO-1" Program “PRO-1"
Program “PRQ-2" Program “PRO-2"
= wp | Program PRO-3"

Program area of the computer

Transter the first program to the computer using the CLOAD command,
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Commands
MERGE

Programs loaded using the MERGE command are stored as in the example. The
programs are handled as follows by their line numbers.

If the first line number of the program loaded using the MERGE command is

larger than the last line humber of the previously loaded program, the two pro-
grams are considered to be a single program.

If the first line number of the program loaded using the MERGE command is
smaller than the last line number of the previously loaded program, the two
programs are considered separate.

In the example above, where the line numbers for programs PRC-1, PRO-2, and
PRO-3 are 10-200, 50-150, and 160-3@p respectively, PRO-1 and PRO-2 are
considered separate. PRO-2 and PRO-3 are considered to be a single program
with line numbers 58-300. A Ve

Loading programs with the MERGE command may result in 2 or more programs
in the PC-2500 with the same, line.numbers. . In this case the executed RUN or
GOTO {RUN expression, GOTO expression} js valid only for the last merged pro-
gram. There will be no way to execute the preceding program(s).

Therefore, put a label at the beginning of the program to be executed and execute
using the defined key.

Note, however, that anly the last merged program can be edited after the MERGE
command has been executed and that the program{s) loaded earlier cannot be
edited. Therefore, add the label to the program before merging the next program.

Merging password protected programs

When loading programs with passwords (password protected programs) using the
MERGE command, the handling of the programs differ as follows depending on
whether the programs within the computer are protected.

When protected
Password protected programs cannot be loaded.

When not protected )
if password protected programs are loaded using the MERGE command, all

programs within the computer become protected.

When the programs within the computer are protected, programs without passwords
become password protected when loaded using the MERGE command.
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Commands
MERGE

-

Executing merged programs
The figure shows the memory when: PRO-‘I iis toaded aﬁter

“A" PRO-1 which PRO-2 and PRO-3 are loaded using the merge com,
........ ---1 mand. If a program is started using RUN or GOTO {RUN
“B” PRO-2 | expression or GOTO expression), PRO-3 will be executeq
“““““““““ On the other hand, if started using RUN “label”, GoTq
“C" PRO-3 "label”, or a ‘defined key' the specified label is seardﬁd for

, From the beginning of PRO-3 wnhm tﬁ'e computer

If not found in PRO-3, the search proceeds in PRO-1." If also not found i PRO.1
PRO-2 is searched. If the [abe! is found ‘the’ program lé executed 'Fron‘i the Iabeﬁed
line.

Note that since the label is searched for in this manner, it ‘a label used i PRO-1 and
PRO-2 is also used in PRO-3, PRO-1-and PRO-2 pannot be executed.

Further, if the LIST command is executed with the label speclfled as LLIST A",
“C" [ENTER] , the label is searched for in PRO-3 first, :
An error results since “C’" appears first.
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Commands
NEW

1 NEW

Abbreviations: none

The NEW command is used to clear existing program or reserve memory.

When the NEW command is executed in the PRO mode, the program, an'ﬂvf‘-Vﬂﬁf
ables, and simple variables within the program/data area are all cleared. However,
this function does not clear anything if a password has been set.

When ‘used in the Reéserve rnode the NEW command clears all existmg reserve
memory.

The NEW command is not defined in the RUN mode and will result inan.ERROR 9,

Note: . Table data created by the Business Software will not be cleared. - To clear
the table data, follow the method ““Delete All Files” given on page 353.

tExamples

NEW Clears program or reserve memory
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PASS

1 PASS "character string”
Abbreviations: PA., PAS.

|
See also: CSAVE, CLOAD, NEW J

The PASS command is used to set and cancel passwords.

Use

Passwords are used to protect programs from inspection or modification by other
users. A password consists of a character string which is no more than seven charac-
ters long. The seven characters must be alphabetic or one of the following special
symbols: | # $ % & ()++—-/,.:;<=>717@ " A[] -

Once a PASS command has been given, the programs in memory are protected. A
password protected program.cannot be examined or modified in-memory. It cannot
be sent to tape or listad with LIST or LLIST, nor is it possible to add or delete
program lines. |f several programs are in memory and PASS is entered, all programs
in memory are protected. The only way to remove this protection is to execute
another PASS command with the same password. L .
Note: When a password with 7 or more characters is declared, only the first 7

characters are valid and are used to set and remove protection.

Press right after the password.

Writing characters or symbols after the password results in an error and the

password cannot be cancelled.

{example) PASS “ABCDEFG"”:A=123 - Error

PASS "“"SECRET” Establishes the password ‘SECRET' for all programs in mem-
ory.

* Regarding the Password When Using the RAM Card
The password for the PC-2500 and for the RAM card are separats.
When the RAM card is mounted, the password set, and the RAM card is removed,
the program stored in the RAM card becomes protected. The password for the
PC-2500 will not be set at this time.
Further, if the RAM card is mounted after protecting the program within the
PC-2500 (i.e. setting the password), the program within the RAM card will not bé
protected, .
(However, the password previously set for the program in the RAM card is valid)
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HUN

1 RUN
2 RUN line number

Abbreviations: R., RU,
Liee also: GOTO, MERGE

The RUN command is used to execute a program in memory.

Use

The first form of the RUN command executes a program beginning with the lowest
numbered statement in memory.

The second form of the RUN command executes a program beginning wlth the
specified line number, - - T

* When programs are merged with the MERGE command, the last merged program
will be executed with format {1).or."RUN-expitession’ in format {2).

RUN differs from GOTO in eight respects: -
1) The value of the interval for WAIT is reset.
2) The display format established by USING statements is cleared.
3) Variables and arrays other than the fixed variables are cleared.
4) PRINT=PRINT status is set.
5) The pointer for READ is reset to the beginning DATA statement.
8) The cursor specification is cleared.
7) The setting for the graphic cursor is cleared to (@, 7).
8) Closes the serial 1/0 circuit {serial port}.

Execution of a program with GOTO is identical to execution with the DEF key.
In all three forms of program execution FOR/NEXT and GOSUB nesting is cleared,

Examiples

RUN 198  Executes the program which begins at line number 100.
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Commands
TEST

1 TEST
Abbreviations: TES.

The TEST command is used to check the colors and conditions of the ink in the
pens,

Four squares {5 x 5 mm) are drawn in different colors.

Examples

TEST

{1) Color of position 0 (black)
OD00d

(2) Color of pasition 1 {blue)
@@ @ {3) Color of position 2:{green)
{4) Color of position 3 {red)

120



Verhs
AREAD

1 AREAD variable nams
Abbreviations: A., AR., ARE., AREA.

See also: INPUT. verb and discussion of the use of the DEF key in
Chapter 6

The AREAD verb is used to read in a single value to a program which is started using
the DEB key,

Use

When a program is labelled with a letter, so that it can be started using the ©EF key,
the AREAD verb can be used to enter a single starting value without the use of the
INPUT verb. The AREAD verb must appear on the first line of the program follow-
ing the label. If it appears elsewhere in the program, it wili be ignored. Either a
numeric or string variable may be used, but only one can be used per program.

To use the AREAD verb type the desired value in the RUN mode, press the
key, followed by the letter which identifies the program. If a string variable is being
used, it is not necessary to enclose the entered string in quotes.

180 “X: AREAD N
20 PRINT NA2
30 END

Entering “'7 X’* will produce a display of 49",

Notes:
1.When the display indicates PROMPT (*>>") at the start of program execution, the
designated variable is cleared.
2. When the contents are displayed by a PRINT verb at the start of program execu-
tion, the following is stored:
Example: When the program below is executed;
19 “A*:; PRINT “ABC", “DEFG”
20 “S”: AREAD AS$: PRINT AS$
RUN mode
B (&) -~ ABC DEFG
3 - DEFG
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Varbs

AREAD . ]

® When the display contents are set by PRINT Nu-merlc e; :rll::ilci?étr:‘:;?rfsix-prﬁfv
sion, Numeric expression...., Numeric expression, of © Yng,
“String”...., the contents displayed last are stored.

When the display contents are set by PRINT r\!umeric e{pres(sronihnumetric eXpres.
sion; Numeric expression...., the contents dispiayed first {on the extreme jogy)
are stored. et Qi el mt?
When the display contents are set by PRINT “String™; Str:';s)] . ei:?% oo the
contents of the ““String” designated last {on the extreme rig r ec
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Verbs
BEEP

1 BEEP expression
Abbreviations: B., BE., BEE.

The BEEP verb is used to produce an audible tone.
(W]

The BEEP verb causes the PC-2500 to emit one or more audible tones at 4 kHz.: Fhe
number-of beeps:is determined by the expression, which must be numeric.. {Pasitive
number -less -than- 9.998990999E+99) - The. expression is evaluated, but oniy the
integer part is used to determine the number of beeps,

BEEP may also be used as a command using numeric fiterals and predefined vari-
ables. in thls case the beaps occur immediately after the (EavEn) key is pressed.

Examples e

10 A=5 : B$="9"

20 BEEP 3. . Produces 3 beeps.

30 BEEP A . Produces 5 -beeps.

4% BEEP{A+4)/2 Produces 4 beeps.

50 BEEP B$ This is illegal and will produce an ERROR 9 message.

60 BEEP —4 Produces no beeps, but does not produce an error masage

' “t
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Verbs
CHAIN

1 CHAIN

2 CHAIN expression

3 CHAIN “filename"”

4 CHAIN ‘filename”, expression

Abbreviations: CH., CHA., CHAI.
See also: CLOAD, CSAVE, and RUN

The CHAIN verb is used to start execution of a program which has been stored on
cassette tape. It can only be’ used in connection with the optlonal CE-152 or some
other cassette recorder.

Use

To use the CHAIN verb one or more programs must be stored on a cassette. Then,
when the CHAIN verb is encountered in a running program, a program is loaded
from the cassette and executed,

The first form of CHAIN loads the first program found on the tape and begins
execution with the lowest line number in the program. The effect is the-same as
having entered CLOAD and RUN when in the RUN ‘mode.

The second form of CHAIN loads the first program found on the tape and begins
execution Wlth the line number spectfled by the expreslon

The third form of CHAIN searches the tape for the program whose name is indicated
by “filename”, loads the program, and begins execution with the lowest line
number.

The fourth form of CHAIN will search the tape for the program whose name is
indicated by filename, load the program, and begin execution with the line number
indicated by the expression.

Examples

10 CHAIN Loads the first program found on the tape and begins
execution with the lowest line number.

20 CHAIN “PRO-2", 480 Searches the tape for a program named PRO-2,
loads it, and begins exectuion with line number 480.

— e —— ————— —— — — — —— — — — — —
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CHAIN

For example, let’s assume you have three program sections namad PRO-1, PRO-2,
PRO-3. Each of these sections ends with a CHAIN statement.

“PRO-1""
10: Magnetic tape
2: (“ v ” indicates the position of the tape
: Execution | recorder head.}
. v
. File name| | File name
400» CHAIN . g ::PRo_zan "959'3" j
460: CHAIN “PRO-2", 410 | | |
“PRO"z”
»  410:
Execution
: v
’ File name File name
700' CHAIN , “PRO-2" “PRO-3"
76_0: CHAIN “PRO-3", 71@_
"PRO"3” ' .
710:
: v
Execution File name File name
“PRO-2" “PRO-3"
998: END

During execution, when the computer encounters the CHAIN statement, the next
section is called into memory and executed. In this manner, all of the sections are

eventually run.
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Verbs
CLEAR

1 CLEAR
Abbreviations: CL., CLE., CLEA.
See also: DIM

The CLEAR verb is used to erase ail variables which have been used in the program
and to reset all preallocated variables to zero or null.

Use

The CLEAR verb recovers space which is being used to store variables. This might
be done when the variables used in the first part of a program are not required in the
sacond part and available space is limited. CLEAR may also be used at the begin-
ning of a program when several programs are resident in memory and you want to
clear out the space used by execution of prior programs.

Clear does not free up the space used by the variables A—Z, A$—~Z$, or A(1)—-A(26)
(without DIM declaration) since they are permanently assigned (see Chapter 4),
CLEAR does reset numeric variables to zero and string,variables to nuli.

E xamples

18 A=5: DIM C(5) ,
20 CLEAR Frees up the space assigned to C{ ) and resets A to zero.

Note: |f you want to use more than 27 subscripts with variable array A(' ), execute
the statements shown below following the CLEAR statement.

100 CLEAR: POKE &6D89, 0, 64, 64
110 CALL &B4DE
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cLS

1 CLS ‘
Abbreviations: none
See also: CURSOR

Purpose

The CLS command clears the display.

Use

Clears the display and returns the display start position to 0.

10:WAIT 3° ‘This program disp!ays the entry while moving it from left
20:INPUT A$ to right an the display unit.{from the upper line to the
30:FOR B=0 TO 23 iower line). Each time the FOR-NEXT loop of lines
4p:CLS 3070 is executed, the display is cleared with the CLS
50:CURSOR B, 1 command, and display start position is shifted with the
80:PRINT A$ CURSOR command, and the contents of A$ are dis-
70:NEXT B played with the PRINT command. By writing and clear-
80:CLS ing the display in this manner, the display can be made to
90:END appear to move. (Delete line 4@ and execute. Note the

difference.)
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CURSOA
T
1 CURSOR expression 1, expression 2
2 CURSOR expression
3 CURSOR
Abbreviations: CU., CUR., CURS., CURSO.
See also: GCURSOR, CLS, INPUT, PRINT, PAUSE

Specifies the display start position in column units.

Use
Format (1) and format (2) specify the display start position in units of a character:
position for the contents displayed by the PRINT command, PAUSE command, etc.
* The display position is specified as follows using format (1).

Horizontsl position > 01234567891011121314161617 181920212223

(specified by expression 1)

L’(JM—'O

Vartical poshtion
{specified by exprassion 2)

A position on the display unit is specified by its horlzontal and vertical positions,
The values of expression 1 and expression 2 specify the horizontal and vertical
position, respectively.

Therefore, be sure that the value of expression 1 is in the range of #—23 and the
vaiue of expression 2 is in the range of 3—3.

Exampies

5 CLS
10 CURSOR 7,0:PRINT“ABC”

20 CURSOR 9,1:PRINT”“DEF”

30 CURSOR 11,2:PRINT”GHI"

40 CURSOR 13,3:PRINT"JKL"

5@ CURSOR 20,1:PRINT“MNOPQRST*”

Executing the program will display the following,

7 9 17 13 20
0 ABC
1 DEF NOP
2| AQRST GHI
3 JKL T
Display start position — 7 0 91 11 2 133 2:’.),1
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CURSOR
* The display position is specified as foilows using format (2).

Istline | 01 23 . 223

ndline | 242626 ... .. ... ..... .. ... ... .. 48 47

Srdline | 484950 . ... ., .., . .., ... ... . .. ... 6970

ahline | 719273 ... L a5

As shown, the positions on the dispiay are assigned numbers from @ to 95, starting
from the top left of the display unit to the bottam right. The value of the expres-
sion in format (2) specifies the number of the position for the display start position.
Therefore, be sure that the value of the expression in format {2) is within the range
of §—95. Exceeding this range results in a error (ERROR 8.

5 CLS
10 CURSOR 48:PRINT 123
20 CURSOR 26:PRINT “ABCDE"’

[—Position 26
1st line
2nd ling ABCDE
3rd line 12 3
4th line
L — Position 48

* Format {3) clears the display start position,

The characters in front of and behind those displayed by the PRINT command or
PAUSE command after the display start position was specified with the CURSOR
command. are retained. This feature can be used in many ways to change only a
portion of the display. To clear the display, use the CLS command.

* The display start position specified in the CURSOR command can also be used
for the INPUT command. However, after the INPUT command is executed, the
display start position wili still be specified at this position.

Therefore, note that the characters will be displayed from the same position if a
PRINT command is executed next.
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10 CLS
2 CURSOR 0,2

30 INPUT“DATA=";A
E40 PRINT A/2

The position specified in line 20 applies for lines 30 and 40,

10 CLS
20 CURSOR 9.2
30 INPUT“DATA=";A

35 CURSOR
[40 PRINT A/2
The position specified in line 20 is cleared,

* |f the displayed characters overflow the screen, the screen is moved up {scrolled}
to display all the characters even though the display start position was specified
with the CURSCOR command. .
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DATA

——

1 DATA expression list
Where: expression listis: expression
or: expression, expression list

Abbreviations: DA., DAT,
See also: READ, RESTORE

P

The DATA verb is used to provide values for use by the READ verb.

PR Lent Ty,

When‘usslghmg initial values to-an array, it is convenient to’ Iist the vali:es iva DATA
statement and use a READ statement in a FOR ., . NEXT loop to load the values
into the . grray. When the first READ is executed, the first value in the first DATA
statement is returned. Succee,dmg READs use succeedmg values in the saquemlal
order i m v;ghlch thev appear in the program regardiess of how many v;lues are llsted
in each DATA statement or how' many DATA statements are used.

. N

DATA statements have no effect if encountered in the course of regular @g‘h
of the program, so they can be inserted wherever it seems appropriste. - Mmy
programmers . liketoinclude .them immediately. following, the READ which. uses
them. If desired, the values in a DATA statement can be read a second time by
using the RESTORE statement.

19 DIM B{10) Sets up an array.

20 WAIT 128

30 FORH=1TO 10

40 READ B{H) 'Loads the values from the DATA statement into B{ )
50 PRINT B{H) B(1) will be 10, B{2) will be 29, B(3) will be 30, etc.
60 NEXTH

70 DATA 19,20,30,40,50,60
80 DATA 70,80,90,100
80 END
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DEGREE

1 DEGREE
Abbreviations: DE., DEG., DEGR., DEGRE.
See also: GRAD and RADIAN

Purpose

The DEGREE verb is used to change the form of angular values to decimal degrees.

Use

The PC-2500 has three forms for representing angular values — decimal degr,eg.‘
radians and gradient. These forms are used in specifying the arguments to the SIN,
COS, and TAN functions and in returning the results from the ASN, ACS, and ATN

functions.

The DEGREE function changes the farm for all angular values to decimal degree
form until a GRAD or RADIAN verb is used. The DMS and DEG functions can be
used to convert decimal degrees to degree, minute, second form and vice versa,

Example

19 DEGREE | |
20 X=ASN 1 X now has a value of 99, i.e. 99 degrees, the Arcsine of 1.

39 PRINT X
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DIM

N

1 DIM dim list

Where: dim list is: dimension spec.
or: dimension spec., dim list
and: dimension spec.  is: numeric dim spec.
. or: string dim spec.
and: pumeric dim spec is: numeric name {size)
and: stringdim spec  is: string name {dims)
) or: string name {dims)+len

and: numeric name is: valid numeric variable name
and: string name is: valid string variable name
and: dims is: size
or: size, size
and: size is: number of elements
and: len is: length of each string in a string array

Abbreviations: D., DI.

Purpose

The DIM verb is used to reserve space for numeric and string array variables.

Except for an array of the form A{ ) or AS( ), a DIM verb must be used to
reserve space for any array variable.

The maximum number of dimensions in any array is two; the maximum size of any
one dimension is 255. |n addition to the number of elements specified in the
dimension statement, one additional “zeroeth” element is reserved. For example,
DIM B(3) reserves B(@), B(1), B(2) and B{3). In two dimensional arrays there is an
extra “‘zeroeth” row and column.

In string arrays one specifies the size of each string element in addition to the
number of elements. For example, DIM B$(3)*12 reserves space for 4 strings which
are each a maximum of 12 characters jong. If the length is not specified each string
can contain a maximum of 16 characters.

When a numeric array is dimensioned, all values are initially set to zero; in a string
array the values are set to null.

For the array A and A$ DIM declaration, refer to the paragraph discussing variables.

Array variables can be cleared {or set undefined) with the CLEAR command.
When the program is started using the RUN command, array variables are

automatically cleared.

The variable name once declared cannot be declared again. -When a program once
executed is executed again with the GOTO command on using the key, the
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same variable name as formerly declared will be declared again if tbe line with
DIM command is executed. In this case, clear the array variable with the CLEAR
command and then declare it again.

10 DIM B{10) Reserves space for a numeric array with 11 elemeng.

20 DIM C$(4, 4)+19 Reserves space for a two dimensional string array With 5
rows and 5 columns; each string will be a maximym
of 10 characters.
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END

1 END
Abbreviations: E., EN

The END verb.is used to signal the end of a program and close the serial 1/0 circuit.

Use

When multiple programs. sre loaded into.memory at. the same. time 2 mark must be
included to indicate where each program ends so that execution. does. not continue
from one program to another. This is done by including an END verb as the last
statement in the program.

Examples [
J

10 PRINT "HELLO%  With. these programs in memory a ‘RUN 18" prints

2p END ‘HELLO’, but not ‘GOODBYE’. ‘RUN 39 prints
3@ PRINT “GOODBYE", ‘GOODBYE’.
49 END ' :

135



Verbs
FOR

1 FOR numeric variable=expression 1 TO M‘E!Qﬂ_g
2 FOR numeric variable=expression 1 TO expression 2

STEP expression 3
Abbreviations: F. and FOQ.; STE.

See also: NEXT

The FOR verb is used in combination with the NEXT verb to repeat a series of
operations a specified number of times.

Use

The FOR and the NEXT verbs are used in pairs to enclose a group of statements
which are to be repeated. The first time this group of statements is executed the
foop variable (the variable: named lmmediately followmg the FOR)} has the value of
expression 1.

When execution reaches the NEXT verb tﬁe Iddp variable is inc':'reased by the step
size and then this value is tested against expression 2. |f the value of the loop
variable is less than or equal 1o expression 2, the enclosed group of statements is
executed again, starting with the statement following the FOR. In the first form
the step size is 1; in the second form the step size is given by expression 3. |f the
value of the loop variable is greater than expression 2, execution continues with the
statement which immediately follows the NEXT. Because the comparison is made
at the end, the statements within a FOR/NEXT pair are always executed at least

once.

Expression 1, expression 2, and expression 3 must be in the range of
—9.999999999E99 ~9.999999999F99. When expression 3 is zero the FOR/NEXT
loop will be infinite.

The loop variable may be used within the group of statements, for example as an
index to an array, but care should be taken in changing the value of the loop vari-
able.

Programs should be written so that they never jump from outside a FOR/NEXT pair
to a statement within a FOR/NEXT pair. Similarly, programs must never leave 2
FOR/NEXT pair by jumping out. Always exit a FOR/NEXT loop via the NEXT
statement. To do this, set the loop variable to a value higher than expression 2

The group of statements enclosed by a FOR/NEXT pair can include another pair of
FOR/NEXT statements which use a different loop variable as long as the enclosed
pair is completely enclosed; i.e., if a FOR statement is included in the group, the
matching NEXT must also be included. FOR/NEXT pairs may be “nested’” up t0
five levels deep.
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FOR

[ Examples

1@ FORH=1TO65 — This group of statements prints the numbers
2¢ PRINT H 1,2.3,4,5
38 NEXTH —

4@ FOR N=10TO @ STEP—-1——— This group of statements counts down 18, 9,

5@ PRINT N 8,7,6,5,4,3,2,1,0.
6@ NEXTN N

7 FORN=1TO10  ——
80 X=1
9% FOR F=1 TON This group of statements computes and prints

190 X=X*F N factorial for the numbers from 1 to 10.
118 NEXT F

120 PRINT X
13@ NEXTN

Note: If execution jumps out of the FOR-NEXT loop, a nesting error {ERROR 5)
will occur if a subsegquent FO_R-NEXT loop is encountered.
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1 GOSUB expression
" Abbreviatiohs: GOS., GOSU.
See also: GOTO, ON ... GOSUB, ON...GOTO, RETURN

Purpose

The GOSUB verb is used to execute a BASIC subroutine.

Use

When you wish to execute the same group of statements several times in the course
of a program or use a previously written set of statements in séveral programs, it is
convenient to use the BASIC capability for subroutines usmg the GOSUB and
RETU RN verbs.

The group of statements is mcluded in the program at some location where they are
not reached in the normal sequence of execution. A frequent location is following
the END statement which marks the end of the main program. At those. locations
m the main body of the program where subroutmes are to be executed, include a
GOSUB' statement with an expression which_ indicates the startn'ig ting “numbé# of
the subroutine. The last line of the subroutme must bé'a‘ RETURN.” When GOSUB
is executed, the PC-25600 transfers control to the indicated line number and pro-
cesses the statements until a RETURN is reached. Control is then transferred back
1o the statement foilowing the GOSUB.

A subroutine may include @ GOSUB. Subroutines may be ‘“‘nested” in this fashion
up to 10 levels deep.

The expression in a GOSUB statement may not include a comma, e.g., ‘A(1, 2}
cannot be used. Since there is an ON ... GOSUB structure for choosing different
subroutines at given locations in the program, the expression usually cansists of just
_ the desired line number. When a numeric expression is used it must evaluate to &
valid line number, i.e., 1 to 65279, or an ERROR 4 will occur.

10 GOSUB 109 When this program is run it prints the word ‘HELLO'.
20 END

100 PRINT “HELLO"
110 RETURN
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1 GOTO expression
Abbreviations: G., GO., GOT. :
See also: GOSUB, ON. .. GOSUB, ON...GOTO

The GOTO verb.is used.to transfer control to a specified;line number.

The GOTO verb transfery cofitiol from dne acation in a BASIC program 'to another
focation ‘“’Un’ﬁkd the GOSUS Veib, GOTO does not “remember” the IOcatlon fmm
which ttie transfér ocetifred;’ - : .

'.J'

The expressaon in a GOTO statement may not include a comma, e.g., ‘A(1 2)'
cali ot BE UEBH' “"Since” there s Br  ON . GOTO striicture for choosing” differerit
aesnnéﬂoﬁéuﬁt“gﬁeri lﬁﬁétlon‘s in ‘the' prograrrf thee ‘Expression usually ‘consists’ of
just the desired line umber.  Wher a numeric expressioh 'is Gsed, It ilit evaluate
to a valid-line number, i.e., 1 to 65279, or an ERROR 4 will occur. . :

Well desngned programs usual!y flow simply from beginning to end, except for
subroutines exeaited t!unr'fg the program. Thersfore, ,the principal use of the GOTO
verb is as a part of an IF ... THEN statement. ‘

19 INPUT A% This program prints ‘YES’ if a 'Y’ is entered
20 IF A$=""Y" THEN GOTO 50 and prints ‘NO’ if anything else is entered.
30 PRINT “NO”

49 GOTO 69

50 PRINT “YES”

60 END
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GRAD
e ————
1 GRAD
Abbreviations: GR., GRA.
See also: DEGREE and RADIAN : S \J
dient form;

The GRAD verb is used'to change the form of angular values to gra

The PC-2500 hes three forms for representing angular values — decimal degrees,
radians, and gradient. These forms are used in specifying the arguments to the SIN,
COS, and TAN functions and in returning the results from the ASN, ACS, and, ATN
functions. ' , .

The GRAD function changes the form for all angular values to gradient form until
a DEGREE or RADIAN verb is used. Gradient form represents anguiar measure-
ment in terms of percent gradient, i.e., a 45° angle is a 5@° gradient.

Examples

19 GRAD , ; X now has a value of 100, i.e.,.a 109° gradient, the Arcsine
20 X=ASN 1 of 1. ' .
3@ PRINT X
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Verbs
IF ... THEN

1 IF condition THEN statement
2 IF condition statement

Abbreviations: none for IF, T., TH., THE.

Purpose

The IF ... T_H_EN verb pair is used to execute or not to execute a statement depend-
ing on conditions at the time the program is run.

Use

In the normal running of BASIC programs, statements are executed in the sequence
in which they oocur. The IF ... THEN verb pair allows decisions to be made during
execution so that a given statement is executed only when desired. When the
condition part of the IF statement is true, the statement is executed; when it is
false, the statement is skipped. B

The condition part of the IF statement can be any relatlona! expressnon as descrlbed
in Chapter 4. It is also possible to use a numeric expression as a condition, altﬁough
the. lnﬁent of the statement will be less clear Any expresslon which evaluates to
zero or a negatlve number is consldefed false any whvch evaluates to a posmve
number is consn idered true.

The statement whlch follows the THEN may be any BASIC smternent mcludmg
another IF ... THEN, I1fitis a LET statement, the LET verb ftself must appear
Unless the statement |s an END GOTO or ON .. GOTO the statement follqwmg
the IF ... THEN statement is the next one executed regardless of whether the

condition is true. '
The two forms of the IF statement are identical in action, but the first form is clearer.

Examples

10 INPUT “CQNTIINUE? " A$ This program, continues t ask “CON-
20 IF A$="YES"” THEN GOTO 10 TINUE? ' as long as "YES' is entered,;
30 IF A$="NO"” THEN GOTO 60 it stops if ‘NO' is entered, and com-
49 PRINT “YES'OR NO, PLEASE” plains otherwise.

0 GOTO 19 |

60 END
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Verbe
INPUT

T
1 INPUT input list )
Where: input list is: input group
or: input group, input list
and: input group is: var list

or: prompt, var list
or: prompt; var list

and: var list is: variable
or: variable, var list
and: prompt is: any string constant

Abbreviations: 1., IN., INP., INPU.
See also: INPU #, READ, CURSOR, PRINT

Purpose

The INPUT verb is used to enter one or more values from the keyboard.

When you warnt to enter dlfferent values each time a program is run, use the INPUT
verb to enter these values from the keyboard.

In its simplest form the INPUT statement does not include a prompt string; instead
a question mark is dlsplayed on ﬁte left edge of the dlsplay A value is then entered
followed by the - kev This value is assigned to the flrst variable in the list.
If other vanables are mcluded in the same INPUT statement thas process is repeated
until the [ist is exhaustéd. '

If a prompt is included in the INPUT statement, the process is exactlv the same
except that, instead of the question mark; the prompt strmg is dlsplayed at the left
edge of the display. If the prompt string is followed by a semicolon, the cursor is
positioned |mmed|ately following the prompt. If the prompt is followed by a
domra, the prompt is displayed. Then when a key rs pressed th’e dnsplav is clured
anﬂ ﬂ1e flrst chared‘ter of the mput is displayed at the’ Ie‘ft‘edge

S R )
When a prompt is speclfled and there is more ﬂ\an one vanable in. the Ilst following
it, the second and succeeding variables are prompted with the questlon mark. !fa
second prompt is included in the list, it is displayed for the variable which lmmedl-

ately follows it.
When the display starting position has been specified using the CURSOR command
before executing the INPUT command, the input prompt or “? * will be displayed
from that position.
If the key is pressed and no input is provided, the variable retains the value
it had before the input statement and any further instructions on the same line are
ignored.
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INPUT

1¢ INPUT A Ciears the display and puts a question mark at
the ieft edge.

20 INPUT "A=""A Displays ‘A=‘ and waits for input data.

30 INPUT “A=""A Displays’'A=",

When data is input ‘A=’ disappears and the
data is displayed starting at left edge.

49 INPUT “X=? " X,*Y=? "y Displays ‘X=?‘ and waits for first input.
After is pressed, display is cleared
and ‘Y=? ' is displayed at left edge.

Notes:

Clear any errors during input of data in response to the INPUT command by pressing
the key and then input the correct data. When playing back using the = or
=1 key, unnecessary displays may appear.

The data input proceeds normally even if this occurs.

The last answer feature is not used when the INPUT verb used.

143



Verbe

INPUT #
T T—
1 INPUT # var list
2 INPUT # ’“filename’’; var list
Where: var list is: variable
or: variable, var list
Abbreviations: 1. #, IN. #, INP.#, INPU. #
See also: INPUT, PRINT #, READ
e

The INPUT # verb is used to enter values from the cassette tape.

Use and Examples

The following variable types can be specified in the INPUT # statement:
(1) Fixed variables — A, B, C, A(7), Dx, A(2@)+, etc.

{2) Simple variables — AA, B3, CP$, etc.

(3) Array variables — S(*}, HP(*), K$(=), etc.

1) Transferring data to fixed variables
To transfer data from tape to fixed variables, specify the variable names in the

INPUT # statement.
INPUT # “DATA 1" ;A,B, X, Y

This statement transfers data from the cassette file named “DATA 1" to the
variables A, B, X, and Y in that order.

To fill all the available fixed variables and, if defined, extended variables {A(27)
and beyond) with data transferred from tape, specify the first variable with an
asterisk (*) subscripted to it.

INPUT # “D-2”; D=

This statement transfers the contents of the tape file “D-2" to variables D through
Z and to A(27) and beyond.

INPUT # A(10)* (without DIM declaration)

This statement transfers the data of the first file found after the tape was started,
to the variables A(10) and beyond {to J through Z and A{27} and beyond).

Note 1. If an array named A is already defined by the DIM statement, it is not
possible to define subscripted fixed variables in the form of A{ ).

Note 2. Data transfer to fixed variables and extended variables {A{27) and beyond)
will continue until the end of the source data file on the tape is
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2) Data transfer to simple variables .
-Data in a tape file can be transferred to simple variables by specifying the deslred
simple variable names in the INPUT # statement.

~ INPUT # “DM-1"*; AB, Y1, XY$

This statement transfers data from the tape file named "DM 1" o slmple var|~
gbles AB, Y1, and XY$. "

Now1 ‘Numeri¢ data must be transferred to numeric .simple variables; antt char-
".geter data must be transferred to simpla character vanables Cross-transfer

~i$ notaliowed. g e
Note 2. :Liocations -for. simple variables must be set: asude in the program data-area
. before-the INPUT # statemént is executed. 1f not, an error will resﬁlt

Use assignment statements to reserve the locations for simple variables.

AA:‘ e . Use appropriate numeric values or. charac-
" B1§=iAn m ‘ters in asslgnment statements to reserve
INPUT # AA, B1$ locations for variables.

3) Data transfer to array variables

To transfer data from a tape file to array variables, specify the array name in the
INPUT # statement in the form of array name(»).
50 DIM B(5)
60 INPUT # "'DS-4”; B(+)
‘This statement transfers data from the tape file named “DS-4" to the variables
(B{@) through B{5)} in array B.

Note 1. Numeric data must be transferred to numeric array variables with the same
length as that of the data, character data must be transferred to character
array variables with the same length as that of the data. If this rule is not
observed, an error will result.

Note 2. Locations for array variables must be set aside in the program data area
before the INPUT # statement is executed. If not, an error will result.
Use the DIM statement to define the array in advance.



Verbe
INPUT #

~CAUTION- _
If the number of variables specified in the INPUT # statement does not agree with,

the amount of data recorded on the tape, the following will happen:

* |f the number of pieces of data recorded on the tape file (to be transferred) is
greater than the number of specified variables, data transfer will be performed tq
the last variable, and the remaining data will be ignored.

* If the number of pieces of data recorded in the tape file (to be transferred) is
smaller than the number of specified variables, all the file data will be transferred
to the variables to the end of the file, and the remaining variables will maintain

their previous contents. In this case, however, the computer will continue to wait
for data transfer from the tape. To halt this state, you should operate the @m

key.

* If the INPUT # statement is executed with no variable name specified in it, an
error (ERROR 1) will result.
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Verts
LPRINT

1 LPRINT print expr

2 LPRINT print expr, print expr, ..., printexpr
3 LPRINT print list

4 LPRINT print list;

5 LPRINT
Where: print list is: print expr
or: print expr; print list
and: print expr is: expression

or: USING clause; expression
The USING clause is described separately under USING
Abbreviations: LP., LPR., LPRI., LPRIN.
See also: PAUSE, PRINT, USING, and WAIT

The LPRINT verb is used to print information on the printer.

Use .o
When the serial 1/Q interface is open due to the OPEN command, the LPRINT
command outputs the program at the serial I/0 interface terminal. {(See page 199.}
To return the program printing command to the built-in printer, execute the CLOSE

command,

The LPRINT verb is used to print prompting information, results of calculations,
etc.

In format (1), the numeric value is right justified and the characters are printed from
the left end of the paper within the range of column specified in the CONSOLE
command {usually 39 columns). (See page 194 for information on the CONSOLE
command.)

Exampie: LPRINT 123 is executed with standard character size {size b)
1. When 39 columns is specified per printing line using the CONSOLE command

| 123, |
| I

39 columns

{Characters are printed within this range. )

2. When 20 columns is specified per printing line using the CONSOLE command

123.
! T—20 columns I ]

Nothing is printed hare.
{Characters are printed within this range.}
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Verbs

LPRINT

In format {2), the number of print columns is delimited into groups of 12 columns.
The specified values are printed in sequence. in other words, the first speclfled value
is printed within the first group of 12 columns, the'second specified value within the

second group, the third specified value within the third group, and the fourth
specified value within the fourth group.

Numeric values are printed at the right end of the 12 column range, while character
values (string value} are printed starting at the left. If the value to be printed exceeds
12 columns, numeric values are printed with the. least significant digit{s) of the
decimal fraction truncated so that the value is within 12 digits, and:characters are
printed from the first 12 {from the left).

Note 1: The number of values {items) specified in format (2) must be within2-8.

Note.2:. If the USING. clause has. been - specifiad; when: format {2) is wused, the
specification will .be cleared and printing will-be performed in the form
as shown above. The values are printed from the left edge of the paper.

In format (3}, the values are printed from the left edge of the paper. If the value to
be prifted éxceeds the numbei of columns specified by the CONSOLE commiand,
a new line is automatically performed. Up to a maximum of 96 characters can be
printed. An error occurs if the 96th column is in the middle of a numeric value!

In format {4}, at the specified printing value, the vaiue specified in the LPRINT
command to be executed next will be printed in succession.

In format {5), no printing occurs but the paper is fed one line.

See page 73 for the various printer settings.

Examples
10 A=10:B=20:X$="ABCDE":Y$="XY2Z"
20 LPRINT A
30 LPRINT X$
49 LPRINT A,B,X$.Y$
50 LPRINT X$:A:B
60 LPRINT
70 LPRINT A+B;
80 LPRINT Y$



Verbs
NEXT

1 NEXT numeric variable
Abbreviations: N., NE., NEX.
See also: FOR

Puroose

The NEXT verb is used to mark the end of a group of statements which are being
répeated in a FOR/NEXT loop.

The use of the NEXT verb is described under FOR. The numeric variable in a NEXT
statement must match the numeric variable in the corresponding FOR.

18 FOR H=1TO 19 Prints the numbers from 1 to 10 each time [ENTeR) is
20 PRINT H pressed. ,
30 NEXTH
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Verbe
ON ... GOSUB

R

1t ON expression GOSUB expression list
Where: expression list is: expression

or: m -expression list
Abbreviations: O.; GOS., GOSU.

See also: GOSUB, GOTO, ON...GOTO S

The ON ... GOSUB verb is used to execute one of a set of subroutines depehdmg on
the value of a control expression. : ,

Use

When the ON ... GOSUB verb is executed' the expression between.ON and GOSUB is
evaluated and redueed to an integer. |f the value of the integer is 1; the first-sub-
routine inv the list is executed as in a normal GOSUB. If the expression is2; the
second subroutine in the list is executed, and so forth: After:the.RETURN from the
subroutine execution proceeds with the statement which fallows the ON ... GOSUB.

If the expression is zero, negative, or:larger than the number of subroutines provided
in the hst no subroutine is executed and execution proceeds with the next line of
the program y o .
NOTE: Commas may not be used in the expressions followmg the GOSUB The
PC-2500 cannot distinguish between commas in expressions and commas

between expressions.

10 INPUTA - : : ~ -~ An input of 1 prints “FIRST"; 2 prints
20 ON A GOSUB m@ 200 300 “SECOND"; 3 prints “THIRD”. Any
30 END other input does not produce any
109 PRINT “FIRST” print. R

119 RETURN

200 PRINT ""SECOND"”

219 RETURN

300 PRINT “THIRD”

310 RETURN
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orhs
ON...GOSUB

1 ON expression GOTO expression list

Where: expression list is: expression
or: expression, expression list

Abbreviations: 0.; G., GO., GOT.
See also: GOSUB, GOTO, ON ... GOSUB ' A

The ON ... GOTO verb is used to transfer control . to one of:a. set of Iocat:ons
depending on the value of a control expression. ; o

A
.

Use

When the ON ... GOTO verh.is executed. the: expression- between ON and GOTO:is
evaluated and reduced to an integer. If the value of the integer-is 1, control is
transfarred to the first location:in the list. If the expresslon is 2;:control is:trans-
ferred to the second location in the list; and so forth, . - Y PO I

If the expression is zero, negative, or larger than the num'bei"of ’lb&aﬁb*ﬁ{pi;d\lided i’n‘
the list, execution proceeds with the next line of the program.. = = i

NOTE: Commas may not be used in the' expresslons followmg the’ GOTO The
PC-2500 cannot distinguish between commas in expressmns and commas
between expressions. . DN Y

Examples P L TP S SRR

190 INPUT A An input of 1 prints ‘FIRST; 2 prints
20 ON A GOTO 100,200,300 ‘SECOND’; 3 prints ‘THIRD’. Any other
30 .GOTO99® . - G5 . input does not produca any prmt'

100 PRINT “FIRST” S L S

119 GOTO 900, . |

209 PRINT “SECOND" .

210 GOTO 900

309 PRINT “THIRD™ S

319 GOTO 990 L

909 END D=
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Naurls

PAUSE

1 PAUSE prmt expr ,

2 PAUSE print expr, print expr, . .. printexpr .

3 PAUSE print list — !

& PAUSE printlist;

5 PAUSE

Where prlnt Ilst s 'printexpr

o or: print expr; print list
fmd’:v"g‘ rii‘ft' gxgr‘“ “is: expréssion - BRE v :

CToweTe T ‘ot USING Clause;: expresslon A

The USING clause is descnbed;agparately under USING o

Abbreviations: PAU., PAUS.

See also: LPRINT, PRINT, CURSOR, USING, and WAIT

| | S :'2.\(.

The PAUSE verb is used to print mformatlon on the display for a short peﬂod
UsP T N

The PAUSE verb is used to display prompting information, results of calculations,
etc. The operation of PAUSEjis<identical to PRINT except that after PAUSE the
PC-2500 waits for short preset interval of about .85 seconds and then continues
execution of the program without waiting for the key or the WAIT intervat.
The first formvof the PAUSE statement displays a single value. :If the-expressionyis
numeric, the value is printed at the far right end of the dlspiay If it is a string
eﬁh‘esslon the display'is made starting at the far left.

However, when the display stactingyposition is specified usingformati{4).or the
CURSOR command, the display starts from that position.

In format {2), the display unit.is divided into groups of 12 columns. The values are
displayed, - in - sequen f; tg Sirst specified value. The numenc value of an
expression is displayed from e nghf‘ end of the 12 column group and chahc?e“rs

are displayed from the left side.
® The number of the values (items) specified in format (2} must be wuthm 2-8.
® If the specified value exceeds 12 columns, the following is performed..
1} When the numeric value exceeds 12 digits (when the decimal fraction in the

exponential display is 7 digits or more), the least significant digits are truncated.
2) When the characters exceed 12 columns, only the first 12 characters (from the

left) are displayed.
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Verbe
PAUSE

d value is displayed continuously from the left side of the
sition has been specified using formg,
ts from that position.

In format (3), the specifie

display. However, if the disptay starting po

(4) or the CURSOR command, the display star

Note: If the value to be displayed in format (3) exceeds. 96 columns, the excess
portion is not displayed. When the value 10 be displayed does exceed gg
columns, an error (ERROR 6) occurs if the 96 column is in the middle of
numeric value.

In format (4), the specified value is displayed from the left side of the display. The

column following the end of this displayed vaiue is specified as the display starting

position for display commands such as for the next PRINT command.

In format (5), the previously displayed value is displayed as is.

| Examples |
10 A=10:B=20:X$="ABCDEF":
Y$="XY2Z"
Display

20 PAUSE A 19.
30 PAUSE X$ ABCDEF
40 PAUSE X$, Y$, A, B ABCDEF XYZ

10. 20.
50 PAUSE Y$:X$: XYZABCDEF
60 PAUSE A+B XYZABCDEF208.
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Varbs
PRINT

1 PRINT print expr

2 PRINT print expr, print expr, print expr, print expr
3 PRINT print list
4 PRINT print list;

5 PRINT .
6'PRINT=LPRINT .
7 PRINT=PRINT

- Where: print list is: printexpr
' or: print expr; print list. .
and: print expr .is: expression -
. or: USING clause; expression
The USING clause is descnbed separately under USING
Abbreviations: P., PR., PRI., PRIN.

See also: LPRINT, PAUSE, CURSOR, USING, and WAIT

[Purpor

The PRINT Verb i§ used'to print information on the display or on the printer.

Use . : RECHN

The PRINT verb is used to display prompting. mformataon results ot calculations,
etc. The first form of the PRINJ".smtement displays a slngla value. lf the expresslon
is numenc ths value is printed at the far right end of the dlsplay lf it is a string
expression, the display is made starting at the far left.
However, when the dispiay starting position is specified using format (4) or the
CURSOR commqnd thgglsplay .starts from that pasition.
In format (2), the dlsplav unhit is divided into groups of 12 columns. The values are
displayed, in sequence, from the first specified value. The numeric value of an
expression is displayed from the right end of the 12 column group and. characters
are displayed from the left end
® The number of the values (items) specified in format (2) must be within 2—8.
e If therspecified:valuerexceeds:12 columns, the following is performed: -

1) When the numeric valueséxceeds 12 digits {(when the decimal fraction in the

exponential display is 7 or more), the least significant digits are truncated.
2) When the characters exceed 12 columns, only the first 12 characters {from the

left) are displayed.
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Verbs
PRINT

lue is displayed continuously from the |ef‘t|s;i‘d_e' of the
y starting position has been specified using format (4)
that position. ' -

In format (3), the specified va
display. However, if the displa
or the CURSOR command, the display starts from S
Note: If the value to be displayed in format (3) exceeds 96 columns, the ‘exces
portion is not displayed. When the value to be displayed does exceed 9g
columns, an error (ERROR 6) occurs if the 96 column'is in: the. middle of

e,

numeric value,

In format (4}, the specified value is displayed from the Ief.t side of the:dispiay. The
column following the end of this displayed value is specified as the display starting
position of display commands such as for the next PRINT command. -

Note: Do not combine display commands (PRINT, etc.) with serial 1/0 commands
(LPRINT, etc. for the serial-|/O: interface). =~ .~ .7
Combining them may clear the display start position specified in format.(4).

In format {5), the previously displayed value is ,Qi.sptla'vedwag is.

“The sixth and seventh forms of the PRINT-statement do-no print. The sixth form
causes all PRINT statements which follow it in the program to be treated as if they
were LPRINT statements. The seventh form resets this condition so that the PRINT
stateents will again work with the display., If it.is.input mapually, an error results.

Examples
Display

10 AZ123:B=5/9: X§="ABCDEF":
CIYg=evwxYZe U
20 PRINT X$,B° ‘

[

. |ABCDEF - 5.55555E-#1

TN, e e

0 PRINTAB | 1235565508586E 01
e Lt B X R N . . o I R L'..” Ty o

.;""‘

DR - e Lo o ' L )
D . : . : R | 3T Ll IR T LRI S E P

50 PRINTYS$:B -~ -~ . " 4|+ABCDEF123;VWXY.Z5.5555555
RS e B PR - S6E—@1

-V T

: oo,

RN TCIN Ce 1 ey g .
e T IY PR
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Verbs
PRINT #

e

1 PRINT # “var list”
2 PRINT # “filename” ; var list

Where: var list is: variable
oon variable, varl|st

Abbreviations: P.# PR. #, PRI #; PRIN. #
Seealso: INPUT #, PRINT, READ

Purpose

The PRINT # verb is used to store values on the cassette tape.

Use and Examples o

The followmg vanable types can be used for variable names:
{N)"'Fixéd vartablés — A,'B, X, A{26): C* A(10)* etc

(2 Birdpl variables — AA: B2, XY$tete

(3)-'AMEY vﬁﬁabres— B(*br*cm*) Nsm étc.

SR LT Y S

1) Saving fixed variable contents onto tape
The contenfs of Fixed variables can'be saved dnto tape bv speclfylng the deslred
variable names (separated by commas) in the PRINT # statement '

PRINT # “DATA1"; A, B, X, Y v A TUAT

- This stateinent 'saves ‘contents of ‘variables A, B, X,'and Y ifito*the tape ‘file
narrieﬂ “DATA“'*“:T‘) el T P72 SO VIR ot B SR § (o1 he: TR EaTRItIY VBTG 1 B
I yOUrWABH 16'save ttié ebritets of thaospbcified iXed variable and all the'sub-
sequent fixed variables, subscript thativariable namedkith an astédiskoet '«
PRINT # “D-2"; D* This statement saves the contents of fixed variables

D through Z (and of extended variables A{27) and
beyond, if defined) into the tape file named “D-2".
PRINT # E, X$, A(39)* This statement saves the contents of the fixed
variables E and X$ and of the extended variables

A{30) and all the remaining variables, onto the tape
without a filename.

Note: Subscripted fixed variable names A(1) through A{26} can be specified in the
PRINT # statement in much the same way as A through Z (or A$ through
Z$). However, if array A is already defined by the DIM statement, A{ )
cannot be used to define subscripted fixed variables.
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Verbs

PRINT #

2) Saving simple variable {two-character variable) contents o
The contents of simple variables can be saved onto tape by specifying the desireq
variable names.

PRINT # “DM-1"; AB, Y1, XY§
This statement saves the contents of the simple variables
AB, Y1, and XY$ into the tape file named ‘DM-1".

3} Saving array variable contents
The contents of all variables of a specific array can be saved onto tape by
specifying the array name subscripted by an asterisk enclosed in parentheses {*}.

PRINT # “DS-2"; X{*), Y$(*)
This statement saves the contents of all the elements (X{@),
X(1), ....) of the array X, and of all the elements (Y${0),
Y$(1),...} of the array Y$, into the tape file name ‘DS-2".

Note: It is not possible to save the contents of only one or more specific elements
of an array. While fixed variables or subscripted fixed variables allow you to
save only specific variables, an array {such as A), defined by the DIM state-
ment does not allow you to save only a specific part of it.

» |f the PRINT # statement is executed with no variable names specified, an error
{ERROR 1) will result,

— CAUTION —

The locations for extended variables such as A(27) and beyond, simple variables,
and/or array variables must be set aside in the program/data area before the

PRINT # statement is executed. Otherwise, the execution of the PRINT # state-
ment for undefined variables will result in an error.

158



Verbs
RADIAN

1 RADIAN
Abbreviations: RAD., RADI., -RADIA.
see also: DEGREE and GRAD

The RADIAN verb is used to change the form of angular values to radian form. -

The PC- 25'00 has three forms for representing angular values—declmal degrees,
radians, and gradient. These forms are used in specifying the arguments to the SIN,
€0S,-and TAN functions and: in returning the results from the ASN, ACS, and ATN

functions. ‘
The RADIAN function changes the form for all anQuI'ar values to radian form until a
DEGREE or GRAD verb is used. Radian form represents angles in terms of the
length of the arc ‘Wwith raspect to a radius, i.e., 36@° is 2 Pl radians sunce the
circumferenca of a ciréle is'2 Pl times the radius.

18 RADIAN' i . ’ ' _ , o
2 X=ASN 1 " 'X'now has a valie of 1,570796327 or P1/2, the Arcsine of 1,
38 PRINT X
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Verke
RANDOM

1 RANDOM
Abbreviations: RA., RAN., RAND., RANDO.

The RANDOM verb is used to reset the seed for random number generation.

Use

When random numbers are generated using the RND function, the PC-2500 beging
with a predetermined “seed’”” or starting number, The RANDOM verb resets thig
seed to a new randomly determmed value.

The starting seed will be the same each time the PC-2500 ‘s tumed on; so the
sequence of random numbers generated with RND is the same each time, unless the
seed is changed. This is very convement durlng the. development of a program
because it means that the behavuor of the program should be the same each time it

is run even though |t mcludes a AND function. When you -want the numbers be
truly random, the RANDOM statement can be used to make the seed nself random.

Examples

18 RANDOM When run from line 2@, the value of X is based on the standard
20 X=RND 10 . seed. When run from line 10, a new seed is used.
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Verbs
READ

1 READ variable list

Where: variable list is: variable
or: variable, variable list

Abbreviations: REA,
See also: DATA, RESTORE

The READ verb is used to read values from a DATA statement and asssgn them to
variables.

Use
Whén assmnmg mmal values to an array, it |s convenlent to Ilst the values in a DATA
statément and (se a READ statement in a FOR .. NEXT Ioop to load the values into
the array. When the first READ is executed, the first value in the first DATA state-
ment is returned. Succeeding READs use succeeding values in the sequential order
in which they appear in the program, regardless of how many values are Ilsted in
each DATA statement or how many DATA statements aré tsed: ‘

If desired, the values in a DATA statement can be read a second time by using the
RESTORE statement.

18 DIM B (10} Set up an array

20 WAIT 32

3@ FOR H=1 TO 10

4¢ READ B(H} Loads the values from the DATA statement into
50 PRINT B(H) * 2; B( )—B{(1) is 10, B{2) is 2@, B{3) is 30, etc.

60 NEXT H

70 DATA 10, 20, 30, 40, 50, 60

83 DATA 79, 80, 90, 100
99 EnD
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Verbe
R!S'I’%&E

p——

1 RESTORE
2 RESTORE expression

Abbreviations: RES., REST., RESTO., REST OR
See also: DATA, READ

A

Purpose , vpoa,.
st S AN A

The RESTORE verb is used to reread values in a' DATA:statement or to change the
order in which these values are read.

[ T \

_wmuregular ‘use-of the READ verb: Pc-2500 beging rewmg wuth the first value in
a DATA: statement and -proceeds sequentially: through. the. remaining values. The
first form of the:RESTORE statement résets‘the pointer to the first value ofithe first
DATA statement, so that it can be read again. The second form of the BESTORE
statement resets the pointer to the first value of the first DATA statememt whose
lire number; is greater.than the value of the expression. i

Examples - -

18 DIM B(19) Sets up an array.

20 WA|T 32

38 FOR H=1TO 10

40 RESTORE

50 READ B{H) Assign the value 2@ to each of the elements of B{ ).
60 PRINT B{H)*H;

70 NEXT H

80 DATA 20

9@ END
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Vaebs
RETURN:

1 RETURN
Abbreviations: RE., RET., RETU., RETUR.
See also: GOSUB, ON... GOSUB

Purpose

The RETURN verb is used at the end of a subroutine to return control to the state-
ment foliowing the originating GOSUB:

A subroutine may have more than one RETURN statement, but the first offe-éx:
ecuted terminates the execution of the subroutine. The next statement executed
will be the one following the GOSUB or ON.... GOSUB which calls the subroutine,
tf:a RETURN is executed without-a GOSUB, an ERROR S will occur,

19 GOSUB 10¢ When runh, this program prints the word “HELLO" once.
20 END

190 PRINT “HELLO”

118 RETURN SR
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Verks

STOP
1 STOP
Abbreviations: S., ST., STO.,
See also: END; CONT command
The STOP verb is used to halt execution ofia program for.diagnostic: purposes.
Use ‘ﬂ -ff( ;

When the STOP verb is encountered in:progranm exectition; the: PG-2500-execution
halts and a message is displayed such as ‘BREAK IN 200’ where 20@ is the number
of the line containing the STOP. STOP is used during the development of a program
to check the flow of the program or examine the state of variables. Exeeution
may be restarted using the CONT command.

Examples

18 STOP Causes “BREAK IN 1@" to appear in the display.
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Verbs
TROFF

1 TROFF
Abbreviations: TROF.
L See also: TRON

The TROFF verb is used to cancel the trace mode.

Use

Execution of the TROFF verb restores normal execution of the program.

10 TRON " When run, this program displays thg line numbers 1g,
20 FOR H=1TO 3 20, 30, 30, 39 and’d@ as the (33 is pressed.

30 NEXT H

49 TROFF
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Verbs
TRON

1 TRON |
Abbreviations: TR., TRO. SR _
See also: TROFF N

Purpose o .
N . :.'.. 1 1. " "-: ., P ! .

The TRON verb is used to-initiate the trace ﬁqodg_

Use FE %

- s

The trace.snode: provides assistance in debugging programs. When the:trace mode-is
on, the line number of each statement is displayed after each statement is executed.
The PC-2500 then halts and waits for the Down Arrow key to be pressed b%fﬁj:é:l
moving on to, the-next statement... ,The Up:Atrow key may, be pressed to see the
statement whlch has jUSt been executed The trace mode contmues untll a TROFF
verb is execu}ed or, the key, operathn of - + [B] is performed ,

After a result is dlsplayed at the posmon spec;fned in the CU RSOR command durung
the ‘trace Tode! "the ‘next- ling némiber is d:splayed on the next e ‘of the' dlspfav

{See page 128 on the CURSOR command.] AR ponar

When, during the trace mode, the display start position. is specified. after execution
of the CURSOR command, it is cleared |f varlables are called or calculatlons are
made in manual operation..

oy
. . -

B T gt e -
19 TRON When run “this program displays the line numbers 10,
20' FOR H=1"TO'3°"" 26, 30, 30, Sﬂand40asth8 E!:l ISPI’BSSGd

30 NEXT H

4@ TROFF RS PRSI DR) L B LT S S s LI T
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Verbs
USING

1 USING
2 USING “editing specification”
3 USING character variabie

Abbreviations: U., US,, USI., USIN.

See also: LPRINT, PAUSE, PRINT
Further guide to the use of USING is provided in Appendix C

The USING verb is used to control the format of displayed or printed output.

Use

The USING verb can be used by itself or as a clause within a LPRINT, PAUSE, or
PRINT statement. The USING verb establishes a specified format for output which
is used for all output which follows until changed by another USING verb.

The editing specification of the USING verb consists of a quoted string composed of
some combination of the following editing characters:

# Right justified numeric fteld character

« Decimal point. :

A Used to indicate that numbers should be displayed in scientific notation.
& Left justified alphanumeric field.

For example, “####" is an editing specification for a right justified numeric field
with room for 3 digits and the sign. In ‘numeric fields a location must be included
for the sign, even if it will always be positive.

Editing specifications may include more than one field. For example *‘#i## &&&8"
could be used to print a numeric and a character field next to each other.

If the editing specification is missing, as in format 1, special formatting is turned off
and the built-in display rules pertain,
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Verbs
JSING

Display

19 A=125: X$="ABCDEF"
20 PRINT USING “## ##77. A 1.25E 92

30 PRINT USING “&&&&ZQ&&K& "y X$iviv| ABCDEF ¢

H A DY

40 PRINT USING “####&&&'";A; X$ | 125ABC I

L ¥ R LTS DR T A P T TR AT PR T
G 1 ) . |
S gl oo T At
Voy LiBeB i sg i’ NI
FAR A N PRI BN
. .'”;ll"'.‘ T A
B S LRTETS L BRI A

e e ]
AT IR IPLERS il

I
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Verbs
WAIT.

1 WAIT expression
2 WAIT

Abbreviations: W., WA, WAL,
See also: PAUSE, PRINT

Purpose

The WAIT verb is used to control the length of time that displayed information is
shown before program execution continues.

Use

In normal execution the PC-2500 halts execution after a PRINT, GPRINT, PSET,
PRESET, LINE command until the key is pressed. The WAIT command
causes the PC-2500 to dispiay for a specified interval and then proceed auto-
matically {similar to the PAUSE verb). The expression which follows the WAIT
verb determines the length of the interval. The interval may be set to any value
from @ to 656535. Each increment is about one fifty-nine of a second. WAIT @ is
too fast to be read reasonably; WAIT 65535 is about 19 minutes. WAIT with no
following expression resets the PC-2500 to the original condition of waiting unti
the key is pressed.

Examples

10 WAIT &9 Causes PRINT to wait about 1 second.
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Functipns
Bisudvarisbies

F

pseudovariables R S

1 INK{E%t‘? e S R I R TR 1‘ VIR M ATy o S
e Mo - B e . ' ) .
S b e LT TGO 90 1, e sy 3ha ny asednihe . L 0

if a key is pressed while the INKEY$ command |s executed, ts content is read and

assigned to the specified variable. g, h,

\

\\l]

The INKEY$ command is usually used in a Ioop*(‘as'shovvn below) ~t’b wait until a
valid key is pressed.

[T ST S

Example .
10 CLS : WAIT 60 &\ A ANy
20 Z$=INKEY$ These | \
pes ara re atedly execufed until a key
30 IF Z$="" THEN 20: is pfessed. s ™ = - ei\x‘x»x@f

49 CURSOR a, 1
50 PRINT- “———* ;2§ ; *

1 : .
K% 05%9T94r 0 Paas N tnrnol Gounloom nasa s Lisd Me PaRITE T (RS M I TR T

® if no key is pressed while the lNKEY$ mmhﬁn%"ig‘eriecﬂiéd"a Wil eharacesr
{blank) is assigned.to the variable. _ _. e -

® The contents of the &% , FER , (@ + , B + (O, e + (D,
and [T + v keys are null characterq Lbl,anlg)\vah\eqn(epqaw the INKEYS

command. hod N b

The @ key {break key) functions to temporanlvstopthe pregl"‘am execution.
The &8  (swm) , and [DEB keys functlonf qccordmg to their respecti ve fggctmns
® Jf an INKEYS oomm,aqd 5 wiitten at the beginning of the program ~the start
key may be read (by the INKEY$ oommand) when the program is started. For

K"\ R T TN \ " \L\\\"‘
example, in the following program N rirmaa S RISTNPRPStIA

" o] e "" .
10 uz;u;_:nzs».-__ |NKEY$ . . ‘;‘f, N “5\\.\ AU C
K L R
.

the (Z1 key may be readwhenthe pi’odra'm is started by pressing fh“g*'"- A
kevs 9%, r(.'ﬂilu\ft

® The following codes are obtained after readmg the - keys with tﬁe INKEY$
command and convertlng the results w1th the ASC function. ,_ ‘

| mE 4 :.’.| | 2 13 | = 29
=+ = 6 5] 18 | i 30
T 26 | @

8 = >
12 | = 28 + 127




Functions

Pssudavarisbles
T MEM
1 MEM “C”
2 MEM “B”

When executing format (1), the number of free bytes (area not used by a Program,
array variables, or simple variables) in the program/data area is obtained.

Program/
data area

"I//////‘//////
o Pr

Vo s s 282 /1/111

AN

PP ITITF TV IVTor sy
Nray variables, simple A

variables 4
L L LT LT LLL

The size of this area in bytes is
obiained with the MEM command.

When the optional RAM card has been mounted, format (2} can be specified so that
variables are allocated on the RAM card.

Withirt the
RAM card

Within the

. memory of
PC-2500

C OO OO OO
,

/ Program /
POV VYV

IIIIIIIIIIII
Array variables, simple /
, variables 7

yYIVYIIYYYYYY. .

Fixed variable area

- {:= The size of this area in bytes is

obtemed with the MEM command.

Executing the MEM-*C" command allo-
cates variables from here.

+-This area cannot be used.

[Format-{3) restores the start position of the variable allocation area which was set in
the memory of the RAM card by format (2) to the memory in the PC-2500.
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Pssudovarisbles

’IIIIIIIIIIII

Program

AV %%

/
y
y
y/
z

VYV yy»

.
Rt cad
]
.

1 *— Tha size of this aran in bytes is
abtained with the MEM command.
.f rray variables, simpie 7/
memoary of '
PC-2500 ’III 4 varabies /’
VIV IIIIFI VIR ugye
L Fixed variable area Executing tha MEM “B" command

aliocates variabies from hers.

If variables have aiready been allocated, switching between MEM “C” and MEM "“B”*
will result in the following:

From MEM “B” to MEM “C”': Variables within the PC-2500 are transferred to the
RAM card.

From MEM *'C’”” to MEM “B’’: Variables within the RAM card are transfarred to
the PC-2600.

MEM “B* and MEM **C” can also be switched in ’"Use RAM Card’’ for the businass
program (see page 353).

¢ If a RAM card is not mounted, execution of MEM “C” results in an error
(ERROR 1).

® The setting for the MEM *“C"” command is stored within the RAM card. Remov-
ing the RAM card from the PC-2500 invalidates the setting. (The setting changes
to MEM “B*.) Installing the RAM card once again restores the setting.

=

This command determines whether the current start position of the variable alloca-
tion area is in the memory of the RAM card or in the memory of the PC-2500.

[Example]
MEMS$

If the start position of the variable allocation area is within the PC-2600 {set by
MEM “B") “B" is displayed. If it is within the RAM card (set by MEM "“C"), “C"
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Pseudavariables

1s displayed. .
e "B is displayed when the RAM card is not installed.

1 Pl

Pl is a numeric pseudovariable which has the value of Pl. Like other numbers the
value of Pl is kept to 1@ digit accuracy (3.1415692654),
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Functioni
Numeric Functiond

FEITRITTE A VLI

Numeric functions are a group of mathematical operatidt:is which take a single
numeric value and return a numeric value. They include trigonometric functions,
logoritHie“RInctios, dnd’ fuRttions which' operate 'on the integer anid:sign pari¥of
s 'number. “Marly didlécts of BASIC require that the argament to:@furiction: be
enclosed in parerithesés. 'The: PC-2600 ‘does not réqiiire thede parentheses; except
when it is necessary to indicate what part of a more complex expression is to be
included in the argument,

LOG 100+ 100 will be interpreted as:
LG 109} +100  not | L0G (109+100).

oy D

ETTIRITE TS b EA R 2

"1f'!‘ABan0fﬁel‘iﬁfekpresion ST e ST D T A T4 R LT
Y- -, . . B e - L . ... , .
SO N T N

BS lon which. returns the absolute value of the numeric argument
The absolute value is-the value of a number without regard to jts sign. ARS —.10.is
iy er without reg 0.k

ABS,is a numeric funct

1 ACS numeric expression

.Brr."ir;'f Q3 a0 a0 wntB S EOLC TN AT Ot s nie s 2l oM
ACS is a numeric function . which Cret,tgrg,ys.t,\hgf,,e;l'.cc,'.,o_slnnei of the, numeric argyment.

The arccosine is the angle whose cosine is equal to the expression. The value
returned depends on whether the PC-2500 is in decimal-degree, radian, or gradient
mode for angles. ACS.5 is 6@ in the decimal degree mode:::. < . v = X5 !

L‘?:Sh ASN numieric: expression

O PN PRI 40 IV NS AT ELR PR T P LA BT TS SRR S N |

~ v e diie

] o mLuidTHIVY
ASN is a numeric function which returns the arcsine of the numeric argument. The

arcsine is the angle whose sine is equal to the expression. The value returned
depends on whether the PC-2500 is in decimal degree; radian; or gradiefit'thode for
angles, ASN .5 is 3@ in the decimal degree mode. - 3

——— N s e - ST R et B . . . s
« . v [ & T
DATN numeric expression SR e 0

ATN is a numeric function which returns the arctangent’6fcthe nifmerickasgument.
The arctangent is the angle whose tangent is equal to the expression. The value
"eturned depgnds on whether the PC-2500 s in decimal degree, radian, or gradient

mb&el for\aﬁgres"‘ .ATNQ{I'ighs in' t‘l:!é‘dgcim?-l dpg‘l:e,e,dmoae. N R et ~_~.--.5g;r7 oyl -




Functions
Numeric Functions

1 COS numeric expression , \’

COS is a numeric function which returns the cosine of thfe angle argument, Tp,
value returned depends on whether the PC-2600 is in decimal degree, radian, o
gradient mode for angles. COS 6@ is .6 in the decimal degree mode.

1 DEG numeric expression ' '

The DEG function converts an angle argument in DMS (Degree, Minute, Secon)
format to DEG {Decimal Degree) form. in DMS format the integer portion of the
number represents the degrees, the first and second digits of the decimal represent
the minutes, the third and fourth digits of the decimal represent the seconds, and
any further digits represent decimal seconds. For example, 55° 10" 44.5" is re.
presented as 55.10445. In DEG format the integer portior: ‘is dégre'es and’ the
decimal portion is decimal degrees. DEG 55.10445 is 55.17902778.

. I3

1 DMS numeric expression S ‘

DMS is a numeric function which converts an angle argument in DEG format to

DMS format (see DEG). DMS 55.17902778 is 55.10445.

1 EXP numeric eipression T ‘

EXP is a numeric function which returns the value of e.(2.718281828 — the base of
the natural logarithms) raised to the value of the numeric argument. EXP 1 is
2.718281828.

1 INT numeric expression _ ‘ - \

INT is a numeric function which returns the integer part of its numeric argument.
INT Pl is 3.

.-1 LN numeric expression , /J

LN'.' is a numeric function which returns the logarithm to the base e (2.718281826!
of its numeric argument. LN 100 is 4.605179185
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Nurmeric-Functiond

‘ 1 LOG numeric expression e ST

LOG:isanameric function-which. returns the logarithm to the:base.1@-of its. nurn"ei'lc
argument LOG 100 is 2.

‘ 1 RND numeric expression

RND .issamameric: function:which’ generates. random numbers.! if:the.valueofithe
angumdntysslesssthan Tbut:greatér! than‘orequal-to zero;therandom-number isiless
than 1 and greaten!than: ‘ortequalitoZero. If the dfgument. isan integet:greatarittian
or equal to 1, the result is a random number greater than or equal to 1 and less than
or-equal to.the argument. If the argument is greater than or- equal.to:1 andinot:an
integer,"the result is a random number greater than or equal to 1.and less-thap or
equal-to the:smallest integer which is larger than the argument: {In this case, the

generation of the -random number changes depending on the value of the decimal
portion of the argument.):

-------------- Result - ------------

Argument , Lower Bound ~ Upper Bound
S o< - - <1,
2 1. 2
25 1 3

The same se'q'ilénce of random ‘numbers is no.r'r'nalhlry géne"'ratefd because the same
“seed’’ is used: each time the PC-2500 is turned on. To randomize the seed, see the
RANDOM verb :

‘ 1 SGN numeric expression

SGN is a‘numefic function which returns a value based on the sign of the argument.
I the argument is positive, the result is 1; if the argument is zero, the result is @; if
the atgument is negative, the result is —1. SGN —5 is —1.

DN numeric expression 7

SIN is a numeric function which returns the sine of the angle argument. The value
returned depends on whether the PC- 2500 is in decimal degree, radian, or gradient
Mode for angles. SIN 3@ is 8.5 in the decimal degree mode.
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Numeric Functions

T

1 SQR numeric expression

c function which returns the square root of its argument. SQR 4

T

SQR is a numeri
is 2.

_—

1 TAN numeric expression \J

TAN is a numeric function which returns the tangent of its angle argument. The
value returned depends on whether the PC-2500 is in decimal degree, radian, or

gradient mode for angles. TAN 45 is 1 in the decimal degree mode.
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String Functions

String Functions

string functions are a group of operations used f
a string argument and return a numeric value.

return a string. Some take a numeric value and
argument and one or two numerie arguments an
BASIC require the argument of a function to b
2600 does not require these parentheses, exce
what part of a more complex expression is to
functions with two or three arguments ali requi

or manipulating strings. Some take
Some take a string argument and
return a string. Some take 3 string
d return a string. Many dialects of
e enclosed in parentheses. The PC-
pt when it is necessary to indicate
be included in the argument. String
re the parentheses.

i ASC string expression Co J

ASC is a string function which returns the numeric character code value of the first

character in its argument. The chart of character codes and their relationship to
characters is given in Appendix B. ASC “A” is 65,

The PC-2600 uses ASCII codes and their characters,

1 CHR$ numeric expression

CHRS$ is a string function which returns the character which corresponds to the
numeric character code of its argument, The chart of character codes and their
relationship to characters is given in Appendix B. CHR$ 65 is A",

Note: If character code 13 s Speleled when manually executing the CHR$
command, the specified contents that follow it will not be displayed.

[Examples]
CHR$70+CHR$71+CHR$13+CHR$75+CHRE76

-+ FG

Characters K and L for codes 75 and 76 are not displayed,

1. LEFTS$ (stripg expression, numeric expression}

L

LEFT$ isa string function which returns the Ieftmost part of the string first argu-
ment. The number of characters returned is determmed by the numeric expression,
LEFT$ (“ABCDEF”, 2) is “AB".
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String Functions

1 LEN string expression | j

LEN is.a string function which retums the length of the string argument..
LEN "ABCDEF" is 6. ’

1 MID$ (string expression, num. exp. 1, num. exp. 2) L . \1

LI

MIDS$ is a string function which returns a middle portion of the string in the firg
argument. The first numeric argument indicates the flrst character_position to be
included in the result. The second numeric argument indicates the number of
characters that are to be included. MID$ (“ABCDEF", 2,3) is “BCD"".

1 RIGHTS (string expression, numeric expression) o T

RIGHTS is a string function which returns the rightmost part of the string first

argument. The number of characters returned is determmed by the numenc argu-
ment. RIGHTS (“ABCDEF", 3) is ‘DEF’.

1 STR$ numeric expression ) ' ' , :
oL T § ; 7 it g .

-, "_t. ' V'."I'I.'

STR$ is a string function Which returns a strmg which.is the character representation
of its numeric argument. It ns the reverse of VAL. ST R$ 1 59 is “1.59°,

1 VAL string expression -

VAL is string function which returns-the numeri¢’value of
the reverse of STR$. The VAL of a non-number is zero, VAL “1.69" is 1.59.

Note: The character-string convertible by VAL funiction to ‘a‘numerical value con-
sists of numerals (@ to 8.), symbols (+ and —) and a symbol {E) indicating an

_ éxponential portion. No other Characters and symbols are included. - If-a
""character-strmg includes other characters and symbols .any character-strmg

on the right of that character-strung will be. |gnored If mcludad in a
character-string, a space is usually regarded as non-existing.,

its string argument. Itis
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Graphile Relsted Commands:

GRAPHIC RELATED COMMANDS

1 chnson (e*presslon1 expression 2)

Abbreviation: GC., GCU., GCUR., GCURS., GCURSO.
See also: CURSOR, GPRINT
EETE 2 s RS B A e

I T I PV ', U .. L . v G juﬂ_'

NCOUTRIIUL e e e Vot
Specifies the display start position in dot (point) units,
[Usc

The GCU RSOR command specifies the start position of the display for the GPRINT
command. (Moves the graphic cursor to the specified position.)

* The dlsplav unit is composed of 15@ horizontal and 32 vertical dots (points).
Each dot is asslgned a number ranging @-149 in the X direction and 0—31 in the
Y direction. The display start position is specified by specifying the number in
the X direction with expression 1 in the format above and the number in the Y
direction with expression 2.

0t2 19

i

18 GCURSOR (71, 20)
2 GPRINT “1824458F452418"

Executing this program displays the following near the center of the display unit.
{The shaged part is not displayed.)

|
-

In the program above, this shaded
;wuonum.diupluymrtpoemon('h.m).
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Graphic Retated Commands

Note: The values of expression 1 and expression 2 can be specified in the range o
—32768 to +32767. However, if the values for expression 1 and EXpression
2 exceed the ranges of 8—149 and P—31, respectively, the specified positipy,
will be outside the boundaries of the display unit and a vertical positior
{position which does not actually exist} will be specified for the display start
position.

* The display start position of {(3, 7) will be specified when the RUN command ¢
CLS command is executed or when [swFT) + [CL8) are pressed.
When the program is started using the GOTO command or defined key, the valye
for the y-direction is retained. The x-direction returns to @,
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Graphic Related Commands

—_—

1 GPRINT string

2 GPRINT expression; expression: expression; ...
3 GPRINT

Abbreviation: GP., GPR., GPR|., GPRIN.
See also: GCURSOR, PRINT

Displays the specified dot pattern.

Use

The GPRINT command displays the specified dot pattern. A vertical line of 8 dots
is specified as one dot pattern,

* In format (1), the 8-dot pattern, divided into a lower 4 dots and an upper 4 dots,

is specified by a string enclosed within * ," where the 4-dot patterns are
represented by hexadecimal numbers,

Upper 4 dats

Lower 4 dots

L\l.-.rtimal 8 dots

Hexadecimal
character

'
Pattern , E g
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Graphic Relstad Commands

GPRINT 00 OO cO

T__I- __L_ —— A single group {pair) of 2 numerals

specifies one vertical (8-dot) pattern.
Any numerza! remaining _at the e_nd (?f
the string which is not in 3 pair will

be ignored.
Represents the upper {4-dot) pattern,
{0 A A A A A
GPRINT “102812FD122810"
trt 1ttt Represents the lower {4-dot) pattern.
b _1_‘,__' — -

| A ‘ Upper 4 dots

- T ] Lower 4 dots
|

0820280 «—— upper{4-dot} pattern represented in hexadecimal.

121F 121 «——— Lower (4-dot} pattern represented in hexadecimal,

* |n format (2), a vertical 8-dot pattern is specified as a hexadecimal or decimal
value. A "weight” is assigned to each dot in the vertical 8-dot pattern as shown
below.

I~ Weight of each dot

f I Weight of each dot
| | {hexadecimal) | | {decimal)
- 1 - 1
1~ 2 |- 2
1l -10 1~ 18
29 ]~ 32
| —40 [} 64
180 ]~ 128

Specify the dot pattern with a numeric value with the sum of the weights of the dots
to be lit on the display unit.

* Specifying dot patterns in hexadecimal.
GPRINT &10; &28; &12; &FD; &12; &28; &10

* Specifying dot patterns in decimal.
GPRINT 16; 40; 18; 263; 18; 40; 16
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Hexadecimal weight
|

|

T

|

OO0QCO@mhEN-=

| L L L

00 B N -

T,

| 428 (8+20)
v (2+10}

—_—

&FD (1 +4+B+1¢+20+40+80}
—&12{2+19)
&28 (3+29)
—_— 210

Decimal weight

| 1

L
I

)
T

LN
=

18 {2+16)

L 253(t+4+B+16+324844128)

18 (2+186)
40 (6+32)
16

Graphic Related Commanids

In format (3), the previous graphic display continues to be displayed.

* When the display start position has been specified with the GCURSOR command,
the first dot pattern {out of the entire pattern displayed with the GPRINT
command) is displayed using the upper 8 dots which includes the specified display

start position (dot).

19 AA$="102812FD122810"
20 GCURSOR (60, 20)
30 GPRINT AAS$;AAS$;AAS



Graphic Relsted Commands

| Lt TN P —
A
| L __‘._
_ _"» j:
j —— R e s S
A PNt !
i — ! L

- —— - - -Specified position of the GCURSOR
command (60, 20}, the display of the
pattern starts from this position using
the upper § dots,

Note: When the GPRINT statement ends with a *;”, the column to the right of the
display after execution becomes the display start position. '
When the GPRINT statement ends with a **:"" or , the value for the
x-direction returns to 0.
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Graphic:Relsted Commands

R
W (8) S

1 LINE {expression 1, expression 2) — (expression 3, expression 4), .
X
©)

or
(D) (E)

Abbreviation:. LIN, g
Seealso: GCURSOR, PSET

—_ g o 1

Drawsa ling between 2 specified points,

expression b, {

Toeoap L AT

Use

A line:is drawn between the 2 pmnts specified by (express'on 1 expreesion’2) and
{expression 3, expression 4), -t

LlNE‘w(a,fQD,—'(149 31" T Y S T ot st o - LT N s
A line from the top left to the bottom nght of the dlsplayr(screen) is: drawn

* The values of expression 1—expression 4 in;  terraga(A ) and {B)~ canshayspecified
within the range of-—32768 to. 432767, though to- be speclfled within-the screen,
expression 1’ #nd-expression '3 ‘must be within the range of 0—149, and expres-
sion 2.and expression 4, the rangg 0f@=31... ' .o %005 S0 st oenT
Even if a point outside the boundaries of the screen is speclfued but is wzthln the
range of —32768 to +32767, an error does not reslift, Onlv th“ejﬁworﬂons cor-

~respanding-taithe area aithin the: boundaries of.the seréen-are. dlsplayed Specify-

-ing.a point:beyond the range results.in-an.error (ERROR: 3) Y .

* Termo( AY+{expression 1, expresslon 2)' can ‘be. orn'tted i ornitted the line is
AR fromither pd |t|bﬁ"(¢ @) ‘or 'the position ‘specified by term (B) (expres-
.SIOI'PS" expressibn Iﬂ LE LINE‘command executed 8|rectly before. -

O gt a0y nerd

TR T

R R TR En LI
Jow Q(l l||; B

5 CLS : warre " |
19 LINE (10, @)—(149, 16)
2 WAIT VLINEZ(7d:3)

I TTE R
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170 k1]

Nota: Since the screen is composed of dots, diagonal lines may.not appear to pe

*

S:
R:

*

straight. Further, curves may not be accurately dig:layed.

S, R, or X in term (C) specify the dots on the line drawn to light up, clear or
reverse.

Draws the line with the dots lighted. (Sets the do;s.)

Draws the line with the dots cleared, - ‘This is used to draw a‘ling in“an-ares

where the surrounding dots are lighted or to clear an existing line. ( Resegs the

dots.} )

: Draws the.line and clears the dots if already lit or lights the dots if not lit..
(Reverses the dots.) . T

If none of S, R, or X is specified, S is assumed.

The value of expression b in term (D} specifies the type of line. '
For example, when the value of expressxon 5 is 255 (&OOFFI, the followmg'typg

of line will be drawn.

_ Lower 8 dots Upper 8 dots A ian; is .draevn,by repeating the pa;eern shown on 'the'iéft.'. .
The number 255 {&@@FF) can be expreséed as”d bmary number as follows' )
Coeespeger1TViTT o L
If the 16 dots of the line shoWn inthe. flgure ‘above and the bmarv ‘number are

compared, it can beé seen-that the: dots corresponding to'the 1’3 ate:lit and the
dots corresponding to the @’s are cleated. In this manner, the type. of, line is

) specsfled by the @’s and s after g;orqven;mg the ‘value of exp[easlon‘j into 3 16

bit binary number. Therefore, the llne does no; appear on the screen when the
value of expresslon 5 is @ and a solid line appears when the value is 65535
{&FFFF). A solid line is also displayed if expression 5 is omitted. However, if R
is specified in term (C), the opposite occurs, and if X is speclfled the dots cor-
responding to the 1’s are reversed. '

O o v

The value of expression 5 can be specified in the range/of &65535 (&F FEF),

Term {E) draws a square, the diagonal of which is a line connecting 2 points
specified by terms (A) and (B).

B8: Draws a square.

BF: Draws a square filled in with lines,
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Graphic Relstsd Commands

Examples

18 CLS:WAIT @

20 AAS="102812FD122810"

3p GCURSOR (64, 20)

49 GPRINT AAS; AAS; AAS

5@ LINE (24, @)—(124, 31}, &F18F, B
6@ LINE (34, 3)—{114, 28), X, BF

70 GOTO 60
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1 POINT (expression 1, expression 2)

Abbreviation: PQOIl., POIN.
See also: GCURSOR, PSET, PRESET

Purpose

Reads the state of the specified dot.

Use

If the dot specified by (expression 1, expression 2) is lit, a “1” is returned, and if

cleared, a “@"’ is returned.

if the specified dot lies beyond the boundaries of the screen, a “—1" is returnegd,

* The values of expression 1 and expression 2 can be specified within the range of
—32768 to +32767. However, dots on the screen are in the range of —149 for
expression 1 and §—31 for expresion 2.

19 CLS : WAIT 0: A=75

20 LINE (50, 9)—{50, 31)
30 LINE (100, 0)—{100, 31)
40 PSET (A, 16)

5@ B=POINT (A+1, 16)

60 |IF B THEN 150
70 PSET (A+1, 16)
80 PRESET (A, 16)
90 A=A+1

100 GOTO 50

15@ B=POINT (A-1, 16)

160 IF B THEN 50
170 PSET (A-1, 16)
180 PRESET (A, 16)
190 A=A—1

200 GOTO 150

tot ot

L S N N |

Draws 2 vertical lines.

Lights up a dot (point) between the 2 lines.
Checks to see whether the next dot on the right
is lit,

if lit, jump to line 150,

If cleared, light it.

Then, clear the dot lit up earlier.

Move one dot to the right.

Go back to line 50.

Checks to see whether the dot to the ieft of the
lit dot is lit.

If lit, go to line 5@.

|f cleared, light it.

Then, clear the dot lit up earlier.
Move ane dot to the left.

Go back to line 150.

Executing this program moves a dot back and forth between 2 vertical lines drawd

on the screen.
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P e

1 PRESET ({expression 1, expression 2)
Abbreviation: PRE., PRES., PRESE. °
gee also: PSET, GCURSOR, POINT g et

l—

Clears {resets} the specified dot on the screen.

My W, gl . S

_ AR B
Clears the dot specified by {expression 1, expression 2). TL

* The values of expressnon 1 and express:bn 2 can be specnfled wuthm the range of
—32768 to +32767. Howevet, dots on the 'scréén are in the range of 0—149 for
expression 1 and §—31 for expression 2,

Example

18 CLS: WAIT @
3¢ FOR X=-25 TO 25 STEP 8.5

4 Y=—1¢SQR ABS (25325—X*X) R
56 PRESET (X+75, Y+31) R,
68 NEXT X o
78 WAIT : GPRINT
Executing this program draws a semicircle inside a filled square. e \
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Graphic Related Commends

—_
1 PSET {expression 1, expresslon 2}
2 PSET (expression 1, expression 2), X
Abbreviation: PS., PSE.
See also: PRESET, GCURSOR, POINT
T

Lights up or reverses the specified dot on the screen.

Use

* Format (1) lights up the dot specified by (expression 1, expression 2).

Format (2) clears the dot specified by (expression 1, expression 2} if lit and lights

it if cleared.

* The values of expression 1 and expression 2 can be specified within the range of
—32768 to +32767. However, dots on the screen are in the range of 3—149 for
expression 1 and $—31 for expression 2.

1@ CLS: WAIT @ : DEGREE
20 FOR A=0 TO 609

30 B=—1* SIN A

43 Y= INT (B+16) +16

50 X= INT (A/4)

60 PSET (X, Y)

70 NEXT A

80 WAIT : GPRINT

*

Executing this program draws a sine curve on the screen,
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1 CONSOLE expression
Abbreviation: CONS., CONSO., CONSOL.
See also: OPEN, LPRINT, LLIST

Sets the number of columns per line for data sending.

This command sets the number of calumns per line for the LPRINT and LLIST
commands when printing characters on the built-in printer or when sending dats
through the serial 1/0 interface {terminal).

The PC-2500 sends an end code (CR, LF, or CR+LF) after sending the preset line
of data.

* Valid values of the expression are integer in the range of 1—160. If the value of
the expression exceeds 160, 160 columns per line will be set. An error (ERROR
3) results if the value is 0 or negative.

If an expression is not specified, the command is ignored and the number of
columns previously set is retained.

* The printing line is set to 39 columns after entering BASIC or after pressing the
reset switch,

Note: Use the CONSOLE command in the form CONSOLE expression: LPRINT
when printing is to be executed on the built-in printer.
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Serial 1/0. Related Command'

1 INPUT #1 variable, variable, variable. ..

Abbreviation: |.#1, IN.#1, INP.#1, INPU. #1
See also: OPEN, LPRINT #1

Purpose e B R IR LINRY S

Assigns data, input through the serial 1/0 interface {terminal), to the specified
variables,

Use ' ’ T o

S ORRRELI U ERTUN T Vs RS IR ERRARR L I

* This command is valid only when the circuit of the serial 1/0 interface is. onen
(after the OPEN command is executed) and is ignored otherwise, i

* The INPUT #1 command 353"51"5 data (sent in the'foifhas descr‘ib‘éél ih the sectlon_
on the PRINT #1 command) to the si)emfled’varlablee.t T
Therefore, the variables are specified as in the PRINT #1 onhmand e

Saiahiy LT
: BT TR e gy o D B st e
INPUT#1A, AB, C$, E{=) ooams 7

Data input through the 1/O iltferfate is assigned o' driaBi s Ay AB “afid C% and
array variable E{ ). P TR

SPESTIR N

* Be sure that the type of both the specified, variables;and the:input data:match {i.e.
character or numeric types). ar
In the ASCII code system, if a character is assigned 10, a un:;grkc vanable 'tts va}ue
becomes @. If a number is assigned to a character varia le, its oor}tents bes:ome a
character string. Therefore, if the type of both the specified variable and the
input data do “not match unexpected valu&s may result

Even if data in' ﬁ form such as the function “SIN 30" is glven toa' numerlc \nvarla-l
" ble, it is assumed to be:a character stringiwith its content [: M i ’

For ‘data in the form of “10+4@", the characters (humbets} after the operator

symbol are ignored. Thefefore the data in thlsxcase |s;“10" - : P

Note 1: If CR (eontr_ol éode GDH) or NU LL (OOH) is included thhﬂkthe mpum
data, all data foliowmg it may be lgnored

Note 2: Slmple variabiles and array 'variablés must be allocated m th1 qrjo%ram/datal
area before executing an INPUT#1 command. An error wil result if these

variables-are not allocated. . - Pt ien o gl Ml N gt

1 T S R B I R S
Fed 20 s t."_-d:“..:\ e




Serial /O Related Command

1 LLIST
21JJST{9%E%§§9b

3 LLIST expression 1, expression 2
Abbreviation: LL., LL)., LLIS.
See also: OPEN, CONSOLE

Sends the program contents out of the serial 1/0 interface (terminal).

Us

The LLIST command is valid under manual operation in the PRO or RUN mode,
When the circuit of the serial 1/0 interface is open due to the OPEN command, the

program is sent out in ASCII code,

When the circuit is closed, the program is printed on the printer. (See page 73 }

* In format {1), all programs in the PC-2500 are sent out.

[Example)
When the program below is irj the PC-2500, pressing

LLIST
sends-out the program in theform shown below.

10: OPEN ,

190: REM **ABC—-12**

65279 END

Space 1 8 -0 P | E N . | Space CR
1 4] @ |- "R E | M Space- .| : Space *
& A B-:| - C — 1 2 * . % | ‘CR
6 5 2 |7 | 9 " E ‘N | D Space
CR P R IEE

Note: CR is an end code. [tis elther LF or CR + LF dependmg on the setting of

the OPEN command

1 |. i - e

* In format (2), the line mdscated by the value 6f the expression or the line with

the specified label is sent out.
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Serisl }/O Relatad Command

* In format (3), the program, from the line indicated by the value of expresslon 1
to the line indicated by the value of expression 2, is sent out. (I.abels can also be
used for expression 1 and expression 2.) '

Expression 1 or expression 2 can be omitted in format (3).

e if expression 1 is omitted, the program, from the first line to the line mdlcated by
the value of expression 2, is sent out.

o |f expression 2 is omitted, the program, from the line indicated by the value of
expression -1 to the last line, is sent out.

* If a line corresponding to the value of expresslon expresslon 1or expresslon 2
does not exist, the line with the next largest number which does exist will be
specified. -
An error results (ERROR 1) if the lines specified in expression 1 and expression
2 are the same,

* The LLIST command is |gnored |f a password has been set.

. 1
*If pmgrams have been merged using the MERGE oommand the LLIST command
functions.only for the last merged program. . :
To list the previously stored programs, execute

LLIST “label”

* The nurnber of prlnt coiumns per lme is set by the CONSO LE command If set to
23 tolumns: or Jess, execlitmg the LLIST oommand results in‘an error (E RROR
3) . P I T
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Serial I/0 Relsted Commend

1 LOAD
Abbreviation: LOA.
See also: OPEN, CLOAD

Loads the data sent fro
aljee'.

m the serial 1/0 interface (terminal) into the program/data

Use

The LOAD command is valid when the c|rceit of the serial 1/0 interface is open due
to the OPEN command. It is ignored when the circuit is closed.

* Data through the serial /O interface is read until the end code is reached Data
. "unitil the end code is considered to-be the first-line of the program, The PC-2500
converts the data into a form which ¢an bestored as a’ program and therr- transfers
(writes) it to the program/data area, ‘Then, data is again tead from thé'sérial 1/0
interface, converted in the same way, and then written into the memory.,
Thls operatlon contmues untnl the text end code (see OPEN oommand) |s read,

"’-I, Uprte 25& bytes of data can be, read ata tlme Theuefore, if more than 256 bytes
of data are sent before the end code is read, an error results.

* The data which has been read is converted and then written to the program/data
area. If one line, including the line number, exceeds 80 bytes, an error results.
Further, an error also results if the beginning of the line is not a numeric value

(line number).

* During execution of the LOAD command, the order of the lines is not rearranged
{e.g. ascending order of the line numbers).

Notes:
e Execution of the LOAD command ends when the text end code is read {from the

sending side).
Even if the sending side sends out the entire program, the PC-2500 does not end
execution as long as the text end code is not read. In this case, end the execution

as follows:
(1) After the sending side sends the program, have it also send only the text end

code.
(2) Or, press the key to end execution.

e The reserved contents cannot be read from the serial |/0O interface.
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Seriel /0 Reisted Command

r’r expression
1 LPRINT character string | o
2 LPRINT - 42(2'1“—— - ‘e_’kwﬂ'ﬂ [ expression ]
| charagter string | * | character string I "' | character string
3 LPRINT | &Xpression - |=xpresslon , Iexgression I
character string | character string | character string
Xpression l
s LPRINT .. | ——P——-_mwﬂ teing
. (F""‘"at where a’is added 10 the end of 1 and 3 above.)
B EPRINT 0 e L St el
 Apbreviation: LP., LPR., LPRI., LPRIN. e
See also: OPEN, CONSOLE;CUSING . = -~ - . .+ -

rpose
Pup k-t '4‘Jl"‘l‘- RN ES S-S R AN i R PR

Sends the specified information out: thmugh the serial UO mterface (tatmlnal)

Use

When the circuit of the serial 1/0 interface is opened by the OPEN command, the
secified information is sent out through the ‘sérial 1/0" terminal in “ASCli code.
When the circuit is closed, LPRINT prints information on the pnnter {See page
148.) ML L e e

* In format (1), the value of the exprmom or the characterstrmg is sent from its

beginning. .
If the value of the expression is negative a“-" sngn is sent before the value, |f

-positine; @ space.ssent. . .. «; oaue o a0 Dnd el (&) dae
¥ IR format 425112 oBIumn’((dig”t)"dwisions are’ autbi-naticanv set.” I1'he valueoof a
single expression or a character stfifg’ i®'sent Within ¥ range of 12 columns (dlgits)

[Example] A SRR T N PTS ST 3 WS IS SRR
10, OPEN, 1200, N, 8nds A, € - v e e e
20 CONSOLE 36 ey SR
% LPRINT 12345, “ABCDE", .. . .. .. ... ..

-7/5 1. 23456789E12

Executing this program sends information in the following form.
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Serial 1/0 Related Command

Sending direction

12345 ABCDE -1 ACA_1 23456EL12CR

12 eolumns—+—12 columns——12 columns — , ——12 columns—
After all the data is sent, the end code
is sant,
After the data corresponding to the
number of columns specuhed in the

CONSGOLE command is sent,
the end code is sent.

If the specified character string exceeds 12 columns in this format, only the first 12

characters are sent.
Also, if the value of the expression exceeds 12 digits {in exponential display}, it is

sent after the low order digits of the fractional part are truncated.

If the value of the expression is negative, a “—" signal is sent before the value. |f

positive, a space is sent.

* In format (3), the specified values or strings are sent in the specified sequence. In
this format, a space is not sent before a positive number.

[Example]

50 LPRINT —123: “ABC"; 567. 89

< Sending direction

—123. ABC567. 89CR
1

End code (LF or CR + LF is sent
depending on how the OPEN
command is specified.)

* |n format (4), the end code which indicates the end of the data is-not sent.
However, after the data corresponding to. the number of columns specified in the
CONSOLE command is sent, the end code is sent. '

* |n format (5), only the end code is sent.

* When the format has been specified in the USING command, formats (1}-{4)
send data accordingly. |

* Executing PRINT=LPRINT causes the PRINT command to function as LPRINT
command. ' ‘
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Serisl 1/0 Related Command

1 OPEN “baud rate, parity, word length, stop bit, type of code, end code,
text end code” :
2 OPEN

Abbreviation: OP., OPE.
See also: CLOSE

Allows data to be transferred through the 1/O interface. Also sets the |/0 condi.
tions, - :

Use

Format (1) enables data to be transferred through the 1/O interface {serial 1/0
terminal}. It also sets the conditions for the data transfer with the connected
equipment. The conditions are specified in the following form:

“baut rate, parity, word length, stop bit, type of code, end code, text end code"

Baud Rate: 300, 600, 1200
Specifies the modulation rate {transfer rate). For the PC-
2500, 300 baud, 600 baud, or 120 baud can be selected.
{1 baud = 1 bit/sec)
Parity: N, E,O
Specifies the type of parity by a character.
N: No parity bit is transmitted nor received.
E: Specifies even parity,
O: Specifies odd parity.
Word Length: 7.8
Specifies how many bits to be transmitted or received per
character. Either 7 or 8 bits can be specified.
Number of Stop Bits: 1,2
Type of Code: A
Only ASCIl codes can be transmitted or received. There
fore, A is always specified.
End Code: C.F.L
Specifies the type of end code to indicate the end of data
(delimiting), end of a program line, etc.
C: Specifies the CR (carriage return) code.
F: Specifies the LF {line feed) code.
L: Specifies the CR code + LF code.
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Serial 1/0 Relate Command

1 OPEN$
Abbreviation: OP.$, OPE.$
See also: OPEN

Purpose

Obtains the currently set |/O conditions.

Use

The currently set 1/0 conditions are obtained as a character string.

OPEN$ 1200, N, 8, 1, A, C, &1A
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Secish}/0.Related Command:

1 PRINT #1 variable, variable, variable ...
Abbreviation: P.#1, PR.#1, PRI #1, PRIN. 41
Gee also: OPEN, INPUT #1

gends the contents °f the sDeclfued variables through the serial 1/0 interface

(terminal}. S I I L T PO -
Use
1 a o Ti
This command ‘is valid only when the circuit of the serial I/O mterface is open {due
to the OPEN-command). It is ignored otherwisé, = ~ N1 = - .+ 3
+ Variables are specified as follows. )
Fixed Variables: Specify each variable name.

[Example] A, B, C$ SO
Note: Fixed variables’ cannot} be specmed in the form of A*

Simple Variables: Specify each variable name.
(Example] AA, B1$, C2 TR
Array-\éar;ables 11 .- Spegify:in; the form. of- azta:vwnarnet((*) O e T
it wen oonn ohExample] B #) CEO®) < s caishes vy D
Cr AR e i ) ,spﬂpl‘f'le[ij'lﬂthlS; manner, thg,contems)iofwall eLementm iny the
array,.are. sept. - {Array, elements; cannot; be specifiedzindi-
TRaRETR T A & nv;dualim) Iy gy 00 S0 Qyd et v AUTQT GRS YO A

[Example) - 50 BRINT #JA, nABwCSisB# bt i+ tars 2w

* When data is sent, the end code is added to the end of the contents of each
variable. The end code is added to the end of the contents of each element for

array variables also.
[Example] When
A=12345 and B$="ABC"
executing

PRINT #1A, B$
Sends A and B$ in the following form. (Provided the end code is CR.)




Swrist 1/0 Relsted Command

Sending direction

1{.|2|3]4|5|0|0|0|0|0|E|0|4|CR|A|B|C|CR
LLEnd_com

Contents of variable A ‘
End code

Contants of variable BS

* If the value of the numeric variable is
negative, a *—' sign is sent before the b}

value.

* The elements of an array are sent in the following sequence.
1 dimensional array

_[Example] For B (3}
B(@ - B(1) > B(2) > B(3)
2 dimensional array
[Example] For C (2, 3)
E0.d) > c@, 1> cio,2 ...

Notes:
* The locations for extended -variables such as A{27) and beyond, simple variables,
and/or array variables must be allocated in the program/data area before the
+PRINT #71 ¢ommand is executed. An error results if an-attempt is made to send
" the gontents of a variable which has not been allocated.
An error also results if the type of the specified variable {numeric or character)
and that of the variablé within the PC-2500 do not match.
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Taxt Function Related Command

1 BASIC
Abbreviation: BA., BAS., BASI.
See also: TEXT

Clears the text mode.
{valid only in manual operation in the program mode}
Use @d;j

Executing this command clears the text mode and returns the mode to BASIC;
As the mode return to BASIC, the prompt symbol changes from <’ to.”>",

® Changing from the text mode to the BASIC mode usually changes the text in the
PC-2500 to a program (internal code).
However, abbreviations such as “’P.” and "’|.”’ are not converted to their reSpectwe
commands. (in this case, call the cursor to the line and press the [(ENTER] key to
convert it to a command.)
Due to characteristics of the text function, commands and formats mcluded in
the text but not found in the PC-2500 may not be executable. - . e

® During program conversion, the “*” mark is displayed on the right end of the 4th
line of the display unit,

e |f a password has been set, executing the BASIC command results in an error
(ERROR 1).
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Text Furiction Retsted Command

1 TEXT
Abbreviation: TE., TEX,
See also: BASIC

Sets the test que .
(valld only |n manual Operatlon |n the program mode)

' T :- . o
The text functlon is used when mputtlng a program wrltten for a h:gher Ievel

personal computer. The program input by the PC- 2500 is sent to the personal
compdter through the serial 1/0 interface: ' : : £

e Executing the TEXT command sets the text mode. In the text modé, ‘é' number

corresponding to the line number and then information corresponding to program
commands or data are entered. Then the key is pressed to write the input
to the program/data area.
However, the written contents, unlike in the BASIC mode, are not converted to
commands (internal codes). The text is stored as they are {as characters and/or
numbers) in ASCIt codes. The text is arranged in the order of the numbers
corresponding to the line number at the beginning of each line. {Line number
editing function.)

¢ The text written in the text mode is stored as it is. Therefore, command abbrevia-
tions in BASIC (such as . for INPUT} are displayed and stored as they are.

® If a program is stored in the internal code of the PC-2500 with the text mode set,
it is converted to ASCI| code.

® During program conversion, the “*” mark is displayed on the right end of the 4th
line of the display unit.

® The prompt symbol is “<'* in the text mode. (it is usually “>".)

® One line in the text mode (including line number and [(EnTER] ) must not exceed 89
characters (80 bytes). If a line exceeds 8@ characters due to program conversion,
the excess part will be cleared.

* Lower case letters are processed as are in the TEXT mode, and converted into
upper case letter in the BASIC mode. (except for those between quotation marks)
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Troubleshooting

CHAPTER 10

TROUBLESHOOTING

This chapter provides you with some hints’ on what to do when your’ SHARP
pC-2500 ‘does not do what you expect it to do. It is divided into two parts—the
first part deals with general machine operation ard 'the second with BASIC pro-
gramming. For each problem there are a series of suggestions provided. You should
try each of these one at a time, until you have flxed the problem

VY Ty Eae , - » e )
SRRy BT 0 - MaChine Operation N, . . ar .' ) U
If: L Then You Should:

You turmn-on the: machlne but there is |- /1. Check to-see that the sl ide power
nothlng on the d15p1av e T ewiteh s setto ON-position.
P "2.Push:thé ' @ key to‘seeif =A‘UTO :
POWER OFF has beén activated.
g 3. .Charge the batteries, .
4 Adjust the contrast control

There isa dlsplav,’but noresponse . 1 Press S key 1 to clear . -
to keystrokes - 2 Press. - + to clear.
- 3. Turn OFF and ON again.. .
4, Hold down the space bar and push
-y ;, e g S - e . " RESET . -L. !
cronriees o on s B Pashe RESET wrtHout any key

)

! l

You have typed in a calculation or 1 Push -
anmer\and‘get'-nomponse T LR P NN
You are runmnga'BASlC program II 1. PU’S\h o
and it d:splays somethmg, and stops N e S en
YOU anteﬁaicalcula‘i‘onﬁa&nd |t 's-.’: ST LA = SWKCh'from the PROgr’am iﬁm th(e"
displayed in BASIC statement for- RUN mode for calculations.
mat (co_lop after the first number), | . ., ... . , .
You getino. resporise fror any keys. - 1. Hold déwn the Sbace bar and push

: . I -RESET-. ' =]

2. If you get rib response from amj'key '
even when the above operation is
performed, push the RESET without
pushing any key. This will clear the
program, data and all reserved con-
tents.
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Troubleshaoting

BASIC Debugging

it i i k the first ti
W i m, it is usual for it not to wor me.
When entering a new BASIC progra you know is correct, such as thoge

i i ing i that
Even if you are simply keying in a program : the
provided in this manual, it is usual to make at least one typing error. If it is.3

new program of any length, it will probably contain at least one :’i‘; error as wel,
Following are some general hints on how 10 find and correct your errors,

You run your program and get an error message:

1.Go back to the PROgram mode and use the (33 or the . ‘keys to.recali the
line with the error. The cursor will be positioned at the place in the line where

the PC-2500 got confused.

2. If you can't find an obvious error in the way in which the line is written, the
problem may lie with the values which are being used. For exampie, CHR$(A)
will produce a space if A has a value of 1. Check the values of the variables in
either the RUN or the PROgram mode by typing in the name of the variable

followed by .

You RUN the program and don‘t get an error message, but it doesn’t do what you
expect.

3. Check through the program line by line using LIST and the (3J and [F] keys
to see if you have entered the program correctly, It is surprising how may errors
can be fixed by just taking another look at the program.

4. Think about each line as you go through the programs as if you were the com-
puter. Take sample values and try to apply the operation in each line to see if
you get the result that you expected.

5. Insert one or more extra PRINT statements in your program to display key values
and key locations. Use these to isolate the parts of the program that are working
correctly and the location of the error. Thisapproach isalso useful for determining
which parts of a program have been executed. You can also use STOP to
temporarily halt execution at critical points so that several variables can be
examined.

6. Use TRON and TROFF, either as commands or directly within the program to
trace the.flow of the program through individual lines, Stop to examine the
contents of critical variables at crucial points. This is a very slow way to find a
problem, but sometimes it is also the only way.
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Troubleshooting

To oo‘ntinue the program, p"’f’“' Fhe (33  (Down Arrow) key once. This causes the

1 line t? be executed and its line number to he displayed. Again, you may review
the liné w!th the Up Arrow.key_____ You may also check the contents of any variable
by typing its name and pressing y ;

(i) [EvtER) (when A=4is input before (&) operation)

"
It i necessary to press the (31 (Down Arrow) key once for each line to be
executed until the program ends. 1f you do not wish to continue normal line-by-line
execution, press the key to suspend execution of the program. If you
change your mind again, suspended programs may be continued with the CONT
command. '

A
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A sample session, using our hypotenuse program,

follows:

Input _ Display
N >
0O ® @ N TRON— o
e > -
v - ~— 1 Runo
(B :
& 3
? o
KN 4_
10:
=n 10: INPUT A, B
3] 20:
) 20: A=A+A : B=B=ll
Al A
B 9.
B
16.
3] 30:
(A] H_
5.
0o HYPOTENUSE=5.
O 40: ;RINT “HYPOTENUSE=";
a 40:
= >

No matter how careful you are, eventually you will create a program which does not
do quite what you expect it to. In order to isolate the problem, Sharp's designers
have provided a special method of executing programs know as the “‘Trace” mode.
In the Trace mode, the PC-2500 will display the line number of each program line
and will halt after the execution of that line. This allows you to follow {or trace)
the sequence of instructions as they are actually performed. When the program
pauses after the execution of a line, you may inspect or alter the values of variables.
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Troubleshooting

The form of the instruction for initiating the Trace mode is simply: TRON. The
TRON instruction may be issued as a command (in RUN mode) or it may be
embedded, as a statement, within a program. Used as a command, TRON informs
the PC-2500 that tracing is required during the execution of all subsequent

programs. The programs 10 be traced are then started in a normal manner, with
a GOTO or RUN command,

If TRON is used as a statement, it will initiate the Trace mode oniy when the line
containing it is executed, If, for some reason, that line is never reached, the Trace
mode will remain inactive.

Once initiated, the Trace mode of operation remains in effect until cancelled by a
TROFF unstructlon The TROFF instruction may also be issued as either a com-
mand or a statement. The Trace mode can also be cancelled by the key sequence:

= + E3

R

As an example in using the Trace mode, enter the following program t6 compute
the Ien_gtl’l.qf the hypoten}:se of a triangle given the length of the sides:

Program Listing:

10 INPUT A, B

20 A=A%A : B=B=*B .

3¢ H=SQR(A+8B} ¢
49 PRINT “HYPOTENUSE- “ H

In RUN mode, issue the TRON command, followed by the RUN command. Notice
the INPUT command operates in the usual manner by displaying a question mark
for each input value required. As soon as you have entered two values, the line

number of the INPUT statement appears:
10:
By pressing the (3 (Up Arrow) key and holding it, you may review the entire line:

10: INPUT A, B

* In the trace mode, after the calcuiated result is displayed at the location specified
with the CURSOR command, the next line number is displayed on the following
line. (See page 128 for a description of the CURSOR command.)

* in the trace mode, if variables are called or if a calculation is performed manually
when the display starting position has been specified with the cursor command,

the display starting position will be cleared.
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APPENDIX A
Error Messages

APPENDIX A

ERROR MESSAGES

There are nine different codes built into the PC-2500, The following table will
explain these codes.

Error
Number  Meaning

1 Syntax error.
® This means that the PC-2500 can’t understand-what you-have entered.
Check for things such as.semicolons on the ends of PRINT statements,
misspeliled words, and incorrect usages. ' -

3*/2

2 Calculation error

- .Here you-have probably done one of three thmgs '
1. Tried to use'too large a number: '

- Caleulation results are greater than 9.999999999E99.
2. Tried to divide by zero.
Y R cori e e d
3. An illogical calculation has been’attempted. o
LN —30 or ASN 1.5

AEE R

3 Illegal Functton (DIMensaon error!/Argument error)
4 Array vanable already-exists. b )

Array speclfled without first dimensioning it,

‘ ‘Array subscript exceeds size of array- specnfled ln D IM statement

DIM B(256)

® lllegal function argument. This means that you‘have tried to: makéatﬁé
computer.do something/that it just can tlhandle» S

waITee000 . . . P

4 Too Large A-Line- Number .
Here you haye;prebahly dong one of two things:
1. Tried to use a nan-existent line number by the GOTO, GOSUB, RUN,
LIST or THEN etc.
2. Tried to use too large a line number. The maximum line number is
65279.

5 Next Without A For ...
Subroutine nesting exceeds 10 levels.
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FOR loop nesting exceeds 5 levels. _
RETURN verb without a GOSUB, NEXT verb without a FOR, or REApD

verb without a DATA.
Buffer space exceeded.

Memory Overflow.

Generally this error happens w
that is too big for memory. Thi
becomes too large.

® The reserve content exceeds 144 bytes.

hen you've tried to DIMension an array
s can also happen when a program

PRINT USING error.
This means that you have put an illegal format specifier into a USING

statement.

1/0 device error.
This error can happen when you have the optional printer and/or

cassette recorder connected to the PC-2600. This error can also happen
when you use the serial input/output. It means that there is a problem
with communication between the 1/0 device and the PC-2500.

Low Battery
This means that the printer cannot be operated because the voltage of

the buiit-in rechargeable batteries is low.

Other errors.
This code will be displayed whenever the computer has a problem that

isn't covered by one of the other eight error codes. One of the most
common causes for this error is trying to access data ina variable is one
fashion (e.g. A$) while the data was originally stored in the variable in

another fashion (e.g. A).

Regarding Input Errors

When executing a program, an error may occur due to input errors of the program
in this case note the following.

Example: When KPRINT is entered instead of LPRINT

19: K PRINT A$
(=) 10 M PRINT AS$
L 10 L PRINT A$

T—Space
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when corrected in this manner, the Computer does not recognize it as a command.
In this sample, erase KPRINT and re-enter L PRINT >

18: X PRINT A$

=) 19 W PRINT A
+--+ 10 WS $

i - W 10 WITTITAS
LPRINT- 10: LPRINT A$

P
iy

Snwe it not needed when recogriized as a command.

The command can be checked to see lf lt ls entered correctly by using the cursor key.

B

(Correct mput) o : (Wrong input)
19: RADIAN
; .. .. 19: RADAN
= 10 MADIAN S 'E—b 10 WADAN |
=] 10 RADIAN_ = 10 REDAN ’
= 10 RASAN

219









APPENDIX C
Formatting Qutput

APPENDIX C

FORMATTING OUTPUT

1t is sometimes important or useful to control the format as well as the content of
output. The PC-2500 controls display formats with the USING verb. This yer,
allows you to specify:

#* The number of digits

* The location of the decimal point
* Scientific notation format

* The number of string characters

These different formats are specified with an “output mask.” This mask may be 3
string constant or a string variable:

10: USING “####"
20: ME="&&ZUBZ&""
30: USING M$

'Whenv the USING verb is used with no mask, all special formatting is cancelled.
-40: USING

A USING verb may also be used within a PRINT statement:
5@: PRINT USING M$; N

Wherever a USING verb is used, it will control the format of all output until a new
USING verb is encountered.

-3

Numeric Masks

A numeric USING mask may only be used to display numeric values, i.e., numeric
constants or numeric variables. . If a string constant or variable is displayed while a
numeric USING mask is in effect, the mask will be ignored. A value which is to be
Zdisplayed must always fit within the space provided by the mask. The mask must
reserve space for the sign character, even when the number will always be positive.

Thus a mask which shows four display positions may only be used to display
numbers with three digits.

Specifying Number of Digits

The desired number of digits is specified using the ‘#’ character. Each '#’ in the
h1ask. reserves space for one digit. The display or print always contains as many
characters as are designated in the mask. The number appears to the far right of this
field; "the remaining positions to the left are filled with spaces, Positive numbers
therefore always have at least one space at the left of the field. Since the PC-2500
maintains a maximum of 10 significant digits, no more than 11 “4' characters should
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be U“fd ina 'n_qfneric "f‘a_s'\f- When the total number of columis of tHe integer part
specified exceed 11, this integer part is regarded as 11 digits in the PC-2500.

Note: In all examples il:! this appendix the beginning and end of the displayed field
will be marked with a ‘|” character to show the size of the field.

Statement Display

19: USING “‘####" . {Set the PC-2500 to the RUN mode,; type
RUN, and press [ExTEx] .)

2@: PRINT 25 ITLIE = B I 251 '

39: PRINT —350 1-350 | o

49: PRINT 1000 . ERROR 7 IN 48. '

H

S I PO A R R : . ) . D A
N"-T,i‘,‘-’!’:ﬂ-‘ﬂt the last statement produced an error because 5 positions (4 digits and
asign space) were required, but only 4 were provided in the mask.

Specifying a Decimal Point

A decimal point character, °.’, may be included in a numeric mask to indicate the
desired location of the decimal point. If the mask provides more significant decimal
digits than are required for the value to be displayed, the femaining positions to the
right will be filled with zeros. If there are more significant decimal digits in the
value than in the mask, the extra digits will be truncated (not rounded): :

Statement SRS Display ot

10: USING “####.##"
20: PRINT 25 1 me L s
30 PRINT—3505 i | —350.5¢1

S 1 . LR v I 2'54!

Snecifying Scientific Notation

A “A" character may be included in the mask to indicate that the nunfber isto be
displayed in scientific notation., The '#' and '.’ characters arevused in.the mask
10 specify the format of the “characteristic” portion of the numbarb i'f" the part
which is displayed to the leftof the E.: Two (#" characters should.alwaysbe used 2o
the left of the decimal point t0 provide for the sign character and one integer digit.

The deci i e included, but is not requireds. Up:to 9.5 characters
fecimal point may e nE* | point. Following the characteristic portion,

may appear to the right of the decima nt. ol IO Y
the siponeritiation character, B, will be displayed followsd by Gne positiefifor the
tign and two positions: for.the.exponent: Thus, the smallest scientific notation field
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wouid be provided by a mask of “##/ ' which would print numbers of the form
‘2E 99", The largest scientific notation field would be “##.#### #4445 #nr
which would, print numbers such as ‘—1.234567890E—12":

Statement Display

Towme
LE I

10: USING “###.##~"

20: PRINT 2 | 2.80FE 0@ |

-

30: PRINT —365.278 | —3.65E @21

Specifying Alphanumeric Masks

String constants and variables are displayed using the ‘&' character. Each &’
indicates one character in the field to be displayed. The string will be posmoned at
the left end of this field. Ifthé stnng is shorter than the figld, the remaining spaces
to the right will bé fitied with spaces. If the string is !onger than the fiéld, the

string will be truncated to the length of the field: . e
_Statement . = o Display ' : ik

. 19: USING “Aasass’
'20: PRINT “ABC” 1ABC. 1

30: PRINT “ABCDEFGHI" | ABCDEF |

Mixed Masks ’ ' ‘

In most applications a USING ‘mask will contain either all numeric or all string
formatting characters. Both may:be included in one USING:mask, however, for
certain purposes. In such cases, each switch from numeric to string formatung
characters or vice versa masks the boundary for a different value. Thus a mask
of “#####&&K&E" is a specification for d;splaymg two separate values—a
numeric value which is allocated 5 positions and a stl:mg value which is allocated
4 positions:

State'ment oo Tt "' Display
f" L i,:.',;'-' A ceen N

W‘WPRINT’ USING "#‘#‘# ##&&" 25; ”CR" ‘1 25.84§CR |

0“‘PRINT —5 789 "DB" I—57SDBI

T .

B@m.mbg;, Qqca,speqn ,,!,ad a USING format .is used for all. output which-follows
un,tll cancelled or changed by another USING verb. .
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APPENDIX D

EXPRESSION EVALUATION AND
OPERATOR PRIORITY

when the SHARP PC-2500 is given a complex expression, it evaluates the parts of
the expression in a sequence which is determined by the priority of the individual
parts of the expression. If you enter the expression: S :
| “ 10075+ 45 |
as either a calculation or as a part of a program, the PC-2500 does not know whether
you mean: R
100 =2 or 100

5+45 T THTE

Since the PC-2500 must have some way to decide between these options, it uses its
rules of operator priority. Because division has a higher “priority’ than addition
(see below), it will choose to do the division first and then the addition, i.e,, it will
choose the second option and return a value of 65 for the expression. ' '

QOperator Priority v

Operatars on BASIC of the SHARP PC-2500 are evaluated with the following
priorities from highest to lowest:

Level  Operations
1. Parentheses
Variales and Pseudvariables
Functions
Exponentiation (*)
Unary minus, negative sign (=)
Multiplication and division {» /)
Addition and subtraction (+, -)
Relational operators (<, <=, =, <>, >=, >}
Logical operators [AND, OR, NOT) - .
When there are two or more operators at the same priority level the expression will

be evaluated from left to right. (The exponentiation will be evaluated from right to
left), Note that with A+B—C, for example, the answer is the same whether the

addition or the subtraction is done first.
When an expression contains multiple nested parentheses, the innermost set is
¢valuated first and evaluation then proceeds outward.

N O s WN
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For level 3 and 4, the last entry has a higher priority.
For example: -2/ 4 - —(2¢%)
3A-2 > 372

Sample Evaluation

Starting with the exp_rassion:
. (3+5-2)+6+2)/197 LOG 100

The PC-2500 would first evaluate the innermost set of parentheses. Since ‘+* and
*—* are at the same lavel it would move from left to right and would do the addition
first:

((8-2)%6+2)/10°LOG 100
Then it would do subtraction:

((6) %6+2) /187 LOG 100
or: o
. (8%6+2)/10A LOG 100
In thi riéxt sty ofparer‘nheses it'would do the multiplication first:

(36+2)/10 LOG 100 |
And then the addition:
238 11BN LGS 00
or:

38/18/ LOG 100

Now that the parentheses are cleared, the LOG “furnction has the highest priority so
it is done next:

38/18"2

The exponentiétion is done next:
38/100

And last of all the division is performed:

W Q;Qﬁ.,. SRt S, -

This'is the valiie of the expression.
S SRIET YW TP y
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APPENDIX E

KEY FUNCTIONS IN BASIC

] This key switches the function for keys having 2 functions.

@ If this key is held down while an alphabet key is pressed, an upper
case letter is entered. {Lower case letters are entered if the key
lamp is on.)

- @ this key is held déwn while a key having a nrumber and a symbol
written on it is pressed, the symbol written at the top of the key is
entered.

: Sets and clears the upper case letter mode. {Thiskey also turns on and
off the key lamp and displays and ciears the CAPS symbol.)
The entry of upper case and lower case letters is reversed when the
key is pressed

[a] to ['J___I Alphabet Keys
. Enters. the alphabet. Press the - key or 3 key to switch from

Iower case to upper case Ietters

.o Lty ey N PSS DA N HE

J : Useto prowde space when antermg program or characters.

A~ [&]:::Press thess keys:to enter-numbers. ‘Hold the (@7 key down and
press these keys to enter the symbols written at the top of the keys.
@ : ‘s~ Used for: reserve contents when the reserve key is used as a

- program'key.: it ‘o
Example: GOTO 100@

#: e Use with USING. statement, to provide the instruction to
define the dlsplav format of numerical data,

$: o Use when assugmng character varuabies

o

A . Use for power calculatlon mstructlons. .
' o Usa to speclfy the exponent dlsplav system for numerical
data in USING statement mstructlons

- ) U with USING statement, to provnde the instruction to
| defme the d|splay format of character string.
! o' Use'to designate hexadecimal number.

x: o Use for the muitiplication commarid,
( ): » Use for parentheses in equations:
1L 9% : . Used as a character string within. " */, i,

1
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B @ :
Pr&! tl%]e keys to enter the symbols written at the bottom of the
keys. Hold the key down and press these keys to enter the

symbols written at the top of the keys.
- Use for the subtraction command or the minus sign.

=: e |n assignment statements, use 10 assign the contents {number
or character) on the right for the variable specified on the

left.
o Use when entering. logical operators in.|F sentence,

+:  Use for the addition command.
*. @ Use to designate and cancel characters.
e Use to specify labels,
?: Use to enter CLOAD?
/: Use for the division command, )
Use to separate equations, variables, comments, a command
and a variable, etc. S S
Use to divide two or more "sfa'i.ement's in one line.
Use to provide pauée between two ecjuations, and between
variables or comments, -t T
<>: Use when entering logical operators in |IF sentence.
.: -« Decimal point. ’
~ .=.Use to enter an abbreviation of a command/verb/function.

e Use to designate the decimal portion in USING format
designation, -~ .| : :

P

_"[ ]: Used asacharacter string within ** ",
(6 ]to[[9]* Used to enter numbers or numeric valu'es.
e Use to enter the decimal point.
e Use to enter an abbreviation of a command/verb/function.,

& Use to designate the decimal portion in USING format designa-
tion.

— Usé to enter the subtraction command or the m inus sign.
+3 Use to enter the addition cammand or the plus sign.

* Use to enter the multiplication command. .

/ Use to enter the division command. . |

: lnserts one space ( Z appears) of 1-step capacity between the address
(N) indicated by the cursor and the preceding address (N—1).
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@: ® Use to delete the character on the left of the cursor. The character

at and to the right of the cursor are moved to the left by one
character.

e If the cursor is at the beginning of a line, the character at the cursor
_ is deleted.

8 If the @M key is held down while this key is pressed, the character
or command, at. the cursor.is deleted.

: @ Specifies the end of a pro ram Ime
[ENTER] at
e Writes the program of reserve contents.

-® -Executes . manual- calcu,latlo,ns,,»; or .manual operations for BASIC
commands. . v g e

& Executes the program (,e_g., restarts the ofograh sfopped temporarily

by the INPUT oommand or PRINT command)

a:  (ON). .
Use to turn the PC 2500 power on when the auto power off function i Is
ineffect.- - <7
{(BREAK) ~ Lo =

® Depressing this key dun ng: program executnon functnons asa BREAI(
(i @) key.and causes therprogram:to interrupt execution.

® When pushed during manual execution, input/output command such
as BEEP CLOAD etc executlon of the command is mterruptad

A R R T ARCRRT B i !

[SRET] - [ow) : Calis the menu screen for the Busmess Software and BASIC selection.
w5

Oy

® {Jse ta clear the.contents of-the entry and the dlsplay
® Use to reset the error.

[%%7)+CLS): e Not only clears fﬁé’disblva\)"ooﬁ’tents, but resets the computer to its
initial state. '
— Initial state —

Resets the WAIT timer..

Resats the display format {USING format)

Resets the TRON state (TROFF).

Resets the PRINT= LPFIINT

'Regdts'error,”

g ® Use the change the operataonal mode selection from RUN to
PRQOgram or from PROgram to RUN.

h..

)+ ) o Use to set the reserve mode.

= ® Shifts the cursor to the right (press once to advanoe one position,
hold down for automatic advance)

® Executes playback instructions.
® Call the cursor if not displayed while the contents are displayed.
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SHIFT 4 (=] :

(SaET]+ (o= ]:

(DEF) :

[PEN):
(SwFT)+PEN) :

(oEF) (PN :
:

e Clears an error condition in manual operation,
e Moves the index in the Business Software.

'@ Moves the cursor to the last column in the program line or entered

contents when the cursor is displayed.
® Same as the (=) key when the cursor is not displayed.

e Shifts the cursor to the left (press once to advance one position,
hold down for automatic advance) .
® Otherwise the same an the (=] key. o

® Moves the cursor to the first column in the program line or en-

tered contents when the cursor is displayed.
@ Same as the (=1 key when the cursor is not displayed.

® Executes a defined program or calls the reserve contents.
® Enters the various modes in the Business Software.

® Rotates the pen holder so that the pens can be replaced.

® Sets the pen replace mode.
e Clears the pen replace mode,

1"

- The following describes the effective kevs while in the Business

Software.

Enters the table creation mode. A table can be created by entering
an ‘‘expression.”’

Enters the display format set mode and enables you to
e Set the total column and average column

® Set the notaticn for numeric values

® Sort data

@ Check the “‘expression’’

Enters the data write mode.
Appends, modifies, and deletes data in the table.

Enters the table selection mode.
Selects a stored table. The table selected here can be printed or used
to create a graph.

Special function execution mode enables you to
& Check the remaining memory

® Delete a table

® Delete all tables

® Set the functions for the RAM card
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Enters the table transfer mode and enables you to

® Store table data to tape, and load or verify table data from tape

® Perform table data input/output operations using the serial 1/0
interface

Enters the print mode and enables you to print
® Tables

® All titles
& An expression
¢ All expressions

Enters the graph creation mode,

Used to search data when table data is displayed.
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The (] and (3 keys have the following functions, depending on designatey
modes, as well as the state of the computer, -'

Mode State N B
RUN Program being
executed N
Program is tempor- To execute the next To display program line
arily interrupted line being executed or
already executed hold
PRINT, LINE, this key down,
PRESET, PSET, S
GPRINT .
statement being : Tk
executed
PRINT statement
just now executed
Under break
INPUT statement .
being executed non function
Ervor condition dur- To display error-
ing executing producing line, hoid this
program key down.
TRON condition To execute debugging To display program line
operation being executed or
already executed, hold
1 this key down.
¥
{When the mode is changed from RUN to PRQ and program line is
not being displayed)
Program is tempor- To dispiay the line Same as left.
arily interrupted interrupted
PRO Error condition To display the line Same as left
with error
Other condition To display the first line | To display the last line
{When the program line is being displayed)
To display the next To disptay the preceeding
program line program line
RESERVE

e On the display, the key is the same as a space.

e [f no key is entered in the key input request mode for approximately 11 minutes,
the power is automatically turned off (auto-power off function).
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APPENDIX F

SIGNALS USED
IN THE SERIAL 1/0 TERMINAL

The PC-2500 is equipped with a 15-pin connector for the serial 1/0 terminal. The
pins used and their signals are described below.

— Do pcasoo

DWI | Right side view

- Pin 15 Pih 1T

Pin Connections Used e
Pin |.. .. Name Symbal |.)/0 | Funct:on
1 Frame Ground FG Ground for maintenance
2 | Transmit Data SD - o. | DCoutputsignal... ... - . -~y
3 -_.u;:Racgz\ye..Bm ‘- ., RD A DC inputsignal . 5. - i
4 | Request Data RS ' .0 | ON: sends carrier
5 | Clear To Send CS i | ONZtransmission enabled . .- =7\
|7 | Signal Ground SG "= | Reference 0 voltage for all signals
8 | Data Carrier Detect CD" | i |'ON:-carfier signal received
_10" o masd e - | NG Power sﬁpply
11 | Receive Ready RR 6" | ON: recéive enabled
| 13 vC Power supply RN
14 | Data Termmal ER o ON 'iocal termmal ready T
|| Ready' " R el 10 oD

NS TN ryn —
N H Y T AT ANY

Note: “The 'vSIltage Ievel of VC is the high Ievel The _’ﬁéltége level of SG is the low
level. =

Note: 1f a voltage which exceeds the allowable range (voitage level between 3G, and
VC) of the PC-2500 is applied, the internal components may. becqma
damaged since the PC-2500 uses CMOS components;: . .. .

i, gt 1o

'vi.i RELMLY S
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Gﬁow Protection:

pen movement speed:

Serial Input/Output
Features:

Display:

Power Supply:
Power Consumption:

Operating
Temperature:
Dimensions:

Weight:
Accessories:

Options:

APPENDIX G
Spacifications

Inner diameter 8 mm (0.3 in.}
Width 114 mm (4.5 in.)
(EA-515P, aption)

CMOS Battery backup

{Program, data and reserved contents are protected when the
power is OFF.)

X and Y directions 73 mm/sec.

45° angle 103 mm/sec.
Standards: Start-stop transmission {asynchro-
o nous) system.
Baud Rates: - 300, 600, 1200 Baud
‘Data Bits: 7 or 8 Bits
Parity Bits: Even, odd, or no-parity
Stop Bit: 1 or 2 Bits
Connectors Used: 15-pin connector (for external equip-
ment)

Output Signal Level: C-MOS level (4—6 Volts)
Interfacing Signals:  Inputs: RD, CS, CD
Outputs: SD, RS, RR, ER

o Others: SG, FG, VC
4-line 24-digit liquid crystal display with 5 x 7 dot characters
or 150 x 32 dot graphics.
Built-in rechargeable Ni-Cd battery
6V = (DC): 6W

‘e Approx. 60 hours {operation at 20°)

This assumes that out of each hour, the program execution
and calculation time is 10 minutes and the display time is
5@ minutes. This does not include printer. operation.

o App,'rox. 450 printing lines (continuous printing at 20°C

where each line contains 2@ digits of 5s in standard
character size b’}

e Approx. 11 printed graphs {when the graph shown on page
304 is continuously printed)

5°C to 40°C (41°F 10 104°F)
297 (W) x 210(D) x 456.5{H) mm
11-11/16"(W) x 8-1/2"(D} 1-25/32"(H)
Apprbximately 1.3 kg (2.78 Ibs.)
Tape recorder connecting cord, AC adapter (EA-150), pens
(black, blue, green, red, 1 each), roll paper {1 roll), and
operation manual,
Plug-in Card type 8 K Bytes RAM (CE-201M™),

16 K Bytes RAM {CE-202M)
Cassette Tape Recorder (CE-152} etc.
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3. Data I/O statement for tape files:

On the PC-1245 series, the execution of, for instance, the PRINT # C statement
saves the contents of the variable C and all the subsequent variables to a tape file.
On the PC-2500, however, the execution of the same statement saves the contents
of the variable C only. To save the contents of a specific vanable and all the
subsequent variables, use the specification on the right hand side of the following

examples:

{eg) PRINT#A - PRINT#As
PRINT#C - INPUT#C*

Nots: On the PC-2500 you cannot execute programs for the PC-1260/1251 in
which the POKE or CALL command is used. Execyting such programs
on the PC-2500 may cause the abnormal situation (for examp!e you can get
no response from any key).

4. Value of a loop variable after completion of a FOR-NEXT loop:
The value of a loop variable obtained after the execution of a FOR- NEXT loop
completed on the PC-2500 is different from that obtained on the PC-1245 series.
If the value of a loop variable is used in a conditional expression in a PC-1245
series program, increment it by one when it is used on the PC-2500. )

(eg) 10 FOR 1=0 TO 10

50 NEXT |
60 IF 1=10 THEN 100
Moadify ‘thev value of | in line 60 as follows:

60 IF l=11 “THEN 108
{On the PC-2500 the value of a loop variable must be mcremented

by one step value. The number of loop execution cycles remains
the same, however.}

5. Exponent symbol ““E*":
The PC-2500 uses the uppercase letter “E” for its exponent symbol The follow-

ing change s required:
A=123 E5 - A=1.234E5
B=E6 + - B=1ES
if a PC-1245 program is read from a tape file into the PC-2500, the change for the
exponent symbol described above will automatically be done by the- PC-2600,
8. The character codes of the PC-1245 series are partially different from those of the

PC-2500.
When the following oodes are desngnated by the CHR$ functlon, change the

codes,
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Character Code PC-1245 PC-2500
39 (&27) > ’
91 {&5B) va [
92 {&5C) ¥ \
93 {&5bD) 4 !
96 (2:60) E ‘
250 (&EA) — {Error) -
251 (&FB) — {Error) T
252 (&FC) — {Error) v <

Note: Asshown above, the PC-2500 does not have the character E.

7.

Modifications to the defined (=] key

The (51 key is not a defined key in this computer. Therefore for programs
which define the (=] key, define another key.

Example:

1m ":-I.": - 1% MAH:

Additional Modlﬂcatnons

1.

The PC-1245, PC-1250 and PC- 1251 use a line number ranging from 1-999,
whereas this model, as well as the PC-1260/1261, has an extended line number
ranging from 1-65279. Therefore, the line number uses 3 bytes in RAM
{PC-1245 series uses 2 bytes). The modification is carried out automatlcallv when
the program is loaded through the cassette tape. However there is a possibility
of memory overflow (ER ROR 6) when. -loading or executing. a long ‘program.
Further, when a single line is close to 80 bytes long, this modification may result
in the clearing of the end of the Ime.

. In loading a program of the PC-1245 series through: the cassette tape, the

computer will remain BUSY for one to two seconds after the tape has stopped
due to modification . of the line number (2 bytes to 3 .bytes} as mentioned
prewouslv Durmg this period, symbol “# will be dlsplaved at the nght bottom
coliumn of the display as in loading a program.

Note: The PC-1245 series cannot read from a: tape whlch contains programs

deve#oped for the PC- 2500

Modufacat;om Reqmred to PC-1401 Series Programs

(1) Modifications to-the defined (32 ‘key -

The C3J key is not a defined key in this computer, Therefore, for programs
which define the: 3J key, define ariotherkey,

Example:
100 u'n: - 1w "A":
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{2) Other notes
The PC-1401 contains more function commands than the PC-2500. Therefore,
an error will occur during execution if a program which uses commands not
available in the PC-2500, is written or read from a tape. If a program is read

from a tape and contains commands not available in the PC- 2500, those
commands will be substituted with **~" and then displayed.

Modifications Required to PC-1210 Series Programs

way as PC- 1245 Senes prog_ljame (except l.t.e,ms .2 an.d 6)h In addltlon the following
modifications are necessary.

(1) (F Statement
If, for example,

..

50 1F A>> L PRINT A" (dlsplav A ASL)

is found |f"| the program for the PC-1210 Senes Pocket COmputers 1t |s mter
pl'etEd as . '..' '.,

LI O

50 IF A>LPRINT “A” (Printout “A" it AS) = "

and results in an error when it is entered though the keyboard
The error occurs because a;command‘which,does not éiist/in thePC-1210 Sefies
does in fact exist in the PC-2500.

To solve this prablem, insert a THEN command into the IF statement as follows
50 IF A> L THEN PRINT “A"

(2) Specified Format in USING - e
The function of the USING command differs between the PC-2500 and the
PC-1210 Series as follow. 3 : T

0 . - A S |,!I rieoy L st

[Example] "' | e o
19 A=-123.456 ek G
20 PAUSE USING “####.##", A | - o
30 PAUSE A, USING “####"; A PR

Executing this program displays the- followmg

* PC-1210/PC-1211 | o m1234s
N A S PN I TA LI -s'.e;!pe.):ql_,'[zat;n:.) y_l'..!.t.ﬁlffﬂ

* PC-2500 : 4 ELERN L A R v "—123.45
RN T '—12345 - =123

For the executjon of line 30 in the PC- 1210 Sernes, the dlsplay on the left side
also foliows the displayed format on the rlght side. In the PC- 2500, tha display
follows the previous specified format. Thls anpllqs not.only to the PAUSE
command, but also to the PRINT and LPR INT commands.
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(3) Omitting **}" .
In the PC-1210 Series, the *)* which comes immediately before the (e or.

(colon) can be omitted. It cannot be omitted in the PC-2500. Therefore, be
sure to add the “')” to the program if omitted.

{4} Print Command
The PC-2500 has a PRINT command for displays and a LPRINT command for

printing. However, all PRINT commands can be used for. prlntmg if PRINT =
LPRINT is specified (See page 155.)

Thé PC-1210 Series does not have the LPRINT command. To print using a
'PC-1210 Series program, add PRINT = LPRINT to the program or, execute

manually,

{5) Variables o .
When the RUN command has been executed in the PC-1210 Series, all variables

are retained. In the PC-2500, however, all variables -from A(27) and on are

.. cleared. (See page 47).
Therefore, if thereisa need to retain vanables at the start of program executlon
start the program execution using the GOTO command or functlon defmed

keys.

Maodifications Required to PC-1260 Series Programs
{1) Moditying the Character Code o
'In the PC-1260°Series; the character for character code 96 (&5@) is a space,
whereas in the PC-2600 it is a «(single quote). .
Therefore, if a space has been specified using code 96 in the CH R$ command,
change It to code 32 ($20) ‘

(2) Modifications to the deflned El key
The (=] key is not a defined key in this computer, Therefore, for programs
which defined the (=] key, define another key.

Example:

1% u=n: - 1% “A”: -

Modifications Required When Using PC-1350 Program

(1) Prmtmg Columns (program using the CE-126P)
. .The optional CE-126P printer prints 24 columns per line. The built-in printer of
--the PC-2500 usually prints 39 columns per line.
Therefore, this difference will cause the printed positions to shift even though
" ‘the same LPRINT command is used.
To'avoid this
(D Change the LPRINT command
@ Insert the
CONSOLE 24: LPRINT
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command at the beginning of the program to set the printing line to 24
columns.
(2) Redefining the (=) Key
The same modification shown on page 240 is required.

{3) Changing the Character Code
The character for character code 96 {&6@) in the PC-1350 is * while it is * in
the PC-2500.

If character * is not desired when code 96 (&60) is specified in the CHR$
command, specify another character.

{4} Using the CONSOLE Command
Change the CONSOLE command to the form
CONSOLE expression: LPRINT
for programs to be executed on the PC-2500..

4

Example:
109 CONSOLE 36 100 CONSOLE 36: LPRINT

113 LPRINT A, B, C 110 LPRINT A, B, C

{5) Entering 7= and +/

The characters # and +/ cannot be entered through the keyboard on the
PC-2500.

Use Pl for m and SQR for /~ When entering programs through the keyboard.
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(Program title)

(Page)
o SKLJUMP oo 244
o AMIDAKUIL. .o 248
o COMPUTER GRAPHIC DESIGNS................ . . .. ' ieeeuin. 254
e BIORHYTHM . 558
e ABC ANALYSIS . ..o e 262
e ANALYSIS OF BREAK-EVENPOINT OF PROFIT/LOSS....c.vvvve.- 268

® MATRIX OPERATION . . oo i 278
¢ N-DEGREE EQUATION ........................................ 284
¢ LINEAR REGRESSION PLOT. « . v vs e vienmeee e e esmnnenees ... 289

o The display area of the PC-2500 indicates a display of 4 linés, but for the key
operation sequence of some programs, only the . portions of the display that
actually appear are mentioned. .

®In the Jast colu mn .of each program, the number of bytes used. for each program is
described. :
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Program Title: SKI JUMP i]

Let’s attempt the longest jump!

Today there is fine weather, ideal for ski-jumping. You are enthusiastic about the
setup of the longest jump distance. Jump with perfect timing after level skiing,
keeping your balance despite wind from the right and left sides.

Now, let us see how many meters you can make!

a HOW TO PLAY

1. A M MmO displays the title “The Longest Distance”. Press the
space key and then the game starts.

2. After the jumping stand is displayed on the screen, the man starts skiing. . During
the course of his level skiing, press the key [33 to let him jump.
If the jumper fails to jump due to a failure of timing, “Om*’ will be displayed on
the screen and then the game returns to the initial display of the title.

3. Although the skier has jumped, keep the jumper’s balance despite wind from the
" left and right sides by using the following keys.

Wind from left side ( — }: Press key (23
Wind from right side ( « }: Press key (&)

{The jumper's balance is indicated by the display of a vertical bar “1".)-

e When the jumper lands properly on the ground, the distance covered is
" -displayed, but when he falls halfway due to losing ‘his ‘balance, “Fallen” is
displayed on the screen. E
In such a case, no display of the flying distance will appear on the screen.

When the above procedure is over, the initial display of the game will reappear.
Now, you should wait to input the game if you wish to try again.

s REFERENCE
{ The method of calculating the distance covered )

1. Timing of the jump
J {the descending speed of the jumper depending on the timing) is calculated

through the X coordinate {125 — 110} when pressing key 5] .
J=(X-110) x 0.02
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Move the jumper along each dot up to X-coordinates 105 —803 3As in- every
movement, the -jum_pe:r decreases in accordance with the formula of “Y =Y +J”
{Y is for the altitude}. R ) .

In short, the timing of pressing key (37 affects the altitude at the point of the
X-coordinates 80.

, Balance o
The altitude decreases at a regular speed. The X-coordinates are calculated by
the following formula.

X=X — (5 — ABS(B}) x 0.2

;oo RIRn ant Ll e et : .
B shows the balance and covers the range of the figures from —5 to +6. (When
B is above or below the figure, the jumper falls down.)

Calculation and display are repeated with the above sequence and then S (flying
distance} is calculated from the : X-coordinates when the landing judgement
formula ““Y > 31 — INT (X x 0.05)" is established.

~8$=(100—-X)x 1.6

Therefore, keeping the proper balance is the knack of increasing the distance.
covered in flight.
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® KEY OPERATION SEQUENCE

1. (A (@ W (enver] [Program
starts at]

*=+% Ski Jump ***
The Longest Distance:
gm

| Press the space key

2. () [The game starts]

3. 3

Continue the game by operating 4
or 6 key.
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« display example of the well landing

r-"

¢ display example in the case of falling
halfway )

-ﬂ‘:——-—-——"ﬁ

Fallen




. PHO’GRAM LIST
28 ,:1.:"409898%!—'98060“ :F20="4988a800¢
gBeoBeR" : F3s="1EFASE201824
30:011 S8(SIX1BS#< 1= ="B32C30C08000000
2":5%(2)="00000F "peRRRPERR "
49543 Y<"DBORRRFFRaRARA" : 1S8C4) = pRang .
argal-‘oaaﬁeﬂ 39%(SH= '-aaaaoaeocaaaaca

‘

50- (,._Ig "WALT @ SCURSDR 1,8 PRINT: Mgy
X Ski JuoR. ¥XR'S BEEP 1
6@: CURSOR 8 1.‘, p,iRINT "The LOnSQat Dltt '
aﬁcE' ’r; b} o}

8: CURSORI 172.2: -

u'

RRINT USLNG ﬁw'"m; o

L H GRS LET C=

280: 1$= INKEY$

" 29@: IF Ie¢x="4" LET B=R-1

300: IF Is="g" LET B=B+1
31@: IF B<-S QR B>5. THEN 4080 - .
320: GCURSOR ¢5@,18)>: GPRINT S#(BX.5+3)
1330 H=X-(5~. ABS . (B X, 21 Y=Y+, 28: IF VO3
. 1- INT (XX,85) THEN 378
348: GCURSOR ¢{X,Y): GPRINT F2¢
POINT (Xsye1):

(A

IR C

., GOSUB, 118

360: G070 240 '

3870:8= 18-k 51 CURSHR 1694 PRINT
o USING AR S5 WALT) 3207 ORINT “m

3001 S LET e -

‘BB chRébR ﬁ.st;°5nvnr "Pr\‘g"gs«'fhei fodke ' T
ket dzhie R T+ 398: 60T : :
oo -~ 398:60T0 S0, L g
90: [$= INKEY§-~.‘E I8 - THEN 90 .. 4B@:FOR 1=y ro 31. GCURSQQ <x,'>. .
IUQ'CL.S LIN (143 5y ~(144; 5) L]NE _( L . GPhINT F3t NE’(T T RSN 52 BTN

238,45 %88 INE = €2110515): - LEINES =689,

11-418:CURSOR 475 B3+ NQ;T 180: ORINT dRul le

.28 GOTQ 128 . n"
119:FOR =2 '1d' 5¢° LINE (119-&*28.2&;15_ ~ 499 60:'0 Sb st oelnd Fpd ovegen O
©(1PB-IRReS 28R NEXT. 11 RETURNGLY ©.0 1o | DA YR
120:F0R 1= 70 S¢ LINE (119-1%2€,26+1>- R 934 599 bytes
(100-1%28,26+15: NEXT 1 ST BT 14 ERTIR
$30:GCURSOR (141,43: GPRINT Fis:
GCURSOR (141,4>: BEEP 3: GPRINT “00 -
0989000P028" e o et s adY
148:FOR 1=8 TO 18: GCURSOR ,(134- 1pa415: . MEMORY CONTENTS
GPRINEUPEEEINERT 1- 1 0 asdmiuf Touns e o dun e
158: =221 il U A paa gy e NSl s e
168:19= INKEY# : IF I14="5“ THEN 220 _ I_ . B balance.
170:X=X-2: GCURSOR ¢X»14>: GPRINT F2¢: i ° J————f——==
IF X)110 THEN 168 c [V
1aa=gEURson (X»143: GPRINT “22002000000 H | The longest flying distance
199:FOR 1=@ YO 11: GCURSOR (183-1,15+1> 11§ | loop counter, v/
# GPRINT F1$: NEXT 1 —
W0ICHRSOR' 1933Y WATT 'T60: 'BRINT “4gHh+ ut il ‘descanding speed o
28:60T0 5815 it o S0 o0 sotace bon B R T e . .
228: J=( -ue;x"Jez-' FOR I=X TO 105 STEPF o “'__ __@'?@'0" of wind
1-2iNECURSER (FIERS: gPRINT P27 6 T by i istance
CNEXE: o el oL ortE ci BN o e e
20:{=14: FOR 1=105 10 86, STEP qLivevsd, | X, | level distance
t GRiRSORCPNYs s GPRINT “Fae WexT I ST
B0, X-80 Bxchi
24B:R= RND 3: ON R GDTO 250.260,270 aps90it i L F1$ | for display {figure for man)
2508 GeURs RYRBM:W‘”GPRINT hq BA@192E9R59(1 | it —— :
zsa-scunso? é‘g;g;é;;nm "_*qeseagqle?g‘ﬁ?u .| F3$ |:for display (figure for man)
0:6CURSOR: ¢@;:10)+ ‘GPRINT- 10385492381, - ['58(6) | fordisplay (balance}
8181'0:.8\.;8-” D IS B R A 7)}|-‘ hhj !| 2 ”H“ "‘.".‘.'&'lt'
T R T AL RN EI { I IR B
: . . i
fr et e i Dot ol ghil TABQISITISO 90 oMt e _ R
R PR I RTYPIR R E L £ Ol AWONE 2 WD :
T R R TOTERI LV SO AR IR A B
gt e dstimA T
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Program Title: AMIDAKUJI \

Challenge to a Lottery!

This program has been written to execute a lottery with the aid of a portable-com.
puter. However, let us give you some information about the lottery which we have
adopted in this program before proceeding to the subsequent operation. The lottery
in question for this program is not the one commonly used, but another type of
lottery commonly practiced in Japan called AMIDAKUJI (hereafter refer to this
as Amidakuji for this program). Simply, the rules of Amidakuji are just the same as
when you guess heads or tails for a coin thrown in the air. For example, with the
application of this Amidakuji as another form of lottery, the Amidakuji is often
used to give the prize to a person who draws a specially marked line out of many
people competing against each other. In ordinary cases, many lines are drawn on
the paper but this program will display on the screen the drawing of lines in Amida-
kuji by means of inputting the numbers of the participants and numbers of the
winning mark ** *x .

The Rules of Amidakuji

e First, draw an equal number of lines in accordance with
the numbers of participants in this Amidakuji lottery, as
illustrated at the left.

e Draw a horizontal line between the vertical lines at random.
The number of horizontal lines has no limit, and you can
draw as many lines as you like. However, when the hori-
zontal line is drawn, this line should be drawn on different
levels as illustrated at the left. Dottinga line as shown is not
allowed.

e At the end of the line, the mark  x '’ is the winning check.

e Next, decide who first draws the line, but the “B*’ participant
cannot select the middle line which “A’’ participant has first

X
drawn. ‘‘B” should select another line to draw, say, either
the full end on the left or the right.

B A C
e Now, the participant has decided which line he wishes 10

draw as shown in the left illustration. The draw lines of
Amidakuji have been completed. Subsequently, the program
of Amidakuji begins.

X
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we shall briefly explain the procedure of
cxample of participant “B", how to check

the winning mark: in the

B A c

i
Iamavevr q

. ¢ :;°$eﬂ;§c:opf of the line, which participant "B has selected,
| line. shows, ?Hh the line, you should trace back as the dotted
tracing from t:ﬂ You encounter the horizontal line during
downwards, bute top, you trace the direction of the line
“B" a5 the dott never upwards. In the case of participant
; ed line shows, when traced downwards, ““B"

o cannot reach the marked line. Then "B" fmally loses the
lottery in question,

In this procedure, you can play the lottery by repeating it for participant “A” and

participant “B” respectively. In the case of the,above, .Amidakuji example, ,partici-
pant “C” reaches the end of the line marked “ * LA

» HOW To OPERATE

1.

@ W - (Program starts)
In a space with the dlsplay on the screen, input the number of persons who take

.part in AMIDAKUJI and also the number of marks * * " whlch indicate the

winning mark.

Next, upon the indication of' the display on the screen asr;‘A— ",1input the
name of the partlclpant who draws the line A.. Followmg the. same. operatlon
procedure, input the name of all the participants in-a. regular seguence, ;.

When input is finished, AMIDAKUJI wall be displayed on the, scregn Press the
space key to start the Ilne of ‘A at the left side. When the trace reaches the full

end of the line from the top, the result-either of-“win or "fail" will be dis-
played. The line of B stands by and is ready to be-input for the repetition of
tracing from the top to the bottom. Repeat. thls operatnon_m aocordance with
the number of partuclpants PN e
When all the qumbers of the: winning mark * * " are dasplayed the program
ends. e

Note: The number of the participants is limited from 2t010. The number of

the winning marks: cannot exceed the number of participants.
The winning mark is permitted from 1-5. The name should be mput

within 10 letters. TRTEITRIRS

1 -
NN i
SR .
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= EXAMPLE

Participant: 4
Winning mark: 2

Line Name
A LUIS

B BOND
c ADAMS
D FORD

m KEY OPERATION SEQUENCE

1. @ 1D M
[Program starts]

*k Amidakuji %%

No. of participant = 7
No. of winning mark =

2. 4 (EnTER] 2 (ENTER]

[Input number of participant and

number of winning mark]

%% Amidakuji %%
A-=>7

3. @ @M O X7 (enen)

[Input the name of the partcipant

who draws line Al

*% Amidakuji %k
A—> LUIS
B—>?

Execute the operation as above,
but only in the numbers of the

participant.

250

4, (£ ©) (A (@) (enten)

[Input the name of the participant
who draws the line D]

A B COD

. 1 [A line starts}

A B CD

{Trace A line)




(BEEP Sounds 3 times when
the mark is hit) ABCD

5l I

| LuIs Wins! 7. O3 [C line starts]

(will display the name of the - ABCD
participant who draws A and then
B stands by and proceeds) : ' -

ABCDO

8. C3J [B line starts]

ABCD {Trace C line)
r ' ) -
X %
{Trace B line) ADAMS Winl
o {BEEP sounds & times when all
| winning marks displayed. Pro-
— gram ends. '
¥ %
;H H >
X %
BOND Fails

(Will display the name of the
participant who draws line B. C
line stands by and proceeds)
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® PROGRAM LIST
10:CLS : CLEAR : WAIT B:H$=" "
2@8:PRINT " xx RAmidakud Xxx": BEEP 2¢
PRINT "“: PRINT "No.of ParticiPant=
"i PRINT "No.of winnin? mark="
36:CURSOR 182! INPUT N:N= INT N
40:; IF N>18 -OR N<=1 CURSOR 18:2: PRINT
": GOTO 39
S58:CURSOR 19;3: INPUT #1:M= INT N
6@: 1F M>5 OR MIN-1 OR M<=@ TURSOR 1953

¢ PRINT " “: GOTO 5@
78:BEEP 1: GOSUS 230: GOSUB 178: BEEP
1: GOSUB Sea

88:FOR P=1 TO N:A=2,Y=8)Z=PX12+14

S@:CLS : WAIT B: CURSOR 3:0: PRINT C#¢
3>: FOR I=1 TO N

100: GCURSOR (1%12+14:15): BPRINT £$(0):
GCUESOR (1%12+14,23>: GPRINT C&c¢Mcl
+15)2 GCURSOR CI%12+14,315: GPRINT
C$CMC2, 1))t NEXT 1

110:1F INKEY$ <>" " THEN 11@

120:FOR C=1 70O 8: CURSOR 23,3: PRINT "
“: GDSUB 378: PRINT ““:a=A+1

130:IF C=8 THEN 158

14@:FOR I=1 TO N: GCURSOR <(Ix12+14,31):
GPRINT C$(MCA> 13> NEXT I

150:NEXT C: GOSUB 440: GOSUB 370: WAIT
150: GOSUB 458: NEXT P: BEEP S: CLS

160 END

170:FOR I=1 TO N

180: IF R(1>=1 LET W$="% *:

19@: u‘: L1 n

280: C$(4)=Cs (4 +uis

210 NEXT ]

220: RETURN

238:DIM MC1@sND> s C$C40%24) 0$(NIX225R(ND:
A=3: RAMDQOM

249:B=1:X=1: GOSUB 25@:B=2:X=2: GOSUB 2
s@: GOTO 29@

25@:F0R J=X TO N-1 STEP 2

280:FOR I=t TO 8:R=C( RND 2-1>%B!M(],J)=
R

270: IF R<>B LET I=I+1:M(I,J)>=0

288: NEXT it NEXT J: RETURN

298: FOR I=1 TO 9:M(I,N>=@: NEXT 1

30@:C$(3>= LEFT¢ ("MABCODEFGHT J"
«NX2>:C$(2)="FFP40408404840404840404

GOTO 20

. 94"
210: C#(1>="FF2020202020202020202¢2¢" : C$
(@)="FF"
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320:FOR I=1 TO M

330:R= RND N

340: IF R(RY=1 THEN 330

35@:R(RY=1: NEXT 1

360: RETURN .

370: PSET (2-1:Yd: PSET (2+1,Y>

389:K= POINT (Z-1,Y+1>: IF K PSET (241,
Y+1): PSET (Z+1:¥+2): GOSUB 43@:
GOTO 410

390:L.= POINT (Z+1:Y+1)>: IF L PSET (2-1,
Y+1): PSET (Z-1,Y+2): GOSUB 4290

4G9 IF Y=23 LET Y=18: RETURN

410:Y=Y+1: GOTO 370

420:FOR B=i TO 13: PSET (Z+B,Y). PSET ¢
Z+BsY+25: NEXT Bf PSET (Z¥B-1,v+1):
2=2+8-2)Y=Y+1: RETURN

430:FOR B=1 TO 13: PSET (2~BsV): PSET ¢
2-BsY+2>: NEXT 8: PSET (Z~-B+1,Y+1):
2=Z2-B+2»Y=Y+1: RETURN

44@:CURSOR 3>3: PRINT C$(4>: CURSOR 23.
3: PRINT * ": RETURN

450: IF R<(Z-14),12>=1 BEEP 3: (OT0 479

4BA:BEEP 1: PRINT G$(PY;“ Fails": GOTO
480

470:PRINT O$CPY3 " Win !'"fE=E+1

4g8@: IF E=M LET P=N

4909 RETURN

509:CLS : PRINT " X% Am:dakuji XX"

510: IF N>3 LET 8=3,C=@: GQTO 530

529:B=N:C=1 -

538:F0R I=1 TO B: CURSOR : PRINT CHR$ ¢
Ga+1d5"->"

548:CURSOR 3:1: INPUT 0$C1X: IF .LEN 08¢
1>51@ CURSOR 3513 PRINT H$iH$;H$:
GOTO 5S40

5SB:NEXT

560: IF C RETURN

S79:F0R I=4 TG N:! FOR J=1 TO 2

S8@: CURSOR 9:J: PRINT H$3H$iH$: CURSOR
@s St PRINT CHR$ (BL+I1+J¥5“->";0%(1~
3+J): NEXT J

59@: CURSOR @:3: PRINT CHR$ (B4+1)3"->":
CURSOR 3»3: PRINT H$iH$;H$: CURSOR
3,3: INPUT D#<I>: IF LEN 0$CI)>10
GOTO 59@

BO0:NEXT 1: RETURN

1596 bytes



, MEMORY CONTENTS

/;'——-—:lim. counts of Amidakuji
ff"é""—-__:/_
¢ |V
"1 counts of executions of
E Amidakuji
H$ v
| v
J v
K v
L v
'——'ﬁ_ nurmber of winning marks
N participants
[V
R random numbers
w$ v
X v
Y Y-coordinates of line
Z Z-coordinates of line
R(N) v
MION) | v
C$ia) for display
O$(N} name
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Program Title: COMPUTER GRAPHIC DESIGNS ‘ |

How about drawing computer graphic designs? Computer graphics form figures or

patterns with the aid of a computer.
You can enjoy vivid colored computer graphic designs simply by inputting the num-

ber of the angles, sizes and the contraction rate of the figures.

= HOW TO OPERATE

1. Program starts with () (U) (W] (EnTeR) .
In accordance with the display, input the number of angles, sizes and the contra-

ction rate of the figure to allow moving around as well as the instruction of

whether to draw the figures around the figure in the center.
When the figures are not drawn around, select the color of the figures which you

output, after inputting your selections from the above data.
2. When the input data has been completed, the output flgures will be output to
the printer.
Note: The maximum values for the sizes of the figures feasible for input are
as follows.
e When drawing the figures
in and around the : :
center figure ........... veeesas Upto 97
o When not drawing the

figures in and around
the center figure . ...........:....upt0 240

= REFERENCE
e The size of the figures are set by the radius R of the circumscribed circle. 1 unit

of Ris 0.2 mm.
e The figures move around every 9°.

= EXAMPLE
1. Numberofangle : 5
Size . 60 Draws the figures around the center figure.

Contraction Rate : 0.9
2. Number ofangle : 6

Size : 100 No fi g .
Contraction Rate : 0.9 o Tigures drawn around the center figure.
Color : Blue
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 pRINTOUT (Colored Refer to page 1)

(EXAMPLE 1]

[EXAMPLE 2]




s KEY OPERATION SEQUENCE

{ Example 1%

1. @ IO W [Program
starts at]

Angle =?

Size =

Reduct. Rate (1 or 0.9}
Draws in & around (Y/N)

« Example 2 »

/o O {Program
starts at]

2. 5[EnTER] 60 [ENTER)
[Number of angle and size input]

Angle = ? )
Size =

Reduct. Rate = {1 or $.9)

Draws in & around {Y/N)

6 100
[Number of angle and size input)

Angle =5

Size =60

Reduct. Rate (1 or 8.9)?
Draws in & around (Y/N}

Angle=6

Size =100

Reduct. Rate (1 or 8.9)?
Draws in & around {Y/N)

3. 09 [Reduction rate in-
put]

09 [Reduction rate in-
put]

Angle = 5

Size =60

Reduct. Rate {1 or ¢.8) 8.9
Draws in & around {Y/N)?

Angle =6

Size =100

Reduct. Rate {1 or 8.9) 3.9
Draws in & around (Y/N}?

4. [Draws the figures in
and around]

(Not draw the figures
in and around]

%% Computer Graphics %X
Printout

Select color?

Black ==>0 Green==>2
Blue ==2>1 Red ==>3

>

1 [Select biue color]

{Printout the figures and then
program ends.)

*x%x Computer Graphics %
Printout

>

{Printout the figures and then

program ends.)



, PROGRAM LIST

10-[)EGREE : CLEAR : CONSOLE 39: LPRINT

S
.Lpg‘].NT CHR® 27:"a"3 CHRe 13:
”'tHR. (2?); llbll: LPRINT IILB"
w:cL:-—i: KAIT 2
mzwsbﬂ B3 PRINT
smcmsoR Br1t PRINT
“:CURSOR 2 2: PRINY

LPRINT

"angle ="
I‘s i ze
“Reduct. Rate(lor

8.9
mmuRsOR B3¢ PRINT "Drows in & aroun

d(Y/N)"

gp:[URSOR 8,81 INPUT K: IF K<(=2 CLS :
coTO 40

w:TH=3BG/K

168:CURSOR 82 1% INPUT S

14:CURSOR 28 2¢ INPUT RT

yop:1F RT=1 LET JJ=18

139:1F RT=.9 LET JJ=6

142 IF RT<O1 AND RT<5.9 GOTO 110

158:CURSOR 220 3¢ INPUT Y$

160:1F Ye="Y" OR Y$="Y" GOSUB 628:
300 : ' ' "

170: IF Y8="N" OR

180:G0T0 158

199: 5X=240:S¥=-S

200:CLS : CURSOR @,8:
QI"“

GOTO

Y$="n" GOTO 190

PRINT "“Select col

210:CURSOR @) 2: PRINT "Black==>@"
228:CURSOR @:3: PRINT "Blue ==>1"
230:CURSOR 11:2:. RRINT "Green=322" -
240:CURSOR 11,31 PRINT "Red ==>3"
250:CURSOR 12:9: INPUT CL

MBI IF (CL=0)+(CL=1)+(CL=>+CCL=3L
G0TO 200

270:CL=CL-1 L .
¥ ComPute

289:CLS : CURSOR @»@: PRINT "X

- p GraPhige k¥ - .o o L

296:CURSOR ?s1: PRINT "“Printout”: GosuB
33 : '

30:LPRINT “R" 3 -KXi "+ "5 -KY-3%87 LPRINT
IIAIL

318:LPRINT CHR® 277'@": CLS.

320: END

330:REM & Write X

4B:LPRINT "M" 58X ", *5SY: LPRINT "1"
356:R=5:K=0: Ky=S

388:1F L=k AND CL=3 LET CL=1

VB IF CL=3 LET CL=0

389:CL=CL+q

399:FOR J=1 TO JJ

498:1F Js1 LET X1=B:Y1=R: GOTO 448
420:X1= INT (RE SIN (C(J-10X(TH/10>2)

267

570:SY=

439:v1= INT (R¥ COS ((J-1)X(TH-1@3))

4401 LPRINT "M"3 X145 "s "5¥1

4S@:FOR 1=1 TO K

4BQ:KX= INT (R* SIN CIXTH+CJ-1)%(THs18)
»

470:KY=
3

480: LPRINY CHR$ (27)3CL

49@:LPRINT “D"3iKX}"s "3KY

500: X1=KX; Y1=KY

S519:NEXT 1

S29:NEXT J

S30:RETURN "

54@:REM X Rotation X

SSO:FOR L=1 TO K _

56@: %= INT (Sk1.5% SIN (LXTH>)

INT (S%1.5% COS (L¥TH))

580:GOSUB 330

5903 LPRINT "M*7-SX3 ", *i-SY: LPRINT

800:NEXT L

§19: RETURN

52@:CLS : CURSOR 2:@: PRINT "X¥ ComPute
r GraPhics XX*

INT (Rx COS (I*TH,*(J’-J.)*(TH/iﬁ)

GIII

630:CURSOR 7s1: PRINT “Printout”
640: sx=24_a: SY_=—3*S: GosuUB 330: GOSUB 54
ese:gETURN
1203 bytes
c e : :
- MEMQRY, CONTENTS
R
J |V |
K | number of angles
L |V
R sgmidiameter of external contact
~ circle'
S size-.
Y$ |V
CL | color -
NV
RT | reduction rate
TH angle
sX ' '|' X-coordinates on original point
SsY | Y-coordinates on originai point
X1 | X-coordinates before turning
Y1 Y-coordinates before turning
[ KX | X-coordinates after turning
KY | Y-coordinates after turning




Program Title: BIORHYTHM

How is your physical condition this month?

Physical, Sensitivity and Intellectual have their own independent set of cycles,
Biorhythms are based on the theory that each of the cycles repeats self with various,
good or bad condition within the period of each cycle. This program makes this
theory available for drawing up the curved lines of the biorhythm.:

= HOW TO OPERATE

1. 8 M (Program starts.)
input your name and date of birth as well as the desi

regular seguence in accordance with the display.

2. Upon input, the curved lines of the biorhythm _shall be relayed to the printer in
different colors depending on each element such as physical (blue), sensitivity

{red) and intellectua) (green).
Note: input your name within the limit of 10 letters,

red month and year._?.in

= REFERENCE
Calculation for the X-coordinate values of the curves is'd
SR O T = 2

Physical X = Sin'((B + Y)/23 X 360} X 150

- Sensitivity X = Sin{({C + Y)/28 X 360) X 150
Intellectual . _X = Sin'{(D +Y)/33 X 360) X 150 | o
B, C,and D replreseri"t the-remainder after the total number of days from the

_birthday to the desired time has been divided by the individual cycles.

orie as follows:

-Y-represents the ngrm/ber of days.
The maximum féngt'h.is 16'mm in the positive (+} and negative’{-—) directions.

incle: Phy_éi_@éi: 23 days
Sensitivity: 28 days
‘Intellectual: 33 days

s EXAMPLE

Type in the following:;... oy !
Desired month:. 12 (December), 1984
Name: SHARP -

'

Date of birth: 1 (January) 28, 1952
S
|

7
!
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. pmNTOUT {Colored Refer to page 1)

y T a1 0 7 1T 3y v 1 T a1 §r 17 T
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» KEY OPERATION SEQUENCE

1.

oD W
[Program starts]

%%k Biorhythm %k
Name?

B mm@EmE
{Name input}

%%% Biorhythm XXX

Date of Birth
?  Year Month Day

19652 (Enter) 1 (EnTem) 28 (EnTER]

*%% Biorhythm XX

Desired Year and Month
?  Year Month

1984 (ENTER) 12 (ENTER)
{Desired year and month input]

%% Printout XX

.>l

(Tﬁe biorhythm curved line is
relayed to the printer and the
program ends.)



® PROGRAM LiST . -

10:CLEAR : DEGREE : CLS : COMSOLE 39:
LPRINT : WAIT B: DIM A$<DI*22;H$(D>
*25

20:LPRINT CHR$ 27 "a“: LPRINT CHR$ 13t
LPRINT CHR$ 273 "'p%: LPRINT CHRS 273
"8". LPRINT "L@"

30:M${B)=" XXX BiorhYthm XXx"

49:PRINT H$(@): INPUT “Name?"3a8$(8):
IF LEN A$<@>>19 CLS : GOTD 49

58:CLS : PRINT H$(@>: PRINT “Date of B
nth*. CURSOR S,2

60:PRINT “Year". CURSOR 13,2: PRINT "M
“oRfH>: CURSOR 21,2: PRIT “Dowe

70:CURSOR @:2: INPUT ‘5%.G=,UAL 5%

B@.IF S$="" CURSOR @2: PRINT "
GOTO 20, ,

99.CURSOR 18,2+ INPUT T

100:1F T<1 OR T>12 GOTO 98" ., J

110:CURSOR 1852. , INPUT U

120: 1F UCI®OR U3 6oTO 118 "

130: 5=

24B.CLS . PRINT H$¢B): -ORINT “Des ired ¥
eak. and Month": CURSCR S»2

15@h¢RINr3%Yeun'* CURSGQ 13:2‘ n&ﬁNT M
anth" ' -

160. CURSOR @5 2:n INPUT+£$.G= VAL L§

17@:IF L$="" CURSOR @>2. PRINT " ' *:

, ,)GOTO "169 z}“’w T I RS T

180@:CURSOR 18,2 jINPYT M

490: IF M¢1 OR M>3L GOTO 180

200:CLS : CURSOR 251: pRINT b ¢ Pn-ntou
- */*Il- . - -
210. LPRINT HAGB»-3S' LPR}NT 01’
CPRINT CHRE" 2755df 17
228 LPRINT “PB:nRhathal s URRINT (CHRS 27
. xRl

230:LPRINT "M3085-35"z, MRRINT “PNaime -
ia$(@dd: LPRINT HZBSs -35" '
248.LPRINT “PDate of Binrth"
258: LPRINT “M24@>-35": LPRINT TRy STRs
“Marith "3 STR$ U- Duu vi STﬂs si°
. Yeuh - )
263 LPRINT HlSB:-BS' LPRINT CHR$ 22;
T": LPRINT "P -- Physieal™ -
270:LPRINT “M129:-35“: LPRINT CHRs 273
3%. LPRINT “P —— Sengitivity"
280:LPRINT "M1505-35": LPRINT CHR$ 273"
2% LPRINT "P -—- Inte!lectuul"
290:LPRINT CHR® 27 ™@Y:. -« - .. .
38@2:LPRINT CHR#® 27: ?c"'_LPRINT "n448,-
338"+ LPRINT "P"s STRs Mi “Month “;
STR$ G "Year" '

-

31@:L=G: GOSUB 79@: GASUB 740
320@:0=As L=S>M=TyN=U: GOUSUB 249:P=4
33e:A=0-P _

34@:LPRINT CHR$ 27;-"?b"

35@:LPRINT “M238:-325": LPRINT "I"
36@:Y=1%-25

370:LPRINT “M18@,8": LPRINT "J-~368,p"

38@: LPRINT "J@s "3Y3"s360:8:05"35-y

490: LPRINT “R": LPRINT “D@,";¥y

49@:LPRINT “M9@3,15": LPRINT “Py":
LPRINT “M-5515%: LPRINT "“pgv:
LPRINT “M-80,15"

410:LPRINT P-"

420:G=1: FOR Q=1 TO I-1

430:Y=0%-25

44@:0N G GOTO 450,479

450: LPRINT "M-180: “;¥: LPRINT "“J10,@"
LPRINT “R160,8"

46@:LPRINT "J20:0@": LPRINT "R160,0":
LPRINT “J1@,0":6=2: GOTO 498

479: | PRINT "J-10:8": LPRINT "R-160,0":
LPRINT “J~20,@"

48B:LPRINT "R-168,8": LPRINT "“J-10,8":4
=1

499:LPRINT "R@»-25"

SeB:NEXT B

S18:FOR @=5 TO I STEP S
5205 Y=Q%~25+25

S3@:LPRINT “M198.*i¥: LPRINT “P";
G

540 NEXT Q

550: 8= INT <Ar23): B=f ,(2333)
- 568:C= INT <Aa-28): Crﬁ—(28¥C)
578: D= INT {As33): D‘ﬁ-(33*D)
580:FOR J=1 10 3

590: LPRINY CHRS 2237

6BD:FOR Y=1 TO I+

610:0N J GOSUB 71730, 720
826:2;?*-25+25

630: IF Y_l LPRINT unnox;-a’ugz

260

B4@: LPRINT “pujx; v, 43
6503 KEXT ¥

BBBLNEXT . T

67@:LPRINT "R-23@,-26@"
689:LPRINT CHR$ 27;"@"
690:LPRINT CHR$ 27;"q"
799:€LS : END

71@: %=
720 X=
738: X=
74@:1F M~3>=@ LET M=M+1: GOTO 760

STR$

SIN ((B+Y)>/23%360>%150: RETURN
SIN ((C+Y)>/28x360>%158: RETURN
SIN ¢(D+Y)>~,33%360)%159: RETURN




(| sL-1:M=13+1
75":[‘;:13:1 (365.25%L)+ INT <30, 6xM+N
?ﬁng=Q_ INT (L718@>+ INT (L,400)
. RETURN
733;?5 n=2 GOTC 868
7 36 M=4 GOTO 850
1@:i§r M=6 GOTO ase
go0: IF 1=9 60TO 850
a9: IF M=11 GOTO 850
940=!=31; 6070 960
85’!=30: GOTO. 96_2
gpp: K= INT (Ls4)>:K=L-KX4
g70: IF K=@ BOTO 8309
880;1:28: 60T0 960
g98:K= INT ¢L-188):K=L-KX100
gp9: IF K=8 GOTD 328
919: 60TO 950
920:K= INT (L-/400@):K=L-KX408
a3@: IF K=8 GOTO 850
g4@:GOTD 880
950: 1=29
96@: RETURN

1989 bytes

261

® MEMORY CONTENTS

A the total number of days
B the total number of days/remain-
ing number of the cycle
C the total number of days/remain-
ing number of the cycle
D .the'total number of days/remain-
ing number of the cycle
G |V
| number of days of desired month
J loop counter
L; L$ | desired year, /
M | desired morith;, 3/
N |V
o |V
P |V
a |V
5,58 (V.'V
‘T month of birth
U | date’of birth
X ' X-ooordmates‘ on biorhﬂyfhm
' -curved tine- :
Y | counter of the days of one month
2 Y-coord_inaies on biorhythm
., | curved:line
A$(@) | name . .
H$ (@) | for storing the:titles




Program Title: ABC ANALYSIS 2::::1':;?“" {CE-201 Mrl

This program ranks the products. Persons in charge of sales should hold a firm grasp
of what position each product occupies in the general sales returns.

The program for which the existing ABC analysis of the stock control method has
been applied will calculate the ratio of the sales amount and the ratio of the aggre-
gate total when the identification number of the products and the sales returns are
input. This will print out the above ratio and will carry out ABC ranking as well.

» HOW TO OPERATE

1. &3 M (Program starts.)
input the identification number of each product and sales amount. While the
identification number of the product stands by for input, you can shift to the
control 2 if you operate [ENTER} only.

2. Next, select whether or not you should amend the data you have input. When
you select the data, operate (Y1 [ewien] , and then if the data is incorrect,
input the correct data, because the sales returns and the identification number
of the products are displayed just by operating only. When you do not
need to amend the data, operate (W) .

3. Output the sales amount ratio, the!aggregate total ratio and ABC ranking as well,
When you output . their results in ‘the printer, operate [2) [Enven] (exter) . When you
display the results, operate' ({1 (emEr) . When you cannot display the whole
figures and |etters at a time, press () (up) and (8] (down) to read the hidden
portions of the whole. Operate @ (enter) and then the process of the pro-
gram is completed

4. When you output the results into the printer or display them on the screen, you
can shift again to the control 3. '

Note: The display of the identification number of the products has a maximum
of up to 7 letters and that of the sales returns up to 6 figures. The items
you can input have a maximum of up to 41 different items only.

This is due to the limited capacity of the values to read from each ap-
plied command when the graph is printed into the built-in printer.

262



s EXAMPLE

The sales amount ratio and the aggr

o ate rati
and ABC ranking is executed, €gate ratio are calculated from the data below

™ product No. Sales amount
" TR-300 89,000
 BT—650 17,000

" 62—90 23,000

" RS—15 65,000 -
" 10230 56,000
" pa-180 108,000

" vc-30 21,000

s PRINTOUT (Colored Refér to page 2)

Xk A.B C:AnalYsis XX

PG-186 108000 28.4 1088088 28.4 (A)
TR-360 89009 23.4 197000 . 51.3  (AD
RS-15 65008 17.1 262000 69.1 (AD
J0-230 = 56089 14.7 318098 83.9- (B}
629 " 23800- 6.0 341090 89.9 (OO
YyC-3g 210080 5.5 362000 95.5. (O)
BT-65@ 17098 4.4 379000 100.@ (C)

- A ot A —— = W — T e Al e e e SR mm—_——

PR.No. @ 25 s 75 188 %

PG-180 =
TR-390 |1
)

RS-15
Jo~238" |
Gz-92. [J o,
]
]

YC-30
BT-65@

263



= KEY OPERATION SEQUENCE

1. M
[Program starts]

{1} Product No. Sales
?

2. TR-300 [1st product No.

input]

{t) Product No, Sales
TR-30¢ ?

3. 88000
[1st product sales returns input]

{1) Product No.  Sales
TR-30¢ 8800¢

{2} Product No. Sales
?

Input same as atio‘ve

4, YC-30
(7th product number input]

{6) Product No.-  Sales
PQ-180 108008

{7} Product No. Sales
YC-30 ?

5. 21000
[7th product sales returns input]

{7) Product No. Sales
YC-3¢ 21000

{8} Product No. Sales
?

6. [Select data confirmation?)

*% A B C Analysis k%

Confirm or Amend (Y/N)_

- 10.

264

11.

12,

o] [Confirm data]

(1) TR—3@d—>?

(EnTER)

(1) TR—300 —>?
88000 —->17

89000 [Correct data in-
put].

(1) TR-300 —>7?
88090 —> 89000

{2) BT—850 —>?

Input same as above

(6) PQ—180 —>?
198000 —>7?
{7). YC—30 —>?
21000 —>?

[Selecfreconfirmatidn of data?]

% ABC Analysis %kx

Confirm or Amend (Y/N) —

8]
[Unconfirmed data]

x% ABC Analysis %%

LCD or PRINTER or END
{L/P/E) 2 —




13.

14,

15,

16.

17,

(] [EnTER]

[Output method select display]

e

PR. No. | Rate {%)

Sum {%)

-—

|

pa--180 | 2SI 28
TR-308 | 2351
ps-156 | 17— 69

>>» > |2

| ettt

3

[Display confirmation by scroll

down]

it

PR. No. |Rate {%)

Sum (%)

I

TR—-36¢ | 23151

rs-15 | 17l Je9

o » > |2

Input same a:s above

%

J0-230 [ 14 a3

PR. No. |Rate {%)

Sum (%)

Gz-9¢ |6l_______j89
vyc-3¢ |5 jes
BT-65¢ | Ml 100

000>

@

[Select output method repeat]

LCD or PRINTER

X% A BC Analysis X%

or END

(L/P/E)?—

() (ewter)

[Output method select print]

kX ABC Analys

LCD or PRINTER

——

is XX

or END

(L/P/E)?—

265

18. &)
[Program ends])

%% A BC Analysis %%

LCD or PRINTER or END
(L/P/E}?_




® PROGRAM LIST

18:CLEAR : CLS : CONSOLE 39: LPRINT :
WAIT @:4=41:B=14: DIt B&CAIXB:CC(A);s
OCAY 1 KECAYRL) 24(D) X6
20:FOR 1=1 TO A: CURSOR : 1F [>2 GOSUB
68@: PRINT " "
38:CURSOR 85 ¢I>1)%2: PRINT "¢"; STR$ I
5 “)Product No. Sales®: PRINT " ©
42:BEEP 1: CURSOR 2+ LEN STR$ 1.(I=1)+
CI>1>%3: INPUT B¢<CI)
S5@:IF B&CI>="" LET C=I]-1:I=A: GDTO 120
62:Be(1)= LEFT$ ¢(B$(1):7)
‘78:CURSOR 2+ LEN STR$ ‘1, ¢I=1>+<1>1)%3:
PRINT B#C[)3" 3
80:CURSOR 14+ LEN STR$ I, (I=1)+¢I>1>%3
: BEEP 1: INPUT 2¢(®)
90:CURSOR 14+ LEN STR$ I»<I=1>+CI>1)%3
: PRINT 2&C@>;" 3
108:CCId)= VAL 2$¢@>: IF. C(I1)<=@ BEEP 1:
GOTO 80
110: E=E+C(1Y:C=(:2$¢B)=""
12@:NEXT 1: IF C<2 BEEP 2: GOTO i@
13P:BEEP ‘1: CLS : CURSOR 1:8: PRINT "X
X ABC Anatusis X X"
149: CURSOR ©52: INPUT "Confirm or Amend
CY/NY“3 28
15@: IF 2¢="N" OR 2¢="n*" GOSUB 490@: GOTC
26a
16@: IF Zé="vy" OR Zé="y" THEN 180
179:GOTO 138
i80:CLS : FOR I=1 10 C
19@:CURSOR : IF I>2 GOSUB 66@: PRINT
2@8:CURSOR @5 ¢I>4)%2: PRINT "“("; STRé I
3O BECINF Y ~> "t CURSOR 6+ LEN
STRE I+ LEN B$CIds¢Idid%2
21@: INPUT B$C(1):B$¢I)= LEFT¢ (B$(1),2)
22@: CURSOR 2+ ‘LEN STR$ I.(I=1>+(I>%)%3:
PRINT STRe CCIY;" —=> ": CURSOR LEN
STR$ CCI)+72> (1=1)+CI>10%3
230: Z$¢@)= STR¢ CCDD
240: INPUT 28¢@>: IF UAL Z$<@><=@ BEEP 1
: GOTO 220
25@: E=E-CCI1):CCId= VAL Z#¢(B):E=E+C(I):
NEXT. 1: .CLS @ GOTO 13@
26@:CLS :H=@:U=@: CURSOR 1,@: PRINT "X
XABCAnGIYsis X X"
279: CURSOR 1:2: PRINT "LCD or PRINTER o

~ END"

280:BEEP 1: CURSCR 853: INPUT “(L/P/E>?
152¢

280: 1F Z$="E" OR Z#$="e" BEEP 3! CLS :
END

390: IFf Z&="P" OR Z¢="pP" THEN 670

31@: IF Z$="L" OR Z#%="1" THEN 330

328:GOTO 268

330:CLS ¢ CURSOR 8:@: PRINT "PR. Na. Ra

ted<%)": CURSOR 16,0: PRINT " Sumf)
R":Y=1

266

34@:FOR I=4 TO 3-¢C=2>: CURSOR o) 1:
GOSUB B6@:V=D(Y-1>

35@: CURSOR @ 1: PRINT B#$(¥>: CURSOR g,
10¢= STR$ ¢ INT <OCY>-U))

aBp: IF LEN O#=1 LET O#=" “+0$

370:PRINT 08¢

380: CURSOR (B4+D(Y>»/25/8-.9:1: PRINT
USING “####"350(Y>! CURSOR 23,1:
PRINT K&CY>

39@: LINE (68 [X8+1>—C66+<0CY) U2, Ixg+
55, BF

480: LINE (BB+CDCY)-U>/2, IX8+1)-(BB+D(Y)
/25 X845 8

41@:Y=y+1: NEXT I

420:LINE (2579-(149:7>: LINE <2,31> ~(14
9,31): LINE (2,@)-¢2531)

430: LINE ¥4850)-(48531): LINE (14350)-(
143,31): LINE (148,8)>-(149,31)

44@: IF INKEY$ ="" GOR%:448

450: TF INKEY$ ="Q" INKEY$ ="e" GOTQ
268 .

468: IF INKEY$ = CHR$ (31> AND Y<C+1
BEEP 1:Y=Y-2: GOTD 340

470: IF INKEY$ <> CHR$ (30) DR Y<5 BEEP
2: GOTD 440 '

488: y=Y-4: BEEP 1: GOTO 340

49@:L= INT (C/2+1):R=C

SOB-TF L>1 LET L=L-1:X=C(L):B$(B)=B$(L>

GOTO 530
510: x—c<R> 'B$(D)=B$C(R>: C(RI=C(1>:B$(R)=
B#(1>1R=R~1
5201 IF RCST LET CCL>=X:B$C1)= <B$(@):
GOTO Ges
530:J=L

548: 1=J: J=2%J

SS@:IF J>R THEN Ss@

562: IF J<R THEN IF C(J)>CCJ+1) LET J=J+

1

570: IF. X¢=C(J> THEN S90

580: CCTSEC(I)>: BSC1>=B4¢I>: GOTO 540

598:C(1)=X/BeC1)=64¢A): GOTC 509

6@8:FOR I=1 TO C

810 H=H+C< 1> NCI>=H/EX100

82@: IF D(IY<=78 OR I=1 LET K$(I>="A":

. G070 eSe -

630: IF DC1><=85 LET K$(I>="B": GOTO 650

64Q:K$([>="C"

65@:NEXT 1: RETURN

66@: PRINT ™ e

RETURN

67B:CLS ! CURSOR Ss1: PRINT “X% Printou
**ll

680: LPRINT CHR$ 13: LPRINT CHR$ 27;"a”}

| CHR$ 275"@"; CHRs 22 "?b"

6921 LPRINT ™ xx A B C Analysis
Xk “: LPRINT

700:LPRINT "PR. No.

% Ronk”

Sales % Sum



P it " - ® MEMORY CONTENTS
gtFOR 1=1 TO CIH=HC(I>

’;a.._pmur USING "BE8S882°1Be(ly;
248: LPRINT US?:G CRRSHRNRT SO using A maximum number of data
RE 1 #3530 1-Us USING "***'***'";H. duct No.
J5:LPRINT USING “HARK. R"5DC135 USING b B letter Jength of prod
CCUIKICINEITIUEDCID T NEXT | c number of data
fLPRINT s e e e
e -=—="% LPRINT : LPRINT CHRs E general sales returns
15 0 H Vv
778:H=03 V= , -
98:LPRINT “PR.No, @ 25 50 | loop counter, pointer
75 100 *%* ' :
JgBtLPRINT CHR® 275 "b";“R9,15": LPRINT J__| pointer
wpv: LPRINT *LB@* Vv
pB:LPRINT “D"53485 . 185, “5940;5 .~ 4
8 -2‘.“ l,;oou’lllc* 24’ L5 |o .., N .a O$ «
18:FOR 1=1 TO 3: LPRINT Q";zsxa TR 1 ool
10: LPRINT "JU383", 95557, %305, ¢ 55 R__| end pointer
1 NEXT 1 \Y; \/
$20ILPRINT "H*
830 LPR!NT Ru;ao ‘. ".. 6 x J
849:FOR 1=1 TO €t LPRINT "J»i fD(1)~u>x3 Y v
AT TIOET"EB " 185 e i CU-DCT) S
13.45%,"50 z$ |V
SS:LPRINT “R";a;.;,".-a U D(I): NEXT 1 C{A r
869:LPRINT "H": LPRINT CHRS$ 29302+ ) | safes returns
878: FERIi ;4T0NE;( TLII’R!NT "D*iDC1)%3, 4} " D(A} | total ratio
LN
B80:LPRINT CHR® .27; 3" o B${A}| product No.
B98:FOR 181 TO C-1: IF K#CID<IK$CI+1) .
THEN GOSUB 920 - K${A}| rank
996:NEXT 1 . ' Z$(0) | v
91816070 349 '

928:LPRINT “M"3DCID%3.43%,%;@: LPRINT *
D"PDCINKI. 45" " S 1K-245 "+ "33 "y "5 1K~
24 '

939IRETURN

949:LPRINT 'YHv: meur CHRS 27;"9":
LPRINT CHR® 27 "a :

958:FO0R 1=1 TQ C: LPRINT USING '&&&&aaa
"$B$CI)>: NEXT 1

900:LPRINT : LPRINT : USING : GOTO 280

' 2888 bytes



" KEY OPERATION SEQUENCE

. B m m [ENTER)
[Program starts]
*% B.E.P. Analysis xx
Sales U.P. =>_
2. 75
[Sales Unit Price input)
*X B.E.P. Analysis %%
Sales U.P, => 75
Vari. UP. => _
Input same as above
3. 5500 )
[Fixed Cost input]
Vari. U.P.=>425
Sales Q'ty => 22900
Fixed Cost =>> 55030
Correction? {(Y/N) => _
4 [Data modification
input]
1: Sales U/P 2: Vari. U/P
3: Sales Q'ty 4: F.C. 5:End
Number =2 _
5. [Input identification
No. of item of modified data]
1: Sales U/P  2: Vari. U/P
3: SalesQty 4: F.C. 5:End
Number => 1
Input value =2 _
6 74 [Correct data input]

1: Sales U/P  2: Vari. U/P
3: Sales Q’'ty 4: F.C. 5:End
Number => _

268

7.

10,

11,

5
datal

[No modification of

*x% B.E.P. Analysis %kx

x% Printout %x

{Graph Analysis of B.E.P. will be dis-
played.)

Simulation? {(Y/N) =>_

WAl (Simulation]

1: Sales U/P  2: Vari. U/P
3: Sales Q'ty 4: F.C. 5: End
Number =2 _

1

1: Sales U/P  2: Vari. U/P
2:SalesQ’ty 4: F.C., 5:End
Number =2> 1

Input value => _

775

1: Sales U/P  2: Vari. U/P
3:SalesQ'ty 4: F.C. 5:End
Number => _

5 [EnTer]

X% B.E.P. Analysis %x

%% Printout kx%

{Simulation results will be dispiayed.
Program ends.)

>




program Title: ANALYSIS OF BREAK-E
) -EVENPOINT RD (CE-201M)
OF PROFIT/LOSS RAM CARD {

gteady and sound management with an accurate forecast of company profit!

In respect to the profit f?l'GOaSt for the company in a long-range plan, the ultimate
urpose of the company’s activities in these days is to pursue the break-evenpoint

of profit/loss.

A graph and.table _3"8|Y$is of break-evenpoint is obtainable in this software program

by means of inputting each available piece of data, -

, HOW TO OPERATE

. O (Program starts.) Input Unit Price of Sales, Variable Unit
Prices, Quantities of the Sales and Fixed Cost in turn according to the indication
of the display.

2. Upon the input, determine whether the data should be modified or not.

e In the case of modification, operate () . Then the table of all the
input descriptions of items together with the identification number of items
will be displayed. Input the identification number which you want to modify
and its data. The table of all identification riumber of iterms and descriptions
of them will be displayed again. Operate (53 and then the break-
evenpoint analysis’ graph and table will be output.

¢ If no modification is required, operate , and then the break-
evenpoint analysis” graph and table will be output.

3. After you output the results, decide whether simulation is read.

» If required, operate (Y] [Enter]. The tables of all identification number
and descriptions of items will be displayed. Input the identification numbers
of the data which you want to modify and input the revised data. The table
of all identification numbers of itemis-will be displayed. Operate (&)
and obtain simulation results. The program ends.

e If simulation is not required, operate (EJ , and then the program ends.

Note: For example, in the case that Sales Amount.equals Variable Unit price,

“x% Data is inconsistent %x " will be displayed and then a data

maodification routine will be set.

* CONTENTS

The break-evenpoint of profit/loss means the circumstance at which the incoming
profit becomes equal to the outgoing expenditures, or the sales amounit which does

not produce any profit or loss.
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Break-Evenpoint Fixed Cost

of Profit/Loss (Amount) =~ Variable Cost
Sales Amount
Break-Evenpoint (Quantity) = Break-Evenpoint {Amount)

of Profit/Loss Sales Unit Price

Profit = Sales Amount — Variable Cost — Fixed Cost

®m EXAMPLE

From the data below, complete the analysis graph and analysis table of Break-
Evenpoint of Profit/Loss.
Conduct the simulation operation to check how the said graph and table will be

displayed when the unit price of the sales is 77.5 modified to. .. ..
‘Sales Unit Price 74
Variable Unit Price 425
Sales Quantity 200
Fixed Cost 5500

= PRINTOUT (Colored Refer tp-pane 2)
B.E.P. AnalYsis

- -

.2. - 1£y4

Quiant ity
Vo A 27
4%gg 4%25_
- 5
g les 4 i4
B.E.P. Amount 1
LE.P. Quant ity __% 4 15
Profit [2]%] 1544




pROGRAM LIST

19:51_53; : CLS : CONSOLE 39: LPRINT :
a1T @: LPRINT CHR# 275"a"; CHRe 13
20:DIN Mé(B2X3D
g REM x Initialize
w'xhl=375 : YW=375:L+0:0=0:P=0: Q=0
59.PRINT “xx B.E.P. Analysis xx"
go: INPUT vSales U.P.=>"iA
7a‘INPUT “Yari. U.P.=>"iB
ga: INPUT "Sales Q' tY=d>"iC
o0 INPUT Fixed Cost=>"3D
100° . NPUT “"Correction PCY/N) =>";27¢
149 IF Z¢="Y" OR Z&="u" THEN 140
420: 1F 2#="N" OR Z#="n" THEN 258
130: GOTO 108 .
;4a'CLS CURSOR B+0: PRINT "i1:Sales U~

p 2:Vari. U7P "

150-etRSOR @>1: PRINT “3:Sales Q@ t44:F.
c. 5:End" .

16@:CURSOR 85 22 INPUT "Number=>"3J

179:1F J<1.OR J>5 THEN 160

180: 1F J=5 THEN 250

198: CURSOR 8> 3: INPUT "InPut value=>"3;$S

200:0N J GOTO 219,229,238 240

248:A=S* GOTO 149

228:8=5: GOTO 149

239:C=S: GOTO 148

249:0=5: GOTO 14©

250: 1F A< OB~ THEN 229’ :

288:CLS : WAIT 1@@: CURSOR 3.,1: PRINT K
Data i¢ jhconsisent': mIT @: GOTO
149 .

278:CLS ¢ CURSOR 6;0' PR[NT KK B E e.
ftnalysie XX"

280:CURSOR Ss2: PRINT “**.Phuntout xx"

290:E=AXC: F=BXCIG= INT (B/(1~(F7E}>)3 ﬂ='

. INT <G/A)Y:K=E-F-D .
399: IF L<>8 THEN 658

30:MX= INT <CX1.5>: IF uSc THEN LET nx'

= INT (H¥1.5>

3208 HY' INT (EX1,57: IF G)E THEN LET HY.

= INT (G£1.5>
330! FX=XW.MX: FY-YN/“Y
340:REM % -Frame Print
950:LPRINT CHR# 275"@"% LPRINT. CHRS 275

"B" -
300:LPRINT CHR$ 275"%c": LPRINT "H":BS»
1] ||-_2° PR NT "L";a i . ,
378: LPsz'r ﬂp%;"é E.P. nnnlusus s ;
LRRINT CHR® 2P"?bYr: - . ;
369 LPRINT "H"'BQ‘“ "} -409% LPRINT T -
BGIREN K xAie T :
$00:LPRINT VJ'tiXW3"s 458, e
419: LpRINT un-n 155- wy ‘g _45' LPRINT P .i
"Quant i LY" ' -

420tREM X Y-Oxie

430:LPRINT "M“3@3 ", "}@8: LPRINT “J"i@i"
"YW

44@: LPRINT "M"i-8P;“,"3215: LPRINT “G1"

450: LPRINT "P"; "Amount“: LPRINT "G@“

4B0:LPRINT "M"3-B3","i-14: LPRINT "PB"

47@:REM X Frame of table

480: SX=-00: EX=355: SY=-55: EY=-199: SW=1: Y
=-35

496:FOR I=1 TO 16

S@@: If SWs=d THEN LPRINT “M"38X3"»"3Y3
LPRINT "D"3EX;"s“3¥Y

$18: IF SWC>L THEN LPRINT "MPSEXi™»"iY:
LPRINT llau;sxlu’ "y

920: Y=Y-16: SW=~-SW

S30:NEXT [

54@:LPRINT "M"35X;", "38Y: LPRINT "D"3SX
P EY

558:LPRINT “N"3S¥+37/.25"s "3EY? LPRINT
ODNFEX+APSL 25 "y "SSY

S56@:LPRINT “M"jSX+82/,25"s"38Y: LPRINT
"D"3SX+627.,23 "y "SEY

57@:LPRINT “HM"jEX;""§Ev: LPRINT "D"3EX
i"»"3SY

580:RESTORE 62@:%=~22:¥<-53 e

580: FOR 1=1 TO 9:Y=Y-16: READ Hé(@>

GBG LPRINT “N"sX'“ ";Y. LPRINT "PIiNsCo
) e -

" BAB:NEXT 1

620:DATA "Sales U.P." "Uumuble U P."

. Saies Guantity'

83@:DATA “Fixed Cost">"Sales nmomt"."U
-ariable- Cost"

G40: DﬁTﬁ “B.E.P. ﬁmount“a"B E.P. Quant:
ty"y"Profit”

| §50:LPRINT “H

860: LPRINT "L5L . .
8701 H=CEXFY) /CCKFX) : N=CFXFY )./ (CRFR)
6803 K=MXHFX: Y=IKR3: 1F YOYR THEN LET y=y

Wi X=Y/H

- 5983 LPRINT CHR® 2751y LPRINT "D“'X‘"

1I,¥

- 7008 Y=D*FY#X="X*FX-S=Y

71@: IF Q=Y THEN 78@
720:29= STR$ (DXiR=12: IF LEN (2#))>=§
THEN LPRINT CHR$ 272;“?a":R=6

' 23@:1F L=@ OR Y>B+R OR Y<@-R THEN LET G

=y: GOYO.26@

' 54@: IF ¥>0. THEN LET @=Q+R: GOTO 260

7501 IF ¥<@ THEN LET ﬂ“Q'R

780:LPRINT CHR¢ 27)"2"‘ LPRINT “"M"5-
LEN C2$>%R3 "5 "3Q-R/2: LPRINT "“P";2¢

77@:LPRINT CHR$ 272;"?b"

, 7803 LPRINT CHR® 27;5"2": LPRINT n"n "

3¥: LPRINT "J*iXi"s"i@

'7sa.x—nx*Fx-Y—ng+si IF Y>YW THEN LET v

=YW X=CY-S>/N .
82@:LPRINT "M"i@;"»"38: LPRINT "D"3Xi",
'IIY

N



810: X=HXFX:Y=GXFY: IF X>XW OR Y>Yil THEN
950

82@: IF P=Y THEN 830

830t 2¢= STRe (G):R=12: IF LEN (Z#)>=0
THEN LPRINT CHR$ 275 "?a":R=6

842: IF L=@ OR Y>P+R OR Y<P-R THEN LET P
=Yy: GOTO 878

858: IF Y>P THEN LET P=P+R: GOTO 870

860@: IF Y<P THEN LET P=P-R

878 LPRINT CHR¢ 273 *3": LPRINT "M"i-
LEN ¢28)XR3",";P-R,2: LPRINT "P"i2$

88@:LPRINT CHR$ 275 "?b"

899: LPRINT CHR$ 27573%: LPRINT “M";@i":
"IV LPRINT "D"3X5"»"3¥5": 3" 30

980: IF 0=X THEN 950

910: 28= STR$ (H)

920: IF =B THEN LPRINT “H"3X-¢ LEN (Z#)
X633 "5 -14: GOTO 949

G38:LPRINT "M"3i%~( LEN (Z$)XB)3","i-28

94@: L PRINT "P"32$:0=X

4109@:5=D: GOSUB 1120

1018z 5=C" GosSuB 11209

1020:85=F* GOSUB 1128

10392 5=G* GOSUB 1120

184@: S=H: GOSUB 112@e

1050:S=K: GOSUB 1120

1080 IF L=3 THEN 1160

1970: LPRINT “H"

1080:L=3: CLS : INPUT "Simulation %y,
NX=>"32$ .

1990: IF 28="Y" DR Z$="4" THEN 140

140@: IF 2$="N" OR Z%="n" THEN 1180

11410@: GOTO 108@

1128:REM X Table Print

113@:y=Y-16: T=¢18- LEN ( STR$ S)5%x12+2

114@: LPRINT OMUsX+T5 " "iY: LPRINT "png
STR$® S

1150:RETURN

116@:CLS @ LPRINT "M"i-885"s";-30¢:
LPRINT CHR$¢ 273 "a"

950: Y=-53:%=185: IF L=3 THEN LET X=230 1178:END
968: LPRINT CHR¢ 273 "@" 2813 bytes
879:S=A: GOSUB 1120
S80:Scl: GOSUB 1120
998:9=C: GOSUB 1120
= MEMORY CONTENTS
A sales unit price S v
B variable unit price T for work
C sales quantity X X-coordinates
D fixed cost Y Y-coordinates
E sales amount z$ |V
F variable cost XW | width of graph
G | -break-evenpoint (amount) YW | height of graph
H break-evenpoint {guantity) MX | maximum value on X-axis
[ loop counter MY | maximum value on Y-axis
J | FX | scale factor of X-axis
K profit FY | scale factor of Y-axis _
L | typeof lines SX | X-coordinates {left side of the table)
M slant of sales line EX | X-coordinates (right side of the table}
N slant of cost line sY Y-coordinates {upper side of the table). '
o| v EY | Y-coordinates (iower side of the table),
P v SW | flag
a| v M$(@} | item description
R| vV
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program Title: ANALYSIS GRAPH FOR CALCULATION OF
PROFIT AND LOSS

The gﬁfph clearly shom_ You the status of profit and loss of sales. Some of the
enterprises prepare _Pr°f't and Loss Statements to compare. the balance between
i and expenditures.

However this statement is not so comprehensive because it is only a collection of
many figures.

This program is in the f_""“ of a graph displaying the corelationship of sales amounts,
expenditures and profits. You can immediately grasp the status of profit and loss

in your business, .and this_ will serve as some the most useful data for establishing
a policy for managing your business,

« HOW TO OPERATE

1. Program starts with () (1) (m) .
First, input the company name (within compiled limit of 15 letters) then input
the date of the data in 8 figures as *YY MM DD"".
Subsequently, each item (9 items) is displayed on the screen. Input the amount
or the value of the percentage. The number displayed before the description of
the item is the number for each item.

2. When the input:is complete, decide whether data is required or not. In the case
of modification, operate () and input the item number which you
want to modify, When the description of the item is displayed, input the data.
Operate [K) when no data modification is required. Then Analysis
Graph for Calculation of Profit and Loss will be displayed. Program ends.

Note: Net Sales Amount < Cost of Sales + Total Profit
Net Sales Amount < Cost of Materials + Labor Cost +
" Expenses + Selling Cost + Operating Profit

" EXAMPLE
With the followingi data, write out the Analysis Graph of Profit and Loss Calcula-
tion. The unit of the amount is based on 5 digits (10000).

Company Name : BGM-GAS
Date . 1984, 9 (September), 11th
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No. Item Amount Percentage

1 Sales Amount 4500.0 100 |
2 Cost of Sales 3811.5 847 |
3 Profit - 688.5 163 |
4 Stuff Cost 1422.0 316

5 Process Cost 17775 395

6 Manuf Cost 612.0 13.6

7 Sel‘g Cost 459.0 10.2

8 Operating Profit _ 2295 5.1

9 Non-Operating Profitand Loss | - 1125 25

B PRINTOUT (Colored Refer to page 3)
xB.E.P.A. GraPhX

BGM-GAS . S
. 1984,9-11 Present time
) Stuff Cost |
- Bales t 31.6
Amount ‘
100
Cost
of Sales
84f7 Proc. Cost
38.5
Hanut Cost
©13.86
. Sel1’9 Cost
F»of:t 10,2
15.3 Profil

Non-oPerat ing P/L 2.9
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| KEY OPERATION SEQUENCE
| @

" (Program starts]

%x B.E.P.A. Graph %

Company Name
=> __

AEmE @ E S

> [Company name input]

A [Data modification]

8. Non-operating P/L
=2>112.68

Correction? (Y/N) =>Y

Number =2 _

9 [Non-operating profit
and loss and modification of datal

x% B.EP.A. Graph *x

Company Name
=> BGM-GAS
Date =>? Y M D

Correction? {Y/N) =>
Number => 9
8. Non-operating P/L

3, 1984 [EnTER] O [ENTER) 11 (EnTem) -

(Graph compiled date input]

. '112.5 [Correct data input]

1. Sales Amount
=> __

4, 4500 [Sales amount input]:

1. Sales Amount
=2 4500

2. Cost of Sales
=>

Input same-as above

5. 112:6 ‘[Non-operating
profit and loss input)

=> _

Number =>9

9. Non-operating P/L
=>

Correction? {Y/N) => _

¥% Printout XXk

=>229.6

9. Non-operating P/L.
=>1126

Correction? {Y/N) => _

>

(Analysis Graph of Profit and Loss
Calculation is displayed. Program
ends.)



= PROGRAM LIST

1@:CLEAR : (LS : CONSOLE 38: LPRINT :
WAIT B: LPRINT CHRS 273"a"; CHRS 13

20:DIM OTCH51),KN$(1%40, KNS (8> %26

30:iREM X Lnitialize

40:FOR 1=8 TO 8: READ KM$(I>: NEXT I

S58.NDATA "Sales Amount"«"Cost of Sales"
+HMPpofit"

GB:DATA "Stuf¢ Cost"+"Proc.
uf Cost"»"Sal’s Cost"
20:0QATA “0p. Profit"s"Non-oPeratin® P/

- LJI .
BB-PRINT “Xx B.E.P.A, GraPh Xx"
S0:PRINT “ComPany Mame™: INPUT * =>%;K
" NS

16P: IF LEN KN$¢@)>15 CLS - GOTO 80

Cost"+"Man

11@:PRINT “Date => ¥ M. D¢
120 CURSOR 8,3: INPUT Q%

130: T= yaL Q%

140.CURSOR 15s3. INPUT R$:U= UAL R¢

150. IF U<1 OR U»12 THEN 148
16@: CURSOR 2@ 3. INPUT $$.U= UAL S$
126.1F Y<4 OR U>31 THEN 160

188: KN$ (1Y =QA$ " 7 *Re " /- cGgL™ LS

198.0R =@ TO 8. ORINT 1+1,kM$(]1>.
TNPUT ¢ =3%i07¢1,@8). NEXT |

200. INPUT “Lorrection? fYsNd =>%ios

219 IF Ag="Y" OR A$="y" THEN 240

.229: IF A$="N" OR A$="n" THEN 289

'238:C0T0 200 - ' i - ..

i24@. INPUT “Number =>"iJ

25@. IF J>3 OR J<1 THEN 240

260.PRINT JikM$¢JI-15: INPUT  ¢=>%ipTef-1
203

278.GDT0 200

288:CLS . CURSOR 35;1. PRINT “i% Printou
TS

290: 1F DT(P:103<{DT¢1,B)+DT(2;8> THEN 320

30@. IF DT¢@s@3<0T(3:07+DT(4;@3+DT(S:8)+
aT¢6s@>+DT(?7+s8> THEN 320

316:GOoT0 338

320:CLS : WAIT 120: CURSOR @5 1. (PRINT *
X Data is incomsistent X": WAIT B:
ci.s - COTD 19@

3304FQR:; 158 TO, BeDTC oy ded=L: |

... /DT&@,8)%1098+.55)/10;

349! LPRINT CHR$' 273 “@*:' LPRﬁ

“b"* LPRINT "LO“ .

35@: LPRINT CHR$ 273 “7c": LPRINT “N“iB@;
T3 -20

36@: LPRINT “P"i“%B.E.P.A, GraPhx"

37@:LPRINT "M"35@;i "+ "i-45: LPRINT “P"iK
N$¢@y: LPRINT CHR$ 273 “?h"

990: LPRINT "“M"31805 "s"i~85: LPRINT *P"j
KN$(1Y3 " Present time"

39@: LPRINT "M"3450; =75

INTBT (15>
N KTy
CHRs 27i

B

n_mns=

"y
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4@@:LPRINT "J"5@i ") "i=5005 ") "5 -40@; ", »;
a‘ L 'I;e' n “;see""“;4eesll,n;e

41@:LPRINT "R"5-2803"1"38: LPRINT "Jo;q

i -500

420:LPRINT "R"5-1085",“i8: LPRINT "Jusg
3%y "i500

43@:LPRINT "M"358i"+"3-575: LPRINT *I":
LPRINT CHR® 275"1"

4493 X=2:Y=400

45@:LPRINT "M"3X3 "3 "3Y

480sLPRINT "P"i MID$ (KNM$(B5,1,6)

47@:LPRINT “M“iX+153","iY=-28

49@:LPRINT "P"3 MID¥ (KM$(@)»7,8)

4992 Y=Y-44: LPRINT "M"§323"s "iv:
"pn; STR$ (DT(@,1)>

500: J=DT(1, L>X5:X=183: Y=500-CJ-52>/2-12

S10:LPRINT “M"3%; s "3¥: LPRINT "P"3
MID$ (KM$(1)s154)-

520:X=106: Y=Y-18

53@:LERINT "M"iX;“s"3¥: LPRINT “P";
MID$ (KM$C1)5618)

548:%=139: Y=¥-22 ' -

lll 'I

LPRINT

550:LPRINT “M"3i%3 “s"iy¢: LPRINT *“P*i
STR$ ¢OT(1:1))

S89: SY=DTC2,1>%5: LPRINT “M":1083"«"i5Y
¢ LPRINT "“J"710808i":":0 '

579:0=27:4=40: IF DT<2,13<8 THEN LET A=
12:H=24

58B: K=5Y: Y=5Y-(W-H)»2-12: J=SY

590:LPRINT "M"“:1@2i “s"iY: (PRINT “P"ikM
TP

BOB: Y=Y-A:%=280-62: IF [T¢2:15¢18 THEN
LET X=X+12

BG1@:LPRINT "“M"“iXi“a™iY: LPRINT “P“%

STRY <(DT(2,1))

820: SY=500: J=9

B302:FOR 1=3 TO 7:C=DT(1,1)

648: IF C=0 THEN 730

6858: W=L%5; EY=5Y-N

6608: IF 1=7 THEN 659

672: LPRINT “M"3;200;"s"IEY: LPRINT *J"i2
aa"’l’i;;

§80:4=27:H=48: IF C<9 THEN LET R=12:H=2
4: IF, C<4.8 THEN LET Q=@:H=12

699: IF N<12 THEN 249

788: Y=8Y-CW-H) ,2-12: X=2082: LPRINT "M"iX

§%9"3Y: LPRINT "PH3XM$CL)
719:¥=Y~A1X=408-88: IF (<10 THEN LET X=
X+12
720:LPRINT "H"iX3","“s¥: LPRINT “P"$
STR$ C

730:SY=EY: GOTO 790
7403 J=J+1:B9="a": IF J=2 THEN LET B#="8

75081 X=403: Y=5Y-(W-H)>/2-12: LPRINT "N"iX
-| I¢Y¢ LPRINT "p".B’



Jg:¥=20¢ Y=~48-CJ-1%15

278:LPRINT PRUSXG "0 R3Y: LPRINT vprjgy; s
w;KH$CDdi® % S5TRe (¢

,9p:BOTO 730

;g:NEKT I

po: 1F pT¢B:12=0 THE_N 850

313=LPRINT CHR$ 22 =2"

aza:Y:UT(Bli)*sf LPRINT “"Muigs,niy:
LPRINT “JUi4805i","i@

p3@:LPRINT CHRe 2725 -1"

g4@:LPRINT "H¥31855 " "I ~15: LPRINT “pv;
yma¢BY: " i STRE (DT(8,13)

se:LPRINT "M"I-583 41200

g6o:LPRINT CHR® 27i"a": CLS

p29: END

2389 bytes

277

® MEMORY CONTENTS

A, A$ | for work, for input
B$ for work
c |V
H itemn description, width of plot
[ loop counter
J |V
a$ year
RS month
58 day
T year
U month
v day
w item description, width of plot
X X-coordinates
Y Y-coordinates
sy division qf the graph
{Y-coordinates)
EY division qf the graph
{Y-coordinates)
DT{8,1) | input amount and-percentage
KN$(1) ;:g:‘;lr)‘:r:{name, compiled data
KM$(8) | item description




Program Title: MATRIX OPERATION |

Computers help you to operate a difficult matrix!

A matrix series is indispensable for technical calculations and the disposal of statj.
stics. However, these Matrix are quite hard to operate. The computgr then assists
you to execute three operations of addition, subtraction and multiplication, thereby
displaying every result in the form of Matrix on the screen.

®» HOW TO OPERATE

1. (B o m™m (Program starts.)
When three kinds of operations (addition, subtraction and multiplication} are
displayed, input the operation number which you want to execute. When the
program is completed, operate (2] :

2. Input the row and column numbers of the Matrix.
e In the case of addition and subtraction, input the row and column numbers
only once, since the row and column numbers of Matrix A and B are equivalent,
s In the case of muitiplication, input the column number only for Matrix B
since the. row number for Matrix B is decided at the time when the row and
column numbers for Matrix A are input. The row number for Matrix A equals
the column number for Matrix B.

3. Input the data.of each Matrix.
In accordance with the display, input the data of the Matrix. When the data is
input, the results are output to the printer.
When the output is completed, the program will return to the initial screen of
the menu, ' '
® When data is input incorrectly, operate and the input of the data
prior to the last data stands by. Then the data can be medified.

Note: Maximum input capacity of the row and column numbers is as follows.
® Standardcapacity .............. upto 3rows+ 3 columns Max.
® When attached with CE-201M. . . .. up to 17 rows * 20 columns Max.
e When attached with CE-202M..... up to 17 rows * 40 columns Max.
(However, the width of the printing paper is limited to 17 rows.)

a CONTENTS
Matrix Basic operation method

A = axi 237 ] B - bll b12
Qy 4z b21 bzg
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epo |t e ]
| 8n * by ay + by,
A—-B = a4n = bu  ay — by, |
=a2i - b21 azz Ll b22
AXB = al,l-.1.--"-bll + ?12 * by ay " by, tay ~b‘n
| % “buy Pay t by ey v by +ay by
w EXAMPLE
gxecute the following two operations,
1. Addition o 2. Multiplication
123 |9 8 7
456 + 1 2°3
7889 6 5 4
s PRINTOUT
Tt
In case of example 1
123 38 7| [ie 10 10
456|+ {123|=|5 7 9
788| 7|65 4 13 13 13
Incaseofgg(anj{pié'é ' ;' |
12 3 98 7 29 27 25
4 56|% |1 23|= 77 72 .82
789]| 65 S 4 1235 117 108

'

) wa (O

;N G

HW



" KEY OPERATION SEQUENCE

{ Example 1)
1. & 0 @ (enEn
{Program starts)

%% Matrix Operation X%
1:A+B 2:A-8B
3:A%B 4:END
Selection => ~

2. 1 [Select addition in
operation)

Row number of A, B= _

3. 3 [lnb‘ut of row number of
Matrix A, B]

Row number of A, B=3
Column number of A, B= _

4. 3 [Input of column num-
ber of Matrix A, B)

Input data for A
(1.1 =>_

5 1 [Input of data for a,, of
Matrix A]

Input data for A
(1,1} =>1
(1,2) =>_

6. 3 {Input of other data)

Input data for A
(1,1} =>1
1,2y =>3
(1,3} =>

280

10.

1.

[Data modification]

1,20 =>_ j

2 [énten) [Correct data input)

1,2y =>2
(1,3) =>_

3 [Even) [Input a;5 data of
Matrix Al

(1,2} =>2
{1,3) =>3.
2,1) =>_

Input the following data of
Matrix A and B as above.

4 [Input b33 data of
Matrix B]

%*x Matrix Operation %X

%% Printout XX

(Results are printed out)

%% Matrix Operation %%
1:A+B 2:A-B
3:AxB 4: END

Selection => —

4 [Program ends]

>




, KEY OPERATION SEQUENCE

¢ Example 2 )

D 00D (0 [EwER)
[Program starts)

% Matrix Operation Xk
1:A+B 2:.A—B
3:A%B 4:END
Selection =>>

3 [Select muitiplication in
operation]

bad

Row number of A= _

3. 3 [ext=r] [Input of row number of
Matrix A)

Row number of A =3
Column number of A= __

4. 3 [e~nvER] [Input of column num-
ber of Matrix Al

Row number of A=3
Column number of A=3
Row number of B= 3
Column number of B = _

o

ber of Matrix B]

3 [Input of column num-_

Input data for A

(1) =>_

1 (envEn) [Input of data for ay; of
Matrix A) .

Input data for A

1,2 -

=~

3 (ENTER) {Input of other data]

Input data for A
“, n =>1
“, 2’ =>3
1.3 =>

R
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10.

11.

12.

[Data modification]

(1,2) =>

2 [Correct data input]

1,22 =>2
1.3} =>_

3 [input @,; data of
Matrix A]

1,20 =>2

1,3 =>3

2,1 =>_

-

Input the fc;llowing data of
Matrix A and B as above.

4 [Input b,, data of

Matrix B]

%% Matrix Operation >x

*% Printout XXk

(Results are printed out)

%% Matrix Operatidn %k
1"A+B 2:A-B
3:A%B 4:END
Selection =>—

4 [Program ends]

>




® PROGRAM LIST

10:LPRINT CHRS 27i"@": LPRINT CHR$ 273
“a"t LPRINT CHR$ 13: LPRINT CHRS 27
$"b": LPRINT "Lg"

20:{ PRINT Q1"

32:CLEAR : CLS
LPRINT

48 CURSOR 8,03
eon X%

5e: CURSUR 201§

.
14

WALT B: CONSOLE 39:

PRINT “%% Matrix OPenrat

PRINT “1:a + B 2:0 = B

69:CURSOR 2,2: PRINT "3:a £ B 4:E N D

78:CURSOR 203: INPUT “Selection =>"iN:
CLS

' 8B:IF N=4 THEN 1029

99:IF N>4 OR N<1 THEN 30
1@2:1F N=3 THEN 148
118: INPUT “Row numoenr of ArB="i0: [F 0
1 THEN 110
12€: INPUT "Column numbenr of Ar8="3
P<1 THEN 122
130:0=0-1:P=P-1:8=0t T=P:U=0:U= P“ qGTO 1

IF

99

148: INPUT "Row numoer of A="3uUt [F 0<1
THEN 140 -

15¢i INPUT Column number oF Q "sP2 IF P
1CTEHEN: 1565 KR

150: Q=P: PRINT "Row numbeh of B="3 S5TR$
G

1% lNPUT  "Eolumn numoeh. gf: B="iT; IF T
<1 THEN 176

180 0=0-1:P=P-12G=G-12 T=T 12 y=02¥=T

19@:D1H ACOs P>+ BLOs T+ CLUIL) _

20@:CLS & PRINT "inbui'-8ita for A"iL=0

210:FOR 1= T0D 0O: FCR J=g TQ P

22@:L=L+1: IF L>3 THEN CLS :L=0

2301 CURSGR 2sL3- PRINT 1“¢"3 STR® C1+1>5"
y"} STRS (J+1di™d" :

240:CURSOR -ZsLEAS=""1 INPUT “=X13A%

25@: [F LEN A%$>8 THEN LET ACLyJ>= VAL AS
:G=1tH=J: GOTO 29@ .

260:L=L+1f [F L>3 THEN CUS :l=p

27@:CURSOR -8, L% PRINT "(”3 :STR$ (G+1)%"
.":sms<uﬂ>.>

28@: CURSOR  7vL: INPUT °=>"3ACGH>: GOTO
220 ceas

28B:NEXT Jt NEXT 1

300:CLS ¢ PRINT “inPul datu for B":L=0

319:FOR 1=@ TO Of FOR J=@ TO T

320:L=L+1: IF L>3 THEN GLS :L=8 .

330: CURSOR @sL: PRINT “¢"5 STR$ Cl+133"
»"3 STRS (J+1di')"

340: CURSOR 7 L:A$=""1 INPUT "=>";As

359: [F LEN A$>@ THEN LET BC(IsJ)= VAL As
:6=1:H=J: GOTO 390

r
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98@:L=L+1: IF L>3 THEN CLS :L=9
370:CLURSOR_@sL: PRINT “(¢"; STR$ (B+19:
1"3 STRE CHHLY3 'O
3ae=cunsoa 7sLt INPUT "=>"iB(GiHY: GOTQ
320
39@:NEXT J: NEXT I
490: LPRINT- "M"34885"“s "30: LPRINT "[":
LPRINT CHR$ 273 "7b"
419:CLS 3 CURSOR 1:0: PRINT "XX Matrix
DPeration XX“: CURSOR 2>2: PRINT »x
¥ Printout XX"
420:0N N GOSUB 4405470500
430:GOTO 540
449:REM X Addition
a5%:FOR 1=0 TO % FOR J=@ TO P:C<1,Jd=A
CIs IX+BCL D
460:NEXT J: NEXT 1: RETURN
47@:REM % Subtraction
48@:FOR 1=0 TO 0: FOR J=@ TO PiCCIsJd=A
CLs JX-BC1sJD
49@; NEXT J: NEXT ‘13 RETURN
S@@:REM X nultvplncat;on
S19:FDR I=@ TO O FOR J=B TO T: FOR K=8
‘TO B _ :
528:CC1s JI=CCTs J>+AL T s KIXBCK s J)-
53@:NEXT K: NEXT .J: NEXT I: RETURN
S4@:REM X A-Print.
550: D=(0+1 YX12+0%15+20
56031 PRINT. ﬂn“;a;ﬁ,“'-iaz LPRINT AEHH
KPR ET- TR B HEPRH - TR i-10
579:F=-18:E=-22
588:F0R J=9 TO P:M=1: FOR !=@ TQ 0:S=
LEN ¢ STR$ (A{I%J>))
598: IF $>M THEN LET M=§
BBRINEXT I
619:FOR 1=@ TO 0:S= LEN ¢ STR$ (RCIsJY
)
B620: Y=F-(M-5)%12: x-E CI%27)
B30 LPRINT "M"i%;“,"5Ys LPRINT
STRS. (ACT, 5))
B4 NEXT" 1:F=F-MX12-15
B5B:NEXT JiF=F+15
Bee-tpa1nr-"n";a=","'r- LPRINT *J“i@i %
_18’ Rl 'I'_‘D’li “w l l 23 Il\a' A, 15 ;1a
578:LPRINT CHRS 273 "?c":Y=F-25: t X=—(D-18
¥72-183 LPRINT “M"3X; "y "3
880: IF N=1 THEN LPRINT "p"j s
690: IF N=2 .THEN. LPRINT “p4j -
700 IF N<3 THEN LPRINT “p"}x*
?18:LPRINT CHR$ 273 "?pb": LPRINT "H"i@i"
W M3F-58t LPRINT “iv
720:REM % B-Print
730:D=C(R+1)X12+0X15+20
7403 LPRINT "n";a'" ";-1@: LPRINT "J";@i
°t l"la;'i u -u,u-g‘n uoa’-l “.-18

-
k4 ' »

npay



;E=-22

=@ TO T:M=1: FOR 1=p TQ Q:5=
¢ STR¢ (BCIsJY»

THEN LET M=S

=10
oR J
LEW
IF 5)"

NEXT I .
For 120 TO GiS= LEN < STRe <B(1,J))

e (M-BIX1 23 X=E-(1%X22),
am;;IPRINT un--;x;,_-;,l:;s{: LPRINT upay
81 §TR® (BCIs I

759:F
760:F

770}
768"
790°

SHEXT 1:F=F-M%12-15
3;:::5,(1 J:F=F+15. -
Bqa:LPRINT “MM3@5 e MiF LPRINT tgvie; -,
8 -1;—10;"!";_0;.I’";e;";";a;‘a,r.;ia
g50: LPRINT CHR® 273 Pc": ¥=F-25: X=-(D-18
y,2-18: LPRINT “MU“iX5i,u5y

gops LPRINT "P237="3 LPRINT, CHR$ 22;p»

’ LPRINT "M“3@3"7,“3F-58: {PRINT "]»

g7@: REM x C-Print

885;g=<u+1)x12+U*15+2e

998: LPRINT “H7383 "+ "5 -10: LPRINT “J";@;
h, 31850 3 -D3 V305 75 385 Yy Y5 -10

998+ F=-103 E=-22

910«:3230?:0‘ TO WiM=1: FOR I=@ TO U:8=
LEN ¢ STR$ (CLI»J>>>

g29: 1F S>M THEN LET M=$

93 NEXT. I . |

gaa‘;fgg 1=8 TO ’L'!J:g= LEN (ISTh‘Q CCelaJ)d
p]

1
H

a58: Y=F—(M-S)X12: X=E-C1X27> _
gBB:LPRINT "M"3Xi“s"3¥: LPRINT “P"j
STR$ (CC1sJ>D
§7@sNEXT 1:F=F-MX12-15
980: NEXT " JiE=F44T .5 - RER
99@: LPRINT “M"3@3 "> "5F: LPRINT "J"5@5"s
95-103 5 "3-05"s"305 s "505 71”310
1089: LPRINT CHR$ 27;"7?h": LPRINT "M“:;@"
37, "3F-200: LPRINT “I": LPRINT “M
“3-4805 15 e . ' C T
1610:G070,48 .., + . - - :
1820: LPRINT "M"3-4805 "5 "i@: LPRINT
CHR$ 273 7a": ' CLS Tl
1B3BSEND ., .. ty o, -
2702 bytes

® MEMORY CONTENTS

AS

key-in

width of x-coodinates when
printing the matrix

X-coordinates (start of
printout)

Y-coordinates (start of
printout)

row number -

column number

' loop counter

loop counter

toop counter

rm | AR|«[=|T|D| M

counter of displayed row
number - '

.maximum lettér’s nunber of

each column

types of operation

row number of matrix A

column number of Matrix A

row number of Matrix B

letter number of each column

.column number of Matrix B

row number of Matrix C

column number of Matrix C

X |<jc|d|wn|o|v(o|[Z2| =

numerical figure’s plot
. (X-coordinates)

npmgri_cal‘ figure's plot
(Y-coordinates)

A{O,P}

Matrix A

B{Q,T}

Matrix B

C{u, V)

results of operation, Matrix C

Wbt




Program Title: N-DEGREE EQUATION

The computer helps you solve equations easilyl

An equation which has been difficult to solve can be easily solved by this program
employing the NEWTON method. Simply input the maximum degree number of
f{x) and the coefficient of each degree number.

= HOW TO OPERATE

1.

Program starts with (10 (0 (KD :
Input the degree number and its coefficient in order in accordance with the

display.

When the input of the data is completed, £ {x) is displayed.

e If the displayed data is correct, operate :

o If the data is incorrect, operate (i) then you can repeat the opera-
tion from the first step again.

Select whether you want to display the data you have input on the screen or
output the results to the printer. -.

® Operate [V [entEr] for output to the printer.

. Operate' II]- for th'e output to the display.

Then the root is over 3 different ways, press [Enter] and then you can check the
result i in and after 4.
When the. output is completed this program ends.
Note: 1. The maximum capaclty of degree number is as follows;
@ Standard capacity ............ up to 34 degree numbers
- 2. This program adopts the basic algorithm of the Newton method.
Multipled root may be obtained, but it occurs that one part of the
root is not dnsplayed

= REFERENCE

1.

F{Xa)
f'(Xn)
When the absolute value of the differential between X, and Xu+1 is below

10~%, round off the fraction of the value to 107°. The f'{x) of the 1st dif-
ferentiation is defined here as follows.

- Xpnn = Xn =

Fix) = neanx™V+ (n=1anax"2+..... 2a3x +ay

284



The above starting point js automatically change to Xg = (—2)' =1, -2, 4, -8,

t these changing proceeds to change, modify

2.
16(i=9,1,2,3,4). When you wan
~2 of 260 lines accordingly,
3. When changing 10™®, modify E = 0081 of 30 line.
s EXAMPLE
Question: x7 — 2x? _x +2 = g
Root: (—1: 1: 2)
s PRINTOUT

-—— Result -—-—-

< EQuation >
FUMI=RAZ=2x 2= +2

285



» KEY OPERATION SEQUENCE

1. 0O M o0
[Program starts]

%% n-Degree Equation *x
Degree = _

2. 3 [Degree No. input)

%% n-Degree Equation
Degree =3
a{3)=2?

3 2 [Coefficient a, input]

*% n-Degree Equation X%
Degree = 3
a{3)=2
a{2)=7?

Input the coefficients as above.

4, 2 [Coefficient ap input}

fFix})=2x"3-2x"2-x+2
{Y/)

OK?

?

5. (W [Modification as data
is not correct]

%% n-Degree Equation ¥k

Degree = _

6. 3
%% n-Degree Equation %%

Degree =3
a(3)=7

286

7. 1 [Correct data input]

%% n-Degree Equation *x
Degree =3
a3 =1
af2)=1?

Input the folfowing coefficient
same as above. :

8 2 [Coefiicient a, input]

fi{x)=x"3-2x"2—x+2
{Y/N)

OK?

?

9. () [EnteR)

%% n-Degree Equation %kx

Print the result {Y/N}?

10. (4 [Output the result to

the printer]

%X Under Process *xx

>

(When the result is output, the
program ends.}



y0: CONSOLE 39¢ LPRINT CHR$ 275 "7

.CLS : CLEAR * WAIT @: PRINT = PRINT
36 ,g=. 0081 E1= =E~100800
49: REN £ Data inPut X
5: . CURSOR a,a. PRINT "XX n-Ded9ree Edua
tion

ﬁgcunsoa 8> 1: INPUT "Degree =";N
H HCND » XCND s COCNSLIX10: F$B) %185 S

sca>x10 L2t

ga:FOR 1=N T0 @ STEP -1

ga.L=L+1s IF LD3 LET L=@: CLS
1j0CURSOR @:L: PRINT “aC"; STR$ I3")=
CURSOR 75L. INPUT WCI)

j10.1F W(N)=0 LET 15@: NEXT 1: GOSUB 11

10. GOTO 20 ,

120:NEXT [

139:CLS : GOSUB 580

148.CURSOR @:1. PRINT “CY/N)>*™. CURSOR 1
y2. PRINT "0OK?"“. CURSOR 2,3: INPUT
1$

158: IF Y$="¥" OR 'fs-"g" THEN 188

168: IF Y$="N* PR .Y$="n* THEN 28
170.GOTO 140
180.CLS . CURSOR @,@. PRINT "XX n-Desne

e EQuation ¥X“. CURSOR @52
198.PRINT *Print thée result (Y/N) “:
CURSOR 22>2. INPUT ¥$
200:IF Y$="Y" OR Y$="y” OR Y$="N"
=tn' GOTO 220 ' L '
208:C0TO 189 ‘
228.REM % Calculation X
238.CLS . CURSOR 231. PRINT "% Under P
nocess K" .
249.4=p. FOR 1=@ TO 4 ,
258.1F K=N L.ET I=5: GOTO 438
268: XB=(~2)n]: X=X0
28.1F x=p GOSUB 850: GOTQ 2sa
280:G0SUB 8O@ -
230.1F F1=p THEN 378 e
300:1F x=0 GOSUB 930: coro 330
310:GOSUR -880. -
$20:1F F2=@ THEN 438
398:%=x-F1 F2
M8 IF %<9 THEN 360
30:1F ARS (F1/F2-X>>=1 THEN PRINT FL:f
3saf}x' ABS (Fi-F2/%>: GOTO 438
ABS (F1,F2)>=E1 THEN 278

DR Y¢

39: o
323 ’;’- INT (X/E+.5)%E
39pip -8 THEN 420
49p; ’:DR J=1 TO K
stn JF X=XCJ) LET J=K: NEXT J: GOTO 430
b a‘NEKT
K=k 4 _
433N 1IX(K> =X
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449:REM % DutPut X
435@:LPRINT CHR$ 273"@": LPRINT CHR$ 273

"

oll

462:1F Y$="Y" OR Y$="u" THEN PRINT =
LPRINT

478:WAIT S@: BEEP 3: CLS : CURSOR 4»1:
PRINT "--- Resuft --=": PRINT ""

480:IF Y$="N" OR Y$="n" THEN 510

498:WAIT @: CLS : PRINT " < Eduation >
“

500:GOSUB 96@: LPRINT = LPRINT

S1@:WAIT B: CLS ! PRINT "~-——-—— Root =

S20: IF K=0 THEN WAIT : PRINT Not
Real !": 80TO 570

53@:CURSOR 24! FOR I=1 TO K: WAIT @:11=

INT C174): IF I-4%I1=3 THEN WAIT

549: IF 1-4%11=0 THEN CLS

550:PRINT "x("; STR$ I3")s"; STR$ X(ID

S60:NEXT I: WAIT 3 PRINT

S70:CLS ¢ END

SEB:REM * (x> Print X%

59@:PRINT " f§(x)=":L=5:Q=0:0=5

82@:FOR [=N TO @ STEP —-1:C$<@d>="":B8$=""

810: IF W(1>=@ THEN 780

§20: IF ABS W(I)=1 AND I1<>8 LET Cs$c@>=""
: GOTO B4B

830:C$CAd>= STRE ABS WCID

64@: IF 1=N THEN 668

6509 IF WCIY>@ LET Bs$="+"

86@: IF W(I<@ LET B$="-

670: C$¢RI=B$+(8(DD

sgp: IF 1=8 THEN 710

§99: IF 1=1 LET C$<(@>=C$(B)+"x": GOTO 21
]

200: C$(PI=CH@I+"x~"+ STR$ I

21@:0=0+ LEN C$<(0Q)

22@: IF 023 AND Q=3 GOSUB 185@:0=0+ LEN
C$¢B): WAIT 8: GOTO 248

-39: IF 0>23 GOSUB 1@9@: GOTO 2Se

740:CURSOR <O~ LEN C#$(@>:Q: PRINT C$<B
3

25@: M=M+1

268 C&CM>=CH(B)

576: S$C@>=C3$(0)

780: NEXT I

290: RETURN

89Q:REM % f(x) X

g1@:F1=0: FOR J=0 TO N

820: F1=F1+l(JIXXAT

830: NEXT J

g49: RETURN

gS50:REN X £(@) X

aBR: F1=h(a>



87@: RETURN
BBA:REM X f'(x) X
BS@:F2=p: FOR Jj=1 TO N
98@: F2=F2+W ¢ J)KIRRACT-1)
910:NEXT J
920: RETURN
930:REM X (@) X
840: F2=WL)
950: RETURN
980:REM X Printout X
970:PRINT “f(x)="}
98B:FOR I=1 TO M
998:V= LEN C#C1>
1800:2=2+y
101@: IF (S+2>>39 GOSUB 1079: GOTO 1830
102@:PRINT C$C1);
103@:NEXY 1
1040: RETURN
1858:0=0~¢ LEN C$<(@>+ LEN S$(@>>: WAIT
¢ CURSOR 0:;3: PRINT S#$(B):0=5:Q=0
¢ CLS
1068: RETURN
1070: L PRINT ¢ LPRINT “
108@: RETURN
1990:0=R+1:0=5: CURSOR 05Q: PRINT C$(B
>:0=D+ LEN C$(®>
118@: RETURN

“iCe(1>:2=0

111@:CLS ¢ BEEP 1: CURSOR 2,1!: PAUSE “
InPut Error ™"
1120: RETURM
2038 bytes

288

® MEMORY CONTENTS

BS data of "+, *—"'
E allowed value deviation
| v
J v
K counter of answer
L counter of cursors
M|V
N maximum degree number
o |V
a |V
v |V
X Xna, Xn+1
Y$ work for selection
z |V
X@ starting point
El accuracy for focusing
F1 Fixy}
F2 f ' {xn)
" v
WiN) | v
XN | v
C$IN+1) | +/
F$@ | v
s$@ | v




@iﬂe: | LINEAR REGRESSION PLOT

Various statistical data can be processed accurately and swifflyl

sing this- program, covariances, correlation coefficients and linear regression for-
mulas, etc., between two related data (X1, Y1) and. .. (Xa, Ya) can be obtained.

Results are displayed in both numerical values and graphs without any problems
like complicated calculations and in drawing difficult graphs. :

. HOW TO OPERATE

. m o 0 [Program starts.) S , |
In accordance with the display, input each data item of (X:, Y:) in order. if
[@n=R) is pressed, you can shift to coritrol 2 before the data (Xi) is input.

2. Select whether the data should be modified or not. .
e Operate (¥ if you want.to check the data, then-the data you have
input will be displayed on the screen. - Lo
e Operate if the data is not to be checked. Then covariances,
coefficients, regressions and average values are caliculated and the results are
output to the printer.

3. After the output of the above results, the Y value against the presumed value
of X will be obtained. When the presumed value of X is input, the Y value
against the X value will be calculated. The presumed value of X is ready to input.

Then operate only. Program ends.

Note: Input capacity of data.
e Standardcapacity ......c-+---- beaeessensanns upto 8
e When attached with CE-210M, CE-202M . ........ up to 255
(However, value of F = 8 on line 10 should be changed.)

" CONTENTS
Sxx = Zxi*— nx
Sxy = Zxiyi — nxy
Syy = Zyi* — n¥’ _
C = Say/tn—1)-"""" covariance
;= Sxy/V/SxxSypy - correlation coefficient
a = Say[Sxx regression coefficient (y =ax +b)
b = y-—ax



® EXAMPLE

X

6.9

76 76

9.0 8.1 6.5

6.4

6.9

Y

12

10

14

12

covariance = —3.060714286

correlation coefficient =

-9. 693968513E-01

regression coefficient a = —3.942042318
b = 39.4475621
average value X = 7.375
Y = 10.375
presumedvalue X =7, Y = 11.8532
X =8 Y=78112
X =175 Y = 08822
- X =73, Y = 106706
X =74 Y = 102764




. PRlNTOUT {Colored Refer to page 4)

¥ Linear ReSression %
X(1)=6.9
¥(1r=12
X(2)»=2.6
¥(2 =10
X(3>=7.8
¥Y(33=9
X{4)=8
¥¢43)=5
X{5¥=8,1
Y(53=6
X{5)¥=6,95
Y(BY=15
%(2)=6.4
Y(7¥=14
R(BI=B_9
Y(gI =12

Covariance =-3.068714286
Correlntion =-9.693968513E-01
¥ Regression Coefficient X

A = —-3.942042318

B = 39.4425621
X Averafe value X

X = 2.325
Y = 10.375
a g

N

mPtion X
: Cre 7.0080 Y =  11.8532
X = 8.9080 Y = 7.9112
X = 7.5003 Yy = 9-8822
X = >.39e90 Y =  10.67@6
X = 7.4000 Y = 106.2764
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= KEY OPERATION SEQUENCE
1. 0D 0D ) (enven) 7.
[Program starts] % Linear Regression/Plot x%
%* Linear Regression/Plot X
X{l)= ? Confirm or Amend {Y/N} _
2. 7 [Data of X1 input] g. N
* Linear Regression/Plot * * Linear Regression/Plot %
X{ly= 7
Y{1}= ? % Printout %
3. 12 [Data of Y1 input]
% Linear Regression/Plot %
* Linear Regression/Plot *
X@= 7 Presumed value X = _
Input the following data as above. 9. 7
: % Linear Regression/Plot X

4. 12 [Inr:;ut data of Ys] Presumed value X = _

* Linear Regression/Plot

Repeat the foliowing operations

Confirm or Amend (Y/N) _ as above
5 [V [Confirm data) 10, 7.4
* Linear Regression/Plot * * Linear Regression/Plot %
X{1)=7
X{n= 7 Presumed value X = _
6. 6.9 [Input correct datal 11.
% Linear Regression/Plot X % Linear R lon/P}
Y1) =12 egression/Pfot X
Y{1)= ? .
* Printout the value %

Confirm data as'; above.

>

{When presumed value is displayed,
the program ends.)
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pROGRAM LIST
za‘ DIM x(F) YC(FD
.N=0: LPRINT CHR$ 225"@“: LPRINT
CHR$ 277 "a": LPRINT CHRe 13
49: CONSOLE 39: LPRINT
-H :fFOR B=1 TO F
ggiCLS ¢ MAIT 1: CURSOR 8583 PRINT »x|_
inear Reoresgion/Plotx"
s9:BEEP 1: CURSOR. @:1: PRINT “X(¥;
gTR¢ Bi">=": CURSOR 27,1: Gc-""
INPUT G# :
gp: IF LEN 6$=0 LET.B;F; NEAT B: GOTO 3,

50

ga: X(B-1)=r vaLtGe

18@:CURSOR @»2: PRINT "vc". $TR$ B; ">="

T3 CURSOR 752:G$="": "INPUT G&

118: IF LEN G$=@ GOTO 100

120:¥(B-1>= VAL G$

13@:N=N+1

149:NEXT B ) .

158: IF N<3 WALT 200@: CLS : CURSOR -S@:
PRINT "% No Data’ X": GOTO" 10 :

16@:CLS * WALT 1: CURSOR @»@: PRINT "*L
‘near Redression/Plotk". -

17@: CURSOR 923 -INPUT Conf|wm on- ﬁmend
(Y/NY 'S US Ao : oo

180: IF U$="N" OR U$="n" GOTO 21a o

490: IF U$="Y" OR Us="u" GOsUs 1@70

208: GOTO 160 N

21B:CLS * -CURSOR BvG-'PRINF-"XLnneun Re
Q»eesuon/Plot*"

220: CURSOR. 2a2. RRINT "x Unden Procesg
X" : - . i

238: 1=0:-J=03 K=aaL~8nH* oo

240: P=1@A(88) 0=-P1R=P:Q=0 .
258:FOR B=1'TO N a
268:Z=8-1 - ' . L
278: 1=14%X(2) . : ' ' :
< / . .

280: J=J+Y(2)

29D K=KARCZ YRR 2D

3003 L=L+X(23XY (2>

310: M=M+Y (2OXY(2)

320: IF PIX(2Z)> LET P=X(2)

330: 1F 0<X¢Z2) LET; 0m%422.

340: IF RYY(2Z) LET R=Y(2)

350: 1F- Qe LET: Q=Y62Y

369:NEXT B

378: 1=1N2 J=FAN

380: K=K~k X1

3801 L=l -Nk1kJ

480 M- NX IX S <

418:4= SER CKXM)

42B'H-L/H

430:CLs i GURGOR' @B PRJNT m*L:neaﬁ Re
Sress ions/Plotx” i

4401 'CURSOR 2, 2% PRINT "%k Pmmout X"

439:60SUR 1210

263

8995 Nsh+L3

48@:LPRINT "Covariance ="iL/¢N=123

LPRINY "Conralation ="iH
47@:LPRINT "X Resression Coefficient X"
4801 5= /K1 T=J-5X] '

48Q:LPRINT " A = *iS

$OBILPRINT " B = *3T

S510:LPRINT “%X AQuerage value X"
S2B:LPRINT » % = “i]

S30:LPRINT * ¥ = "3J

S4D:LPRINT CHR$ 277 "b": LPRINT "L@":

LPRINT "M"3;200; "« ~i-200: LPRINT “1"
35@: 4=(0-P>~350
560:B=¢Q-R) /359
578:C=(]1-P3/Q
588:N=(R-J>/B
590: LPRINT “HM"iC3 s "iD
899: X1=-(I-P)/A:Y1=Q
B10: X2=¢0-1)~A. Y2=0
BZG.GOSUB 1038
830: LPRINT WMEK2-183 "1 Y2108 LPRINT

PTIR23 Y, 43Y2 .

B4D:LPRINT “D“:X2-10; “«"iY2+16

B858: LPRINT "“PX"

860 LPRINT "“M"3iX2-1@; ~«~iY2+23: LPRINT
“Dt3R24 e EY2+423

670: X1=0: Y1=-(J-R>/B

8961 X2=0: Y2=(Q-J>/B

699: GOSUB. 1930

209: LPRINT “M"iX2~1@i "« "s¥2-10: LPRINT
"DRAX25 e riY2.

710: LPRINT "D"$X2+185":"iY2-10

720: LPRINT "PY" -

730: LPRINT "M"$X2+10 “« “i¥2+5: LPRINT *
D*3X2+2@3 "« *iY2+5: LPRINT CHR$ 275"
1%

74@:FOR E=1 TO N

7585 K= (RCE-1>-1) 7 ¥=CYCE-1)- J)/B

780: GOSUB 1050

770iNEXT E

780:X1=-¢1~P /A1 Y1= ((SkP+TI-JO/B

78@: X2=X0-1) 7At Y2=((SX0+T)~JI/B

BBYILPRINT CHR$ 27 "2°

810:GOSUB 1930

820:1N=1! (PRINT CHR$ 27;“3"

530:CLS < EGURSOR @:8: PRINT "XLinear Re
9ression/Plolk*®

840: CURSOR 1y2:U$=""2" INPUT “Prasumed v
alue X="3UIX(N-1>= UAL Us

§50: 1IF Us="" GOTO 910

9B80: Y (N-1)=SKX(N-1)+T"

8201 XK= X(N=1)=1DVAL Y=CY(N-1)>-J)/B"

880: LPRINT "M"iX+23 ", "i¥: LPRINT “D";X-
23, "3¥1 LPRINT “M"3X; 4y "3y-2:
PRINT . nDlo;x; n » us Y+2

1IF. N=1>F WAIT 2@8: CLS :

CURSOR 3r1t PRINT " XX Presume End

x%": WAIT @: GOTO 910



99@:GOTD B3e
910:CLS : CURSOR @:8: PRINT "XL inear Re
ress ion/Plot k"
826:CURSOR @:2: PRINT "X Printout the Vv
alue x*
930:LPRINT "M“i-(1=-PY~A;3"»";-¢J-R}/B-20Q
940: IF N=1 THEN 182@
95@: LPRINT CHR$ 22;"q"
880: LPRINT CHR$ 223 "@": LPRINT "X Presu
nPtion X"
97@:FOR W=1 TO N-1
980: USING "RELEHBHAH, NuH¥": LPRINT "X =
"IXCW-1D3
99@:USING : LPRINT * "3
100@: USING “"SReLuBitd, 444" LPRINT VY
= "IYCW-1)
1012:NEXT W
1820:LPRINT : LPRINT : CLS : END
103@:LPRINT "M"3%X13","5Y1: LPRINT "D"}
X2571"3Y2
1848: RETURN
185@: LPRINT “M"jR+2i ", "i¥+2; LPRINT "D
"IR-23 5 M5Y-2: LPRINT YMUiX-25 7,
SY+2: LPRINT “D%3i%+23"1"3Y-2
106@: RETURN
1079:uAIT 8t FOR B=1 TQ F
108@:Us= STR¢ X¢B-1)
1892: IF U$="@"“ GOTQ 128®
1108:CLS : CURSOR @:0: PRINT “XLimear
Re9rese ion/Plotx"
1110:BEEP 1: CURSOR Bs1: PRINT "X(Y;
STR$ B3">="ijUs
1120:CURSOR @32: PRINT “X(";: STR$ B}"
=“:G$=""! CURSOR 732! INPUT G%
113@: IF LEN G$>8 THEN LET X¢(B-1)= VAL
G$ -
1148 U8= STR$ Y{(B-1)
1158:CLS : CURSCOR B,9: PRINT "XxL inear
Regress ioan/Plot k"
116Q:BEEP 41t CURSOR Bs»1: PRINT "v(";
STR¢ B “»="3Us$
1170:CURSOR B+ 2: PRINT "¥(¢"; STR® 8Bi"}
=":G¢=""% CURSOR 7s2: INPUT Gs$
1180: IF LEN G$>0 THEN LET Y(B-1)>= UAL
Gs
119@:NEXT B
120@:RETURN
1210:LPRINT " X Linecr Re9ression X":
FOR B=1 TO F
1220:Us= STR$ X(B-1)>
12338: IF Us="0" GOTO 1280
124@: PRINT "X("3 STR$ B;i")="iuU$
1258:Us= STR$ Y(B-1)
126Q:LPRINT “Y("; STRé Bi")=";i;u#$
1278:NEXT 8B
1286: LPRINT
12903 RETURN

bl

2794 bytes
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a MEMORY CONTENTS

A graph coefficient (X)
B8 graph coefficient (Y}
c |V
D |V
E |V
F number of data
G$ | areaforinput
H correlation coefficient
1| X
I |Y
K Sxx
L Sxy
M | Syy
N |V
0 max. {X)
P min, {X)
Q | max.{Y)
R min. {Y)
S regression coefficient “a”
T regression coefficient b’
us | v
w |V
X |V
Y |V
z |V
X1 for line drawing sub-routine
X2 for line drawing sub-routine
Y1 for line drawing sub-routine
Y2 | for line drawing sub-routine
XI{F) storage of input and presumed
data
Y{F) storage of input and presumed
data




Businsss Software

BUSINESS SOFTWARE

The principal functions of the business software of the PC-2500 are listed below.

(1) It lets you create tables quickly and easily.

(2) BY specifying a formula, it performs table calculations automatically upon data
entry. And if any of the data is changed, it immediately recalculates the table.

(3) It lets you display the data in the table in graph form.

(4) It lets you store names and telephone numbers so that you can use the PC-2500
as a personal telephone directory,

The software also has many other functions, but now we will just describe the graph
function.

“Tables,” particularly number tables, are used often in business. We use the num-
bers, or rather data, in number tables to make various judgements and forecasts.

Take the following table for example.

Transition in Sales

COMPANY
A B c D | TOTAL
YEAR
1979 25,000 23,150 20,332 12,926 81,408
1980 31,250 23,828 21,649 13,956 90,683
1981 33750 | 24,630 | 21,223 | 17,446 | 97,049
1982 35,100 26,012 21,254 23,028 105,394
1983 35,421 | 27,962 | 21,089 | 31,087 | 115529 -

This table shows the transition in sales of a certain product by manufacturer. Let’s
look at some exarnples of what we can discover from-this table. o

® Company A maintained top sales during the period.

® However, the sales of company D 'la_re_'catt_:l'!!‘ing up fast

® The rapid gfowth_of the sales of company b indicates that it will just be a

matter of time beforé company D takes the lead away from company A.

® Therefore, company A must quickly devise a_pI?n to maintain its lead.

® The sales of company '8 are also gradually growing. | .
H°“"°Ver, to be' able td immediately see these trends f{_om.just looking a'f the table s
Stremely difficult, and those people who can tfre either very ?ood -wnth numbers
OF can read tables very well. Chances are you will not be working with people like

very often.

Let's see what the table above looks like in the form of a graph.
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Business Softwars

40008. , , . :
1 ' | t 1
1 ' ] 0 )
i t t { 1
t 1 I !
34000, | _ . ! !
1
!
1
r
2008. | _!
1
1
| 1
T ) - '
22008. | B il Byl lodn st Py
a0 3 Y, ' )
1 1 1, 1 1
' 1 ' 1 }
! 1 _.r" 1 )
-, 1 ), 1 ) ).
16000 . 4 -~ yom ot e L — il
1 1, y 1 1
1 - ] 1 1
(I t 1 1 1
' 1 1 ] )
10099.1_ ! v . ;
m .8 - o m
N o m (03] @
oM (13} (v} o)) (43]
« - i -« -l ol
. o
.......... 8
“““ . C

This graph tells us at a glance that cornpany A is top in sales, that the sales of
company D are growing rapidly, and that the sales of company B are growmg
steadily, -It.is also quite clear that company D will probably overtake company A
and that sometime in. the future company B, too, will threaten company_"A':s
position.

By transforming a number table mto a graph in this way, problem areas and trends
are clarified, thereby greatly asslstmg 1udgment of a situation and decisions. Also,
the use of graphs to clarlfy explanatlons m papers and reports helps the person
reading the materaal to understand the sltuatlon better.

Graphs can be extremely helpful but they can require a lot of time and effort to
make. By using the software of the PC-2500 graphs can be made quickly and easlly,
so you will be freé to u§e them much more often,
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Outline of Business Software

OUTLINE OF BUSINESS SOFTWARE

S,mpqy stated, the business software for the PC-2500 is designed for creating tables,
grforming table calculations, and creating graphs based on the resultant data
through 3 simple operation,

For example, in order to make a table for the transition in sales described in the
previous section, the follow:ng procedure is used.

(1} Enter the item names and equation in the PC-2500. The item names mclude
the years, the names of the companies, and “Total” and are used as the heading
for each item. The equation is used to obtain the totali.. PR T

(2) When the item names and equation have been entered, the table is created auto-
matically, so just enter the data in order.

(3) When one row of data has been entered, |t is. automatlcally calculated. ln the
table talked about in the previous sectton when the data for each company-for
1979 has been input, that row of data is automatlcally totzbled and the resuit
entered in the total column.

(4) When the data for each year has been input, it is calculated in tﬁe same way.
If, later, you discover that you entered incorrect data, you can simply replace
that data with the correct data; -and it will be recalculated lmmedlately

{5) Depending on the table or- graph, you may ‘want fo’ rearrange the data inf order
from greatest to smallest or vice vérsa. Also, you may want to uriform the
number of decimal places in the data or calculation results. This software lets
you specify these types of operations on the data.

(6} You ean-also prmt out the tables you've.created:for use in reports, etc.: :

{7} Furthermore, by follownqg the messages-given by the PC-2500, you: can make
the following four types of graphs by just selectmg the items and condmons
Bar graph ) -

Line graph
Band graph
__ Piegraph

(8) By saving the tables you" ve made on tape, you ¢an use them anytlme you need
them to:make graphs or change the data

) You can also store your tables on"RAM cards, sold separately.

]

This is the procedure used to create tables and utilize data.

Telophong List - -
tem headings for a telephone list have already., beefl set in the PC-2500 S0 you can

n:ke Your own telephone list by just entering people S hames and their telephone
Mbers

NAME TEL. )
J.SMITH 281-265-2125 -

K. BROWN 406-675-1203
M. JONES 412-217-9588
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Duttine of Business Softwere

Let's look at a simple example here.
First, try making the telephone list

show:above. Turn on the power, and -

the menu shown at the right will appear.

® To display this menu from another
display, press the +
keys. {Press the key while

" holding down the key.)

Then press the (2] key to select

“TELEPHONE BOOK” from the

miénu; o

When used for the first time, *%iN ITIALIZ-

NG %% will be disptayed before the display

at thé appéears. Co

Next, specify “WRITE" by pressing the

BEF and (P keys.

e

Now you are ready to én_ter a name.
J. SMITH

Press the.. [entER)..key, and in.a few

moments: the nafe you input.is entered
under ithe item: “NAME"’ and 'the index
moves to the “TEL"” item. {You can
move the index to the next line toenter
another name.)

Next enter the It,elepho_n,e,number.
- 201-265-7125

After a name and telephone number
have been input in this manner, the
index then moves to the next row.,

'| Y 1. BUSINESS SOFTWARE

2. TELEPHONE BOOK
3. BASIC

LAny of these functions can be selected by in-
putting their respective numbers from the
number keys. -
Thay can also be selected by moving the indpx
with the [T or [T key and then pressing the

Usé the samé’proceduire to enter other -

nafties and telaphdne numbers.

K. BROWN
406—675—1203
M. JONES (EEn)
412-217-9588

=
} : NAME : TEL. I
1% 3
: NAME : TEL. :
1) : s,
1l
Index
Indicates that data can be entered In thisicolumn.
: NAME : TEL.
1) :
¥ J, SMITH _
: NAME : TEL.
1 :J.SMITH )
T—~Index
‘NAME - : TEL. :
1 :J.SMITH 1 201—265-7125 :
"2)
: NAME : TEL.
3 : M. JONES

4)
298
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Outline of Business Software

when you are finished entering, print

out the telephone list, } 1. PRINT TABLE

pressthe BB and €1§ keys. 2. PRINT DIRECTORY
3. PRINT FORMULA
4. PRINT FORMULA'S LIST

LEach of these functions can be executed by in-
putting their respective numbers from the
number keys.

They can also be executed by moving the index
with the [3) or (1] key and then pressing the

key.
To print the data (names; telephone . _
numbers), now in the form of a table, %% PRINTING X
press the (11~ key, and printing will TITLE: xTEL.%
begin. '
An empty row is printed at the bottom
because when a telephone number is
entered, the next row is automatically
made. To delete it, use the following
procedure. ‘ _
Press the ©EF and [§) keys to set - NAME - TEL. B
the data write mode. 1) J. SMITH : 201-265—7125 :
2 : K.BROWN.  :406—675—1203 :
3 :M.JONES :412-217-9588 :
After checking that the index is dis- TNAME TTEL :
Played, press the () (or ¥ | 3:MJONES - :a12-217—9588 .
(3] keys) to move the index to the 4) .
bottom rowii _ ) = T_In'dexmoves to this position.
Press the (mwm) + keys, and the . NAME TEL )
fourth row (bottom row) will be 3; M. JONES 412—217—9533 :
deleted, :

Next, let's try a table calculation. A deta:led explanatlon is given later, so first just
Operate the computer by following the directions... .. .. .:

The table on the next page shows the’ sales for three stores by product. Use this data
to make a table and graph and then print them out.
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Outiina of Business Software

{Example)

Product | A_STORE | B_STORE | C_STORE | TOTAL
TV 1240 1890 1048 |
VIDEO | 980 1350 870

AUDIO | 1428 864 1250

First, press the + keys.

Next, press the (1) key.

Wait a few moments and the display at
the right will appear. |f another display
{*TEL.X, etc.) appears, press the
and = -PROGRAM keys. The dis-
play shown will éppear.

Next, enter ‘the “formula. A formula
specifies tHe item names and equation.

Enter the data as shown below,
“PRODUCT"”: A_STORE: B_STORE:
C_STORE:
TOTAL
C_STORE

Note: As shown by “Total = A_STORE + B_
STORE + C_STORE,” ‘the equation places
the rasult of the calcufation on the left of the
equsl sign and the formula on the right side
of the equal sign. .

'A_STORE + B_STORE +

Check to be sure it is entered correctly,
If itis correct, press the. :(ENTER) key.

This will cause the table to be created. .

PR BUSINESS SOFTWARE
2. TELEPHONE BOOK
3. BASIC

© %% ENTER FORMULA *x

)

*% ENTER FORMULA X

** TABLE PROCESSING X

: PRODUCT

* A_STORE
1} :

:B_S

This is tha index, This iridex indicates an item
under which characters are input. {Enter charac-
tars under this item.)
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yow | et's enter the data, First, enter
oot #TV" for the first row.,

TV

[ETER)

Continue by enterlng the data for store
A, store B and store C.

1240. (enTen)
1890 - -"- Sy
1048

When the data for store C is input, the
total amounit for ‘the first row (TV} is
calculated, and the result is entered in
the “Total" column,, - T
To proceed with the sacond row, first
press the [EWTER] - key, and the columns
in the. second row- are created..  Then
continue by entering “each -of the
fespective data. B

VIDEO_
980 [extEn)

‘1350 - [EnTeR] -
870

a0

E

Enter the data for the third row in the
fame way, D -

AUDIO
1428
864
1250

Outline of Business Software

1;l"RODlJ(:T tA_STORE :B_S
) Tv.._. Nl .
: PRODUCT :A_STORE :B_S
1:TV )

T-Tl'lis type of index indi-
cates that numtbers are
entered under this item.

:C_STORE .- :TOTAL. -
EN »;*~~-~,-q-)-,4-“7-3--

"o This’ Nmbol e 'algs an
index and indicates an
itern under which celcula-
tion results are entered.
Therefore, data cannot
be input in this column.

:PRODUCT ' :A_STORE :B_S
1:TV : C1249::
2) :
':C_STORE ' :TOTAL
e 119480 4178,

: 870.% 320¢..

: C_STORE : TOTAL

2: 87@. : 3200, :

3: 125@. X 3542. :
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Outline of Busingss Softwars

When you have completed entering
the data, print out the table.

Press the and PRINT keys
and then the () key; the display
at the right will appear and the table

1. PRINT TABLE
2. PRINT DIRECTORY

3. PRINT FORMULA

4. PRINT FORMULA'S LIST

will be printed.

%X PRINTING *xX

( Printing sampie }

PRODUCT [A.STORE | B_STORE |C_STORE TOTAL
TV 1240, 18390. 1048. 4178,
UVIDEQ 980. 1359, 878. 3208.
AUDID 1428, 864 . 1250. 35472,

Now let’s stack the data for stores A

Stack: To include the data from several items in

and B and’express them in a bar graph. one graph.
Press the and keys.
-~ > 1. BAR
2. LINE
3. BAND
4, PIE
Then press the (7] key to select a bar
graph. SELECT COLUMN -
) PRODUC A_STOR B_STOR
C_STOR TOTAL
Next, specify the items to be entered '
in the graph. First, specify store A by , SELECT COLUMN
moving the jndex to the “A_STORE” | PRODHC ) A-STOR B_STOR
position with the (=) key. - [ TOTAL
Then press the O] key. An asterisk
() will be displayed in front of store | ss';if :%:MN & sToR
A. This indicates that it will be graphed. C_STOR TOTAL -
: o X is displayed.
Next, specify store B. Move the index
to the “B_.STORE" position with the A ~ SELECT COLUMN
= key. PRODUC %A_STOR YB_STOR
*C_STOR TOTAL
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hen press E3 « (The () key
.an be omitted.)
store B is specified and the display on

he right appears.

+ |f there is still an item to be specified,
press the (D key,
The display shown above to specify
items reappears.

+ After specifying the items, press the
(Z) key or key.

gince we have already specified stores
A and B and there are no other items
to be stacked, press the (23 key.

The top two lines of the information
displayed are the conditions for draw-

ing the graph. To draw a graph with -

these conditions, press the (31 key.
For this graph you will change the
conditions, so press the 27 key,

To specify éol‘ér‘, press the (I key.
To specify a grid, press the (2D key.

Next, specify the maximum and
minimum values for the scale. Set the
Maximum. value to automatic (the
Computer automatically sets the value).

Press (extem),
Set the minimum value to 500.

Press the key, then
®nter 500 {500 )

Outline of Businesw Softwars

ANY OTHER COLUMNS?

1. YES
) 2. NO
FRAME MAX =A
NO GRID MIN. = A

) 1. DRAW GRAPH
2. SET GRAPH FORMAT

) 1. FRAME (DRAW QUICKLY)
2. HATCH (W/BLACK HATCH)

-3. COLOR (W/COLOR HATCH)

DRAW WITH GRID?
) 1. NO GRID (SCALE ONLY)
2. SCALE AND GRID

SET MAX. AND MIN. VALUE
MAX.=A_

SET MAX. AND MID. VALUE
MAX. = A
MIN. = 580

%k DRAWING Xx




Outiine of Business Softwars

This completes setting of the conditions. The graph is then printed.

{ Printing sample )
0 " N 3
(4] 4
® o
s 8§ 8 S 8
T 1 T ,
) | 1
) ] )
I [ !
X | '
TV = A

11R1

VIDED eYm—me=

b
L
1
!
¥

---—-P- 4k

¢
!
e

=

a1 111 dabattets -V 1%

L4

AuUDIOD

- — o

it N S —— Y E

- el o =

—
1
1 :
I
]
]

A_STORE

- B_STORE

o
- { If you-want to print words other than those specified as the items for columns,
enter the words following a colon (: ) when specifying the items to be printed..

The above is a general c;iesg’['iption of how to make a table and graph. It is the
general procedure for creating tables and graphs, but there are also various other
functions that will be explained on the following pages.
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The business software has many various functions,
tion has been provided. Below is a description of t

can be selected with them,

and a key to execute each func-
hese keys and the functions that

PROGRAM WRITE

SYSTEM PRINT

ON BhK

FORMAT SELECT

TRANSFER | GRAPH SEARCH

Keys.

Basic or exampls display

Dexcription

EET+ )

) 1., BUSINESS SOFTWARE
2. TELEPHONE HOOK

- 3. BASIC

This display lets you select the follow-

ing functions, ‘

(A key : BUSINESS SOFTWARE
{Permits use of the busi-
ness software.)

[Z] key : TELEPHONE LIST {Calls
up the telephane list.}

{3 key-: BASIC (Permits use of -

* BASIC.)
# To switch from the business software
to BASIC or vice versa, it must be
done from this display.
The telephone list is a function
{table} of the business software.

» 1. DISPLAY FREE AREA
2. DELETE FILE,

~-3; DELETE ALL FILES

.4, USE RAM CARD

(1] key : Used to check the memory
status and the amount of
free memory remaining.

[2] key : Used to delete the specifi-
ed table or specify a table
and delate it,

(3] key : Used to delete all stored
tables and data.

[&] key : Used to select how the

RAM  card  (optional),
‘when attached, is to be
used,

: NAME ~ :TEL.
1) .

5 -

Used to call up the specified table to
permit revision of, addition to, or
deletion of the data, e

%ok ENTER FORMULA k¥

Used to anter a new foarmula to create
a table.

Y —

P L

) 1. PRINT TABLE
2. PRINT DIRECTOARY
3. PRINT FORMUL.
4. PRINT FORMULA'S LIST

(3] key : Used to print the specified
table.

[Z] key : Usad to print all the titles
of stored tables,

(3] key : Used to print the formula
of the specified tabie.

[€) key : Used to print g the
formulas of stored tables,
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Business Softwere Keys

Kuys

Basic or axsmple display

Duescription

BeR &

} 1, SET TOTAL/AVERAGE ROW
2, CHANGE DECIMAL FORMAT
3. SORT BY COLUMN
4. DISPLAY FORMULA

(1] key : Used to specify the addi-
tion of or delete the tota)
and/or average row at the
bottem of the table.

[2] key : Used to specify a numeri-
cal display format, The
following formats can be
selected.

& Automatic: Normal dis-
play format.

-wBusiness calculation: Per-

_mits specification of the
number of  decimal
places,

e Scientific calculation:
Displays in . exponential
notation and permits
specification of the num-
ber of significant digits.

(3] key : Permits sorting of the data
in descending or ascending
order.

(4] key : Used to display or carrect
the formula for the speci
fied table.

»XTEL.X PRODUCT

Recalls the titles of stored tables. By
using the (=] , (=) , (I or (1]
key to move the index to select a title,
data can be entered in that table, the
display format specified, the table
printed or a graph created.

(=] > 1. CASSETTE TAPE (1 key : By using a tape recorder,
2. SERIAL INTERFACE tuble data can be stored on
ar read from the tape or

verified.

[Z7] key : This function permits send-
ing or receiving of table
data by means of a serial
input/output device,

[OEF) y 1. BAR Enters the graph mode.
2. LINE [(1]J key : Creates a bar graph.
3. BAND (2] key : Creates a line graph.
4, PIE (3] key : Creates a band graph.

47 key : Creates a pie graph.

@ : NAME : TEL. Used to search data in each of the
1 :J. Smith ' 86—621—-1221 items while the table is being dis-
2 : K. Brown 1 §7435-3-~562 playad.
SEARCH : _
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Bugsinsss Software Keys
o Except for the following instanc

€, a function is selected when the respective
pusiness software key is pressed af ’

ter the key.

(1) When the menu that appears after pressing the + keys is
displayed

{2) When using BASIC

(3) While printing

{4) While transferring a table

eThe (00, &, (3D and keys are used to select their respective func-

tions, but the desired function can also be selected by pressing the key

when the function is indicated by the index, which can be moved with the (10
or (3] key, in each of the function selection displays.
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Destriptionsof Each Function

3. DESCRIPTIONS OF EACH FUNCTION

3-1) Starting the Business Software

The display shown at the right will
appear in the following conditions:

(1) When the power switch is turned
on,

(2). When the + keys are

. pressed. -

(3) When the, ALL-RESET switch is
pressed. (See page 353.)

(4) When the LOW BATTERY lamp
lights during printing.

When the (1) f(or ) key is
pressed in this display, the business
software is started. The display when
the business software is started will be
as follows depending on whether or
not there are any tables other than the
telephone list.

{1) When there is no table other than
the telephone list, the computer
will enter the program mode. The
first time the business software is
started after deleting all of the
tables, the display at the right will
be shown.

{2) When there is a table or tables other
than the telephone list, their titles
will be shown, (Enters the select
mode.}

) 1. BUSINESS SOFTWARE
2. TELEPHONE BOOK
3. BASIC

\ *xx ENTER FORMULA X
y_

SELECT FILE
> XTEL.X PRODUCT

I—Im:tax

The index is shown at the position of the title
for tables specified before this. When many
tables have been stored and thair titles cannot
be shown on one screen, the titles will be dis-
played within the range that can be displayed
on the screen.

Note: The telephone list is a table created with the
business software,

Note: The following explanations assume that the business software has already

been started.

The message “TOO MANY DATA" is displayed when the free memory area
Is not enough, then the initial screen is displayed.
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Descriptions of Each Function

2.2} Creating Formulas and Tables

The business program will enable you to create tables and graphs. Before doing so,
however, YOU must write a “formula,”
we will describe the ““formula” and the “table.”

Note: The message
*xxMEMORY OVERFLOW xx

may be displayed while you are entering the ““formula” or creating a table.

This means that the memory within the PC-2500 used to store data is full

and that no further data can be stored.

If this occurs, see page 351 and delete the previous table.

(Before you delete the table, save it on tape so that you can load and use it

again.) , .

Do not delete the table “PRODUCT" that we created earlier since we will
- use it in the following explanations.

[1] Whatis a Formula?
A formula is.something you specify and consists of the following:
® [tem name ' _
® Number of items
® Equation
The'fdrmulq.épecffieﬁ_.the abové to creé,te atable. It has the following form.

Examples: Formulas-and Tables
{1) “Commodity”: UNIT PRICE: QUANTITY: AMOUNT = UNIT PRICEx*

QUANTITY
This formula can also be written with the item names omitted. The omitted

item names will be taken from the equation,
“Commodity: AMOUNT = UNIT PRICE x QUANTITY

Commodity UnitPrice | QTY Amount
TU T-1 454.95 6. 2229.7
VIDEQ uUZ8 765. 95 4, 3063.8
[ AUDIO A164 800. 6. 4800.
| OUEN R360 439, 95 5. 2499.75

(2) “NAME”: TOTAL SCORE = ENGLISH + ARITHMETIC + SCIENCE +
MUSIC: AVERAGE = TOTAL SCORE/4

NAME 3 ARITHMETLIC | SCIENCE 1HUSIC T0TAL _SCORE | QUERA
1. SMITH = 17;, 88. 92. 68, 322. 3.5
K . BROWN 38, 729, 25. 88. 340, a5
M, JONES 80, 71, 99. ?) . 338, 82,5
R.WHITE 5. 100, 98. 2. 335. 83 75
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Descriptions of Each Function

{3) “YEAR': GROSS SALE: NET PROFIT

[7Ear GROSS_SALE |NET_PROFIT
1975 2017, 36.
1976 285@. 1096,
1977 3007. 130.
1578 3396. 165.
(1979 3952. 235.
1980 5014, 292.
1981 S898. 388.
198. 6493. 455,

(4} “Y/M/D/H/M"”: SCHEDULE: NOTE

Y, ¥z Dz Hs ™ | SCHEDULE NOTE _
1984-/11-01-/09-90 | Sales meet ing Strate9y X
211-01,43-30 |Uisitor A INS., deve loPment

7110271889 | Entertainment B [Hotel Y
7441785-99/39 [ Mana9ement meet: [4t Z branch
711/06-13./90 |Attend Party C__ |Hote! ABC

#11,68715~ IrtP to D 8:38 AM FL.T203
7441-69-99-38 |Jisit store E Mr. J.WHITE
711/@09-14-28 | Meet Mn,F. ABC comPany

As shown in the above examples, the item names, number of items, and equation are
specified in the formula. A formula need not contain an eguation, as shown in {3),
or may consist only of character items, as shown in (4}, {For convenience, these will
also be called ""formulas.”)
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____Terminology
The terms, related to formulas and tables, used in the text are illustrated below.

r

Titte: the first item is the title

Character item
{input column}

Items — PRODUCT A_STORE | B_STORE C_STORE TOTAL
1 7Y 1240, 1890. 1048. 4178.
Fows— 1 2LV IDED 380, 1350. 870, 3209.
3| AUDID 1428, 864 . 1250. 3542.
4| QUEN 1358, 157@. 1802. 3930.
Tos» T| TOTAL S886, 5674, 4170, 14858.
Average—A | AUERAGE 1251.5 1418.5 1042.5 3712.5

Descriptions of Each Function

l—— Equation

»pRODUCT": A_STORE:B_STORE:C_STORE: TOTAL=A_STORE+8_STORE+C_STORE

L ] ] f

| ' . ’ Formula

Numeric item {input column) §
Numeric item
{output column)

T

l—These numbers and letters appear only on the display.

® When the formula, table, and fhe data contained in the table are shown toge-
ther, they wiil be called, collec!;ively, table data.

Note:

If the optional RAM card is not used, a table of about 10 columns by 7
rows, or a telephone list for 80 persons can be created (see page 319). Use
the optional RAM card if you plan to create a larger table or telephone list,
or several tables. |f you create a table or telephone list without the RAM
card and then install the RAM card, the table or telephone list data will be
cleared. Therefore, install the RAM card before creating the table or
telephone list. Or, see page 346 and save the table or telephone list on tape,
install the RAM card, and then load the table or telephone list from the tape.
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Descriptions of Each Function

= Tables and Graphs =
To create a graph, we first create a table and then use its data.
Let’s look at the fotlowing example.

Example: Graphs in which the columns and rows are reversed.
{Compare this with the table and graph on the next page.)

{ 1. Sales at each store for various stores )

PRODUCT TV UIDED AUDIC
0_STORE 1240@. 989. 1428.
B_STORE 18390. 1358. B864.
C.STORE 1848. 8/09. 1230.
TOTAL 4178. 3280. 3542.
2090.
15006.
| -
— -r’._
10e0. T
(] o
& o
SBQ- — 2 .54 g
@. "
L L w
o 974 a4
Q O o
— — —
° 8 E
a m (&)
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Descriptions ot Each Functian

{ 2. Sales at each product for various products }

iﬁonucr A_STORE | B_STORE | C_STORE | TOTAL

] 1249, 1899 1948, 4178.
UIDED 989. 1350, 870. 3200.
AuUDI0 1428. 864, 1258, 3542.

Note: The columns and rows In graph 1 are reversed in this graph.

20e9.

1500. [
- _ ‘-rH’- -
M i

10e0. | " -
S ! [ Ll
o a7 o
o o o
b= = =
see. | :3 3 %
) . <

a.

o
UIDED
auUD10

The PC-2800 creates a graph from the column data in the table. Decide on the kind
of graph you want to have before creating the table,
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Daescriptions of Each Funetion

[1] Writing a Formula

Note the following when writing a formula.

(1) Write the item expressing the result of the equation (item for the output col-
umn) on the right side of the equal sign (=).

Example: AMOUNT = UNIT PRICE * QUANTITY

Output column Input column Input column

® |f only the equation is written (without the item names) as shown above, the
output column is positioned to the right of the input columns so that the
result can be obtained after you input the data.

Example: AMOUNT = UNIT PRICE * QUANTITY

UNIT PRICE | QUANTITY | AMOUNT

{2) If the item is to contain characters {character item), enclose the item name in
double quotation marks (** ).
(3} If the item is to contain numeric values {numeric item), be sure the first

character of the item name is a letter.

The formula will be considered illegal if the first character is a symbol {e.g. #, &,
%, etc.) or number.

The following cannot be used as item names,

® Names which contain function commands
{Names such as SIN, COS, TAN, INT, PI, etc., cannot be used. However,
names such as ‘sin” {lower case letters} can be used for an item name.)

Example: COST=.....

“COS” will be taken to mean the trigonometric function cosine. Use lower case latters
such as “‘Cost”.
® Calculation commands or symbols which determine the order of a calculation
such as +, —, x, /,*,(,}, etc.
(4) Separate the item names and equations with a colon {:}.
(5) An equation must be one of the following types.

(a) Including character terms only.
(b) Including numeric terms only.

(c) Including one character term and numeric terms.

(7) Up to 20 items can be created. |f the number of items exceeds 20 when the
formula is being converted to the table, the following message appears:
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Duwscriptions of Each Function

%% TABLE PROCESSING %X

*% TOO MANY COLUMNS %

Afterwards, the program again requests the input formula Reduce the number
of items to 20 or |ess.

(8} Up to 16 characters can be used as an item name in a table.
If you used more than 16 characters for an item name in the formula, only the
first 16 characters are used in the table after the formula is converted

{9) Up to 78-characters can be'used {input) in the formula.

Yy

[3}] Table Generation

Table generation in the business program starts once the formula is input. To enter
the formula, press [DEE .
{If a tabie is not store_d when you enter the business program, table generation
immediately starts. See page 308.)
Press B ) _I

)

*% ENTER FORMULA xx

and obtain the display on the right.
Let's use the following example in‘our explanation.

(Example),

STORE NAME | STAFF | RESULT| QUOTA | ATTAINMENT
A_STORE 32 457 | as00 |

_B.STORE | .18 | 2870 *| 2500

TC_STORE | 27 | 4860 3800
D_STORE 34 4682 4750

‘| E_store | 40 | se10 | se00 |

TOTAL
AVERAGE

(Formula) “STORE NAME"": STAFF: ATTAINMENT = RESULT/
. QUOTA * 100

(1) First, enter the formula. —
“Store Name”: Staff: ATTA]N- %% ENTER FORMULA *x

MENT = RESULT/QUOTA ¥ 100°
| - a6



Dewcriptions of Each Function

{2) Check to see that there are no mistakes in the formula.
If there is a mistake, correct itusingthe () , O, =, &1, , and

keys.

The formula can also be corrected in the CHECK FORMULA mode,

(3) Press the key. The formula
will be converted to table form,

{4) Now enter the data.
A_STORE

32
4752
4500

%% TABLE PROCESSING %X

:STORE NAME :STAFF :R
1)

t_ Index {indicates the character itern)

[ ) A_STORE

: STORE NAME : STAFF :R
1) : :

— Key. input position
Your key inputs are displayed here. By pressing
the “key, the kay inputs are entered into
the item indicated by the index.
{indicates a numeric item}

: STORE NAME :STAFF :R
1 : A_STORE M
LIm:le)(

t ATTAINMENT ¢
10956 :

: QUOTA
1: 4500, x

Llndex

{indicates an ocutput item)

®.Once you input the required data, the calculation is executed and the results

are placed in the output column.

{5) Press the key. Now you can

create the second line.

:STORE NAME :STAFF . 'R
1 : A_STORE : 32, .

2)

o |f there are several output columns, use the [=} key to move the index to
the last column (extreme right} and press the key.

(6) Enter the rest of the data.

5600

: QUOTA : ATTAINMENT
4: 475@. : 08.568421@5
5: 5600. : 100.1785714

Note: Each time you input or change data, the PC-2500 performs recalcula-
tions and adjusts the display position. As a result, these calculations take
time. After you press the key, check 1o see that the data has
actually been input and that the index is displayed at the next column.

Then enter the next data,
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Dascriptiona of Esch. Funetion

check the data by using the eck to see that you have made no mistakes. You can
If you notice a mistake, moye th' L ’CD »and (3] keys to.move the index.

correct data, and press the (Ewrm) ey, ront of the incorrect data gpter the
Example: Correct the staff of store C

from 29 to 27. : STORE NAME : STAFF 'R
:B_STORE : .
Usg the EEI 2, m ' 3 :c_s-ro:E ) 123 :
and T3] keys to move the 4 : D_STORE r .
index to item *Stafj for
"Store C.n Move the index here.
: STORE NAME : STAFF :R
: 2 :B_STORE : 18. :
27 3 : C_STORE ) 29. :
y27_
: STAFF : RESULT :Q
‘ 2: 18. : 2870. :
3: 27.) 4569, :
4 : f&t. : 4682. :
'2-9 Has_ bee; r;\;rl;:;er; to 27.

Be sure that the input numeric data does not exceed 23 digits (including the
decimal point, sign, and E indicating the exponent part).

The: data in the column in which the index is located is displayed when the [
key is pressed, ' v -

[4] Deleting or Adding a Row

There may be instances when you want to delete or add a row after creating a table,
Use the methods below.

(1) Deieting a Row _
Example: Delete store C {the third row) from the table we created above.

: STORE NAME :STAFF :R
BET [
- 1 JA_STORE : 32,
2 :B_STORE : 18. :
3 :C_STORE : 27. :
'~ :STORE NAME :STAFF :R
o 2 : B_STORE ; 18. :
3 JC_STORE - 27.
4 : D_STORE : 34,
Mowe the index to the row to be deleted.
+ . STORE NAME :STAFF - R
The row for store C is cleared. 2 : B_STORE : 18. :
3 }D_STORE : 3.
4 : E_STORE : 44. :
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Deacriptions of Each Function

{2) Adding a Row
Example: Add a row before store D (the third row).

cH : STORE NAME : STAFF .
{Specifies data write} 1) A_STORE : 32, :
2 : B_STORE 18. :
3 : D_STORE 34,
& 3 : STORE NAME : STAFF
{Move the index to where the line is to be 2 : B_STORE g 18. :
added. ) 3) D_STORE : 34.
‘ 4 : E_STORE
Move the index te the third row.
: STORE NAME :STAFF :
2 :B_STORE 18. :
3)
| 4 :D_STORE 34,
A blank row is created,

Input data for store C.

[5] Tabie Size

20 items {columns} maximum

Hems— | N o
N S - — ; — -
1 | | |
2 O
| NS B
3 1 I
- ——t A T
4 . B I |
50 rows 5 ] T T
maximum 1 l
6
i P ] IV R, 200 U SO
H (MW 2 T4 ’u ¥«‘._\:;‘-‘w B T TR ATSIRTRRRT
48 ) T (5_ o ) )
— 1 < -y . ?_L_ —
50 § |
— Y-t — —— ———
Totals—> T % [
I ) b o e —
Averages —>A | & |
L — [ E N [ S S SO

318




Descriptions of Esch Function

as shown in the figure, a table having a maximum size of 20 items (columns)across
and 50 rows (“Qt_'“‘c'Udlﬂg Item, total, and average rows) can be created.
For the tele?hone list, the numbers for up to 254 persons can be entered.
when creating a table or telephone list of these sizes, be sure to use the optional

RAM card, CE-201M or CE-202M, since the memory capacity of the PC-2500 by
itself is too small,

= RAM Card Usage and Table Size =

The maximum size of the table which can be converted to a graph or printed using
the PC-2500 depends on whether or not the RAM card is being used. Keep in mind
the general sizes given below when creating your table. (The sizes given are for
either a table or a telephone list.)

PC-2500 without card :

Table ' 10 items x 7 rows

Telephone Book For 80 persons

' Card used while
Type of RAM card | Card used as expansion memory removed from the
PC-2500
CE-200M Table ‘| 20 items x 27 rows | 20 items x 18 rows
(8K bytes) Telephone book | For 254 persons For 254 persons
CE-202M Table 20 items x 50 rows | 20 items x 42 rows
(16K bytes) Telephone book,| For 2564 persons For 254 persons

® The values given above vary if the vertical/horizontal ratio of your table is dif-

ferent or if you store several tables. -
® The size of the table you can create decreases if: .
~— Memory:is occupied by a B ASIC program, array variables, etc..
— Data (e.g. telephone numbgrs) was entered for the telephone list.

— Several tables are already stored.

Note: Data for 254 persons can be en
more data items there are, the
to search (see page 329}.

Data for about 50 persons is practical.

) . i ible.
Enter the data in alphabetical order if possi . .
I$ V°:1 :: d data later, insert the data at the appropriate location to maintain

the alphabetical order. (See page 318.)

tered into the telephone list. However, the
longer it will take to sort (see page 326) or
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Descriptions of Each Function

3-3) Table Selection

When printing a formula or table, creating a graph, or checking and correcting data,
you must specify a table.
Confirm or change the table you selected by the method given below.

(1) Press the (B keys. The

% TELEPHONE BOOK * PRODUCT

ti‘tles of the stored tables will be y STORE NAME
displayed. The title of the current- ‘

 ly specified table is indicated by the L‘}:‘f:i’;mme specified table}
index,

{2) To change the séécified table, move the index to the desired table by using the
(=1, &=1, OJ,and O3] keys, then press the key. _

® Once you specify (select) a table, it is retained until you create a new table,
delete the specified table, or change the specified table.
When you create a new table, it becomes the currently specified tabie

3-4) Setting the Display Format -'

{ Protedure )

e—— - {Example}
+ Select store name.

I

=

%3

ol
Specify the total and Change the display Sort Display the formula
average. format (See page 326) {See page 328}
1 (See page 321). {See page 323} . ™
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Decriptions of Each-Function

By pressing [OEB [0 | the figure

shown on-the right will be displayed. ) 1. SET TOTAL/AVERAGE ROW
. , 2. CHANGE DECIMAL FORMAT

You can select the desired function 3. SORT BY COLUMN

from this display. 4. DISPLAY FORMULA

{Description)

1. Key [1) to specity the totals and averages
2. Key [Z1 1o change the display format

3. Key (3] to sort

4. Key (4] to display the formula

[t] Specifying the Total and Average

{ Procedure )
=)
O] key
[ No total or average Specify the total row Specify the total and
(delete the total and {create the total row) average line
avarage rows) {craate the 1otal ang

average rows)

After obtainin ispl hown

g the display shC
Ve : e dE 1. NO TOTAL NOR A

%bove, press the (T key. The display >2‘ SET TOTAL VERAGE

thanges to the one shown on the right. 3. SET TOTAL AND AVERAGE

{Description)

1. Key [[1] if total and average are not needed
2. Key (£ to create the totsl row

3. Key [ to create the total and average rows
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Descriptions of Each Function

Let's add a total row and an average
row to the table titled ““Store Name.”
Press the [XJ key. The total and
average rows will be specified.

> 1. SET TOTAL/AVERAGE ROW
2. CHANGE DISPLAY FORMAT
J. SORT BY COLUMN
4, DISPLAY FORMULA

Now let's check it. Press the keys as shown below.

e 5

e + )

SELECT FILE
x TEL. * PRODUCT
} STORE NAME
T—-—lndox
: STORE NAME : STAFF :R
1T : A_STORE : 32. :
2 : B_STORE 18, :
3 : C_STORE 27. :
:STORE NAME : STAFF :R
4 : D_STORE : 3.
6 : E_STORE 44, :
T : 151. :
:STORE NAME :STAFF ‘R
5 :E_STORE 40. :
T 151. :
A 38.2:

Doing this creates‘the total {ine and the average rows.

Note: The achievement is obtained in

this example. If you specify the total and

average rows, the total and average for the achievement will alsQ be obtained.

Unfortunately, these values have

no significance.

Since the character item is blank, enter names to represent the total and average
(e.9. Total, Average). (The displayed T and A will not be printed.)

{Example}
(T Calis the tablé or index.

. STORE NAME :STAFF :R
5) E_STORE 49. .
T = 151. :
A 33.2:

: STORE NAME :STAFF 'R
5 :E_STORE 4. :
T ) 151, ¢
A 30.2:
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Descriptions of Each Function

TOTAL : STORE NAME _: STAFF IR
5 : E_STORE © 40, ¢
T ) 151. : -
) TOTAL _ .
: STORA NAME : STAFF ' R
B :E_STORE 49.
T :TOTAL 151. :
, A 30.2:

Move the index to the total row and the average row to enter their names as shown..

previous row {one row up).

—Function of + 3 and - BT + (O

When a table is displayed, pressing the (@) key moves the index to the next
row {one row down) and pressing the [(3J) key moves the index to the

Similarly, pressing the + (31 keys moves the index 3 rows down and
pressing the + (O keys'moves the index 3 rows up. You can use these
keys to call 3 rows of data to the display to check the data.

[2] Changing the Display Format

( Procedurs )

R ()

e ) .

(a1 key

i

Automatie.
{business calculation
formaet; clears the
scientific notation
format)

033
Businass calculstion Scientific calculation
use. use. o
{enables the number {exponential display
of decimal places to format) ,
be specified) {anables the number of

323

significant digits to be
specified)




Destriptions of Each Function

Change the display to the one shown
on page 321 and press the (2] key.
The display changes to the one shown

on the right.

» 1. GENERAL FORMAT
2. BUSINESS FORMAT

3. SCIENTIFIC FORMAT

{Deseription)

Press
1. The [T key to display the results like a reqular

calculator without specifying the number of digits.
2. The [Z] key to dispiay the results for business
calcuiation use (fixed number of decimal places).

3. The [3] key to display the results for scientific
calculation use (exponential display).

(1) Setting for Business Calculations
While in the above display, press the
FDECIMAL PLACES: 0—8
}

23 key.

2

T——Blinlcing cursor
The number of decimal places is
initially shown to be 2. Press the 12.30

(EnvEn] * key Yo set the display to 2
decimal places,

You can set the display from 0 to 9
decimal places by pressing the cor-
responding number key and then the

?

Two decimal places, the second decimal place is
rounded. (The number of decimal places can
be set from 0 te 9.}

key.
{ Print Example } The number of decimal places set at 2.
| STORE NAME | STAFF RESUIT QuaTAa ATTAINMENT
a._STORE 32.089 4,752.09 4589. 08 185. 60
B_STORE 18,29 2870. 20 2584, @@ 114. 86
r,_STORE 27.08 4560, 09 3800. 09 120. P06
D _STORE 34. 028 4682. 04 4750. 08 98.57
C_STORE 40. 28 S610. 829 5600. 0@ 128.18
TOTAL 151.90 | 22474.00 | 21138, 28 $339.15
AUERAGE 39. 28 4434. 88 4230. 088 197.83 |

For these values, the second decimal place is rounded. Calculations for the output
column {horizontal calculations) and for the total and average rows are based on
rounded data. Therefore, when using the PC-2500 for business caiculations, specify

the display format before inputting data.

(2) Setting for Scientific Calculations

While in the display shown on page

323, press the (3] Key. The display )?GN’HCANT FIGURES: 1-10
will change to:the one shown on the :

right. The number of significant digits Blinking cursor

is initially shown to be 6.
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Press the key to set the display
to 6 significant digits. You can set the
display from 1 to 10 significant digits
by pressing the corresponding number
key (s) and then the key.

Descriptions.of Each Function

1.23456E @5

6 significant digits {The number of significant
digits can be set from 1 to 10.)

(Print Example ) The number of significal figures set at 6.

STORE NAME | STAFF RESUIT QUOTA ATTALINMENT

Q_STORE 3.20090F 81 | 4.95208E ©3 | 4.S5P@RBE 03 | 1.05608E @2
B_STORE 1.86P20F @1 | 2.873R8F @3 2.59000E B3 | 1.14800E B2
C_STORE 2.79020F @1 | 4.56008F @3 | 3. BPPABE O3 | L, 2POEOE B2
D_STORE 3.40RA%t Bl | 4. 68200E @3 | 4. 75800F 03 3. 85684 B2
E_STORE 4. 900@0E @1 | 5.61080BE @3 | 5.6P0PPE 03 [ 1.B8A19E 82
TOTAL 1.51000E B2 | 2. 24748F B4 | 2, 1158RE B4 | 5. 3914°F B2
AVERAGE 3.02000F @1 [4.49480E @3 [ 4.23P80E 83 |L.B,82SE B2

Note: This table Is printed in a display format for ;cienﬁfic calculation for comparetive purposes.

Specifying the number of significant digits affects only the display and not the data
stored within the PC-2500. However, calculatipns for the output column
(horizontal calculations) and for the total and average rows are based on rounded
data.



Dascriptions of Each Function

[3] Sorting

{ Procedure }

BB &)

(3] key

Specify the item
1o be sorted

I

etc.)

Sort from small to Sort from large to Cancel sort
large {alphabetical small {reverse
order, ete.) alphabetical order,

Change the display to the one shown
on page 321 and press the key.
The display changes to the one shown
on the right,

Specify the item on which the sort
operation is to be based.

Move the index to the position of the
item to be sorted.

Let’s sort “’staff” from large to small
numbers.

SELECT COLUMN

> STORE STAFF RESULT
QUOTA ATTAIN
Index
Note: The sort opsration does not rearrange oniy the

Note:

326

data for the specified item. It rearranges the
rows in the table so that the data for the
specified item is in ascending order or descend-
ing order.

The data for a character item is sorted accord-
ing to its character cade (see page 221). Con-
sequently, the data may not be sorted in cor-
rect alphabetical order {e.g. as in a dictionary)
if the data consists of a mixture of upper case
and lower case letters.



=1 (Move the index)

Then press the ([2J key. This sorts

the data.

{ Print Example ) '
Sorted based on staff from large to small {total and average rows are omitted here.)

Descriptions:of Each Function

SORT BY RESULT
1. ASCENDING ORDER

oo (Y

2. DESCENDING ORDER
3. CANCEL

{Description)

Press

1. The (1] key to sort from small to large.
2. The [Z) key to sort from Jarge to smail.
3. The (3] key to cancel the sort aperation.

%% SORTING *%

STORE NAME | STAFF RESULT QuUOTA ATTALNMENT
E.STORE aa. 5618. 5684. 1e8.
D_STORE J4. 4682. 4750. 99.
A_STORE ' 32, 4752, 45088, o 186.
C_STORE 27. 4568. 38028, 1202,
B_STORE . 18, 2870. 2504Q. 115,
ToTRL L5 .. 22474, 21158@. 548.
AUERAGE 38. 4435. 42349. 188. |
This table is rearranged so that the number of staff is in order from large to;smail..  ~:-

® Many band graphs and pie charts show data in ascending order. The sort functmn

is convenient. whan pfepanng data for these, graphs or charts. .
Note:

.|II

order.

Once you| §9rt the data, tha data usually-cannot belirestored to itssoriginal
{In the above example sorting the store names in alphabetical order

restores the orrglnal order.) Thquore. swhen yoeu-input the formuia and
create a table itis convement to have an item:to list-the;serial numbers.

“PRODUCT"”: No.: A_STORE: ....
PRODUCT No. . A-STORE _ .
TV | 1. 1240,
VIDEO 2. | ~vreg0, -
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Dmeriptions of Each Function

[4] Checking the formula

{ Procedure )

= P

(2] key
{Display the formula)

(1) = > 1. SET TOTAL / AVERAGE ROW
2. CHANGE DECIMAL FORMAT
3. SORT BY COLUMN
4, DISPLAY FORMULA

(2) Press (@] key.

(3) Correct data using the , ,
%k DISPLAY FORMULA %%

M, @, = = .
Press. (EWTER) éand = KeYS. | ) .STORE NAME" : STAFF : ATTA
ress t0 end correction. INMENT = RESULT / QUOTA % 160

{4) When only columns are corrected, Fo—
the display changes asshowntothe | = o = FORMULA %

left. 2. CANCEL

Press (33 to create:a new table.
x¥ EDIT FORMULA *xxk

When the number of columns is 1. EDIT OLD DATA
changed, the display changes as |[) 2. CANCEL
shown to the left. -

Press (3 to create a new table.
When the number of columns is changed, the contents of the old table are last.

{5) The new table is created,
%Xk COMPUTING *x*
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Descriptions 6F Each Function

hisa fe_dio.q_s task to use the (1) and (13 keys to search for a specific item of data
if you have a large amount of data in each column. The PC-2500 is equipped with a
function to search for and display the data you specify. This furiction s called the
search function.

Suppose that you have the table shown below in your PC-2600. We will describe
the search function using this table. :

NAME EMPLOYEE ['Sal,ITHIS Mo, | Sal.[LAST Mo, ]
Ji. s}m th lBB., 26472, 2498.
K.Jones 118, 2118. 1857.
H.b»9wn 112. 2354, 2238.
M.white 114. 2158. 1783,
S.b!ack 117, 2873. 2468.
Q, k 19 118, 19872. 1973.
C.oackson 128, 2818. . . 1835.
T,wilson 123. 13883. 1648.
F.hoffman 124, L865. 1897,
F.areen 126. 2716, 2645.
T.wgtson 132. 1683. 1355. |
v [ W, ~g9eng + 132, ' ! AP34, f et 1248
{ Procedure } | : | L . .
Start tﬁ; BGSINE-‘JQ sohwiars and. g;alect the desired
table.
BeF) m The index (%) is disglayed.at.the first row-of the
ﬂ first column, ) o i
Specify the item Move the-indax by pressing the (=] key ta the item.
{column} {column) containing the data you want to retrieve.
@ ' Set to the search mode.

Input the data that you want to retrigve.

Input data

[exten]

(

The position of the The indml movas to the potition of the specified data
in tha table.
input data is display. in the

329



Dascriptions of Esch Function

(Example 1) Check the name and sales for the person with name code 124.

(1

(2)

(3)

{4)

= T

-Call thé table.

{Move the index to the first row of first
column.)

=

Move the index to the name code item.

Wby S

Set to the search mode.

124

Enter the data. (name code)

' NAME : EMPLOYEE :Sa
1Y), Smith 108, :
2 i K. Jonés 110. :
3 : M, Brown 112,
: NAME : EMPLOYEE :Sa
1 : J. Smith } 198, :
2 : K. Jones 110. :
SEARCH:
: NAME : EMPLOYEE : Sa
1 : J. Smith 198.
2 : K. Jones 11@. :
SEARCH: 124

The ifidex moves to the position of name code 124. That row is displayed.

Check that the name is Hoffman.

® Move the index and check the sales.

{Example 2) Check the sales for Watson.

(n

(2)
(3)

(4)

(5)

A (T

Move the index to the first row of the name item.

¥ Set to the search mode.

T. Watson

The row containing Watson {11th
line} is retrieved.

=) ... Check the sales.

: NAME :EMPLOYEE :Sa
1 : J. Smith i 108. :
2 : K. Jonse 11@. :

SEARCH: T. Watson_

: NAME : EMPLOYEE :Sa
11: F, Green 126. :
12) T. Watson 132, :
13: W. Rogers 137. :

e |f the data to be searched consists of characters, it can be abbreviated.
For example, T. W, T. Wa or T. Wat can be entered to search for T. Watson.
Note, however, that if T. W was entered in this example, T. Wilson will be re-
trieved first.

330



Descriptions of Each Function
( search Conditions )

(1) The search operation is performed only on data under the specified item.
{2) The search operation

. 10N is performed on rows below the one where the index is
during the data write mode,
When the table is retrieved after being selected (when the index is not dis-

played), the index is assumed to be at the top row being displayed. The entire
column is searched starting at the index,

{3) The S_earch Op.eration for a character item proceeds by comparing, one character
at a time, the input characters and the characters in each row.

If all the input characters match the contents in a row, that row is retrieved.

(4) If the input value and the data matches for a numeric jtem, the row containing
the data is retrieved,

{5) The search. operaftion proceeds by comparing, one row at a time, from the row
where the index is currently positioned or from the top row being displayed.

(Example}

: NAME

: J, Smith

! K, Jones

! M. Brown

: W. White

: 8. Black

: A.King

: C.Jacson

: T. Wilson

: F. Hoffman

: T. Watson N v
: W. Rogers; -: RIS o "

When "“W" is;used to search for data, W. White is retrieved when the index is at the
1st row (1st to 3rd rows) and W. Rogers is retrieved when the index is at the 4th row
{4th:and-11th:rows). . Therefore; all the.names-starting with “W* under the item can
be checked by repeating W W .. . after moving.the index
to th?_ top row, If data matching the input data is not found, the index does not
move, =

oy
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Descriptions of Each Function

3-6) Printing

{ Procedure )

Tabla selection

&
Print the table Print all Print the formula Print all
{print the titles {print the formulas
specified formula for the
table) specified table)

Press to display the figure

shown on the right. (Print selection ? 1. PRINT TABLE

) 2. PRINT DIRECTORY
display) 3. PRINT FORMULA
: 4, PRINT FORMULA'S LIST

Press the (i), (21, (33 ,or (3] key to print the table, all titles, formula, or
all formulas, respectively.

® |f the number of rows in the table {includes those for items, total, and average)
exceeds 21, the printing will be divided into 2 since the width of the paper does
not permit them to be printed all at once.
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3.7} Printing Graphs

{ Praocedure »

Tabie selection

U

o Fa N Sy

Create a bar
- graph

Press the [BEE) Mg keys to display
the figure shown on the right. From

Create a ling Creste a band
graph graph

Create a pie
graph

» 1. BAR
2. LINE

this screen (graph selection screen) you 3. BAND
can create various types of graphs. 4. PIE



Descriptions 6f Each Function

[1) Printing Graphs

Press (1]
{0.K)

Print the
graph.

{ Procedure }

Select the type
of graph.

]

Specify the item
to be on the
graph.

I

Superimpose?

|

Press (2] {NO}

Press (2]

Bar graph
Line graph
Band graph
Pie graph

Press (1]
{YES)

No stacking for
the pie graph

{Change conditions)

No hatching for the

Select N
- hatching line graph, color is
manochrome
{same as quick}
Select
scale
v nd i Does not apply to
valugs for the scm;n band graphs or pie
. graphs.

9

graph,

Print the
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Deseriptions of Each Function

Generally, you can print a graph by following the procedures shown on the pravious
page. Asan example, we will describe the procedures to print a bar graph.

(Example): Create a bar graph from the following table,

[PRODUCT A _STORE [B_STORE C_STORE TOTAL

TU 1240, 189@. 1948, 4178,
VvIDED 98@, 13509. 870, 3200.
aublo 1428, 864 . 1250, 35472.
DUEN 1358. 1578. 19072, 3939.

® Stack stores A, B, and C.

® Draw the graph in the quick mode.

® Draw scale lines.

® Maximum value (MAX) of the scale is A (auto).
Minimum value {MIN) is 500.

(1) Select the tabie. ")

2™ g ' ' 1. BAR
2. LINE
3. BAND
4. PIE

(3) OO (select the BAR graph) ANY OTHER COLUMNS?

) PRODUCT A_STORE B_STORE
C_STORE TOTAL

(4) Specify the item to be on the graph by pressing (%3 . For example, move the
index to store A and press [(¥]1 , then move the index to store B and press
G2 .=, /., =, O character items cannot be specified for graphs,
Character items are usually printed as titles. By specifying a colon (:} preceding

an item, that item can be printed as a title.

(5) ANY OTHER COLUMNS?
1. YES

2. NO

Once you specify the item, the pro-

i data Note: To stack means to show data for 2
zl’al:;: asks |:‘ you want to stack o oo the weme cra or 2 or more
n the graph.

(6) Press the (I3 key to stack data on ANY OTHER COLUMNS?
the graph. (If you do not want to PRODUCT  %A_STORE ) B_STORE
Stack data, go to step 8.) C_STORE TOTAL

X Indicates an item aiready specified

to be
graph. on the
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Dascriptions of Each Funation

{7) Repeat steps 4 through 6 and
specify the items to be stacked.

(8) After specifying the items, press the
2] key (or key} when
the figure shown on the right is
displayed.

The printing conditions will be dis-
played.

® To print with these conditions, press
the (O key { key}.

Sample Printout
printed)

S@de.

Note: If you specify the wrong item, move the index

to that item and press the key to clear
it. {The » mark will disappear.) )

ANY OTHER COLUMNS?
1. YES
2. NO

FRAME MAX=A

NO GRID MIN=A

) 1. DRAW GRAPH ‘
2. SET GRAPH FORMAT

{Conditions}

Quick: Quickly print only the outline,

No scaié: Do not print scale lines.

MAX = A: Maximum value of the scale is auto-
maticafly set.

MIN=A: Minimum value of the scale is automati-
cally set.

using the Conditions Above {only data for the totals item is

40e0. L

3008. |

2080,

10@0.

TOTAL

TV
VIDED

ARUDIO
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(9) Press the (2] key to change a
condition. The display will change
to the one shown on the right,

(10) Specify the color.
key. The program asks you if you
want the scale lines.

(11) Draw the scale lines.
2] key.

Press the

{12) Enter the maximum value of the
scale.
Enter A here (for auto).

(ExvER]

{13) Enter the minimum value of the
scale, .
Enter 500 here.
Press the key, then
500 [EnvEn) '

® The graph will be printed.

Press the ™)

Descriptions of Each Funetion

) 1. FRAME {DRAW QUICKLY)
2. HATCH (W/BLACK HATCH)
3. COLOR (W/COLOR HATCH)

Hatching Shade the area with lings,

If the (@] key is prassed, the fegend at the side of
the graph will be omitted. Then, when the (1],
(21, or 3] key is pressed.

% No legend printed %

will be disglayed.

DRAW WITH GRID?
} 1. NO GRID (SCALE ONLY)
2. SCALE AND GRID

MAX = A - |

MAX = A
MIN =A -
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Dsecriptions of Each Function

{ Print sample )
2000,
[TTT]
I
17e0. ...__1L { __________________________________
m
1400. | __.__ T + 12 I w ------
HH
T . 118
J L ¥ &
1138-.____..._T ....... Hf = ——= HH- -4+ --HH ] §= — o ————— g & S
T = - —
| @ 9 9
1 |' a [51] Q
gea. [__ Uil T —HUETIHH - - HH R Y - - - )
! | 1
S4. il H 1
o o .
Lt — z
(] o} w
> - =2 -
- 3 & o
The character size becomes This part is not'printed
smaller for words having iftha [0 ] keyis
more than B characters. pressed in step 9.

& The same graph can be printed as many times as desifed.

= The Scale =
A scale is added to bar and line graphs in the following way.

(1) The scale is automatically added and starts from the specified minimum value
and ends beyond the specified maximum value,

(2) The scale is spaced automatically and divided into 4 or 5 divisions.

(3} The maximum value (MAX) and minimum value {MIN) can be specified within
the following ranges:
@ <MAX <B.0E99
? < MIN < 8.0EQ9

The input value for each must not exceed 10 columns (including the decimal
point and the E representing the exponent part). |f a value exceeding 10
columns is input, the excess part is ignored.



Dwstriptions af Each Function
{Example} 12345.6789012
—_— S
Oniy these 10 columns are significant,

1.234567E89
S ——————

Only the first 10 columns are significant.

Note: F;e sure _that the E for the exponent part is in upper case. If a lower case
is used, it and the columns following it will be ignared. '

(4) The maximum value will be automatically set by entering A for the maximum
value (to specify auto). .

(5) The minimum value is set to 0 and the maximum value is set automatically
aocovdi__ng to the value'of the data in the fol lowing cases: :
a. When the value of the maximum value and minimum value contadict (i.e.
the minimum value is greater than the maximum value). .
b. When the specified minimum value and maximum value are negative.
c. When A (for auto) has been set for the maximum value and the specified
minimum value is greater than the !argest value of data.

{(6) When the maximum value has been set to A and the data values are all Os, the
maximum value is assumed to have been set to 1, which is determined as the
maximum value of the scale,

(7) |f a data value is outside the range, the specified maximum value and minimum
value of the scale, it is printed in the following way:

(8) Negative data can be printed as bar graphs or line graphs.

{ Print sample )

indicates that the data is When data contains positive When data contains negative
greater than 1700. and negstive value, value only,
1am. 1520 Q.

T

-200.
isaa,}

g
LA
T T

ma.r | e,

—4808.
-ges,
-3e8,

-sae. |
a -699. |
-1208,

0.l =07 |0

1t90.|

¥ ¥ T ]

|
D 8.STOKE

989.

=
-

VvI1DED
auD1o ]

Indicates that the data is
less than 200.
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Dexcriptions of Each Function

Note: If one of the following is displayed when g are pressed, is mode
before it was pressed may be restored.
**k MEMORY OVERFLOW X
xx INVALID DATA *x

These indicate that there is insufficient memory to create a graph.

{2] Features of the Differant Graphs
{1) Bar Graph
The bar graph is suited for showing the quantity of each item and is convenient if

used to compare the quantity or change in quantity of 2 or more items.
The bar graph can be easily used by the sales, personnel, or management division to

graph the sales of each sales office.
Example: Grqph showing the staff divided by sex and age

AGE MALE FEMALE TOTAL
—-28 2. 12. 19.
28-29 27. 3a. 57.
3p-39 38. 19. 57.
49—49 24. 13. 37.
58-539 20, 2, 27.
50— 12. 2. 14,
TOTAL 128. 83. 211.

"AGE": TOTAL=MALE+FEMALE
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Descriptions of Each Function

48, —
1K
30. |- -
-‘ W
" g
T
1e. s L
= w
©. HH [T
= o o oM (0)]
S S S S
[\N] (WY AN ] (A (W)
~N [\a < ig} o
{Print Conditions)
® Stack (male, female)
¢ Hatching
® No scale lines
e MAX=A
® MIN=9@
= Functions =
Hatching designation: Quick, monachrome, color
Hatching color: Blue, green, red {for celor hatching)
Stack: Maximum of 20 items (19 items if the first item is a

Data range:

character itemn)
1E-98 < | data | £ 1E98 or data=Q

M




Duscriptions of Each Function

(2} Line Graph

The line graph is suited for showing changes or trends in time.

Use of the line graph is effective in the production, management, or sales division to
show the changes in production or sales as trends.

Example: Comparative sales of 4 companies

YEAQR a B C ]

1822 398. 8. 28. 1185.
1978 184, 722, 63. 1109.
19239 115, BS, 5. 190.
13980 96. 98. 1. §0.
1981 192. 110. 30, 83.
1382 123. 115. li@. 78.
1383 148. 135. 150. 182.

"YEAR":A3B:C:D

{ Print sample )
1649. T 3 T 7 T i T
' I 1 ' ' 1
t ; I ' ( ( J
1 ' 1 t ! ( A
1 ) 1 1 ! ' 1
1 ) 1 ! ! 1
t ) ) ) ( ) Yoa
00 1 S S S S d- =
] ] 1 ] ]
1 1 1 !
1 1 1 S i
1 1 “? 1
1 ] Je-" b
1 1 L |
1 ) 1
120. | JRNE JN SR ==
|,’ ) 7
t 7 1
‘ A
AR
! ( { g o0 0 0O
70. L [ S [ B
! 1 '
; ' (
! ' 1 1
' 1 t ) :
) t \ :
) r 1 . 1
49. ! | | f I
N a o ] -t N m
™N N (4N (45} 8 0] a0 0
o m (o)} 23} o m (]
«d - — -l -t L —

{Print Conditions)

® Stack the sales of 4 companies
® Plot in black

® Draw scale lines

e MAX=A

e MIN =49
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= Functions =

Line designation:
Line color:
Type of lines:

Stack:

Data range:

{3) Band Graph

The band graph shows the relative composition. Since it's easy to see percentages in
band form, changes in the relative composition can be shown by 2 or more band

graphs,

The band graph can also be used to compare the compositions between different

things,

(Example): Sales {in units) for-each company.

Deécriptions of Each Functioh

Black (quick, monochrome), color
Blue, green, red, black (when color is specified)

...........
LT

- e - .

Maximum of 20 items (19 items if the first item is a character

item)

1E--98 < data < 1E98 or data = @

Co.

Y 8@ Y’ 81 Y 82 Y 83

a 31400, 45232, 48651. 48125,
B 19625, 27349, 31557, 32083.
C 11775, 11571, 21038. 39473,
) 94280, 19549, 11834. 14437,
E 3925, 6311. | 11830, 24962.
F 2355. 4208, 6574. 11229,




Descriptions of Each Function

{ Print Sample } { Print Sample )

o 29 4 6P 80 185? ) 1 1 1 ! ]

v 80 Yoo

-
~

v' el g a 48.8%

) ’ 2 i B 25,07
Y*'82
C 15.0%
! A il 012,07
Y83 =
] E S5.08%
F 3.0
{Print Condition) {Print Condition)
e Stack 4 items ® No stacking
® Quick ’ ® Black hatching pattern for shading.
= Functions =
Hatching designation: Quick, monochrome, color
Hatching color: Blue, green, red, black (for color hatching)
Type of hatching:
Stack: Maximum of 20 items {19 items if the first item is 2
character item)
Data range: 1E-98 < data < 1E98 or data=0
(except when all data is )
® Data total of each item > 3.6E—-98
Percentage: Printed after the legends when printed individually {no

stacking}.
® The legends are not printed if the (@) key is pressed

when specifying the hatching. The percentages are
also not printed,
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Descriptions:of Each Function
(4) Pie Graph

The pie graph (or pie chart) shows the individual components of a whole where the
circle represents the whole, |y's €asy to see the percentages by comparing the area

of the sectors. The compact form of the pie graph effectively presents percentages
in a report such as for advertising, '

PRODUCT N A .

AIR_CONDIT10NE 2 LES-QMgggT
CASSETTE_RECORDE 265.
STERED 580.
WASHING _MACHTNE 178,
TU i 1898,
COMPUTER 420,
UIDED 480,
REFRIGERATOR 567

(FORMULA) “PRODUCT":'SALES_AMOUNT

(Print Sample) . { Print Sample ) . L
Data sorted in order of sector area.
SALES_AMDUNT SOLES_AMOUNT

EY=N

} ]
— p Ay Fi
P va r— ﬁ’
\\ 7 \\ ‘-.;\_i‘/ “\_‘ l" aY ﬁl
& = 55222555535 =4
AIR_CONDITIONER  15.3% % TV 23.3%
CASSETTE_RECORDE  5.6% == rerricerator 20.5%
STEREQ 12.3% — ARIR_CONDITIONER  15,3%
% WASHING_MACHINE  3.8% ;% STERED 12
: T 23.3% VIDED 18.2%
J
B 10. 2% % CASSETTE.RECORDE  S. 6%
VIDEO . 2%
EFR1GERATOR 29.5% D WASHING_MACHINE  3.8%
R




Dascriptiorns of Each Function

= Functions =
Hatching designation:
Hatching color:
Types of hatching:

Stacking:
Data range:

Percentage:

Quick, monochrome, color

Blue, green, red, black {for color hatching)

HEeE 8 ]

None

1E—-98 < data < 1E98 or data =@
® Data total of each item > 3.6E—98

Printed after the legends

® The legends are not printed if the (0 key is pressed
when specifying the hatching. The percentages are

also not printed.

3-8) Transferring a Table

The formula or table you created can be recorded {saved) on and later loaded from

cassette tape.

Further, the formula or table can be sent or received through the serial 1/0 interface.

{ Procedure )

7N

Using tape
recorder

See the section

Using seriat on serial 1/Q
1{O interface interface under

BASIC {page

VAN AN

Load Verify Send tabia Receive table
(page 348} {page 349) data data
{page 350) {page 351}
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Desoriptions.of Each Function
[1] Recording on Tape
A table OIi’fgrzr:lh can be: drawn after loading the table data from tape whenever
necessary It you record it beforehangd on tape. If you record it on tape, it's also
easy to change any part of the data
e Connect.the tape recorder.
(see page B3). When doing
e Set the remote switch to
prepare for recording. Fo

and advance the tape to the desired recording position
this, set the remots: switchto OFF, . @ .

ON, and press the record buttor on the tape recorder to
llow the procedures below.

(1) (=] ) 1. CASSETTE TAPE

' ’ 2. SERIAL INTERFACE

) 1. SAVE
2. LOAD o Lo
3. VERIFY B s

Prass

1. The (1] kay to save on tape
2. The [Z] key to load from tape
3. The (3] key to verify

(2 O (or )

(3) Press the (3D key to save on tape.

*% SAVE xx
TITLE: % TEL. % _

Note: The title of the last tabla specified for table

creation, graph creation, or table selection is
displayad,

(4) If you want to save the table having
the displayed title, press the ‘ *% SAVING *%
key. The save operation begins.

{5} If you want to save a different
table, press the key to ¢lear
the title. Enter the title of the
table you want to save.

{Example) “PRODUCT"

%k SAVE k%
TITLE: PRODUCT _

() Press the [ExTen] kev The save ' T SAVING Tr ]
operation begins. |
Note: |f the table for the title you
input does not exist, the —
séreen shown’ on the right l ** FILE NOT-FQUNQ ** | 1

will be displayed. The screen
" then “‘retumns to the one
shown in step 3 above.
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Descriptions of Each Function

o When the save operation ends, the screen returns to the one shown in step 2,
e After the save operation, verify the table. {See page 349.)

. Jot the value of the tape counter when you begin saving so that you can easily
find the start of the saved table data.

[2] Loading from Tape
Load the table data from the tape into the PC-2500.

® Advance the tape to the beginning of the saved table data. Turn the remote
switch on and press the play button on the tape recorder to set it to the playback
mode.

e Set the volume of the tape recorder to its maximum setting. (For tape recorders
with a tone control, set the tone to its highest setting.)

{1) =] ) 1. CASSETTE TAPE
2. SERIAL INTERFACE

(2) OO ) 1. SAVE
2. LOAD
3. VERIFY

{(3) @ %% LOAD %X
TITLE:

{(4) Enter the title of table data to be

loaded.
{Example} PRODUCT %% LOAD %%
TITLE: PRODUCT
(5) (Starts the load operation) %% LOADING %%
o The screen shown on the right will be displayed
when the titls of the table to ba loaded s *% LOADING %k
found. If a different title is found .
Skip: LOAD: PRODUCT

is displayad and the table is ignored.

e |f you press.the [Exten] key without entering the title in step 4, the tape starts
to play and the table data of the first title found wilt be loaded.

¢ You cannot load two tables having the same name. If the specified title is the
same as the title of a table already in the PC-2500,

% SAME FILE EXISTS xx
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Duacriptions of Each Funetion

will _l;:jdlsplayed and the screen returns to step 3. Even if the title was not
specified (only the (Ekren) key was pressed), the same message appears when the

title of .the table data to be loaded from tape is the same as the title of a table
already in the PC-2500,

[3] Verifying

The verify opere.:tion tompares the contents of the tape with the contents of the

PC-2500 to confirm that the table was saved properly. |

¢ Rewind the ta.pg L_m'til the starting position of where the table was saved. Turn
the remote switch to ON and press the play button on the tape recorder to set it
to the playback mode.

® Set the volume of the tape recorder to its maximum setting. {For tape recorders
with the tone control, set the tone to its highest setting.)

(1) =) ' ) 1. CASSETTE TAPE
- 2. SERIAL INTERFACE
{(2) ' 1)1, SAVE
2. LOAD

3. VERIFY

(3) 30 (Select the verify operation)

Check whether the title is the one ** VERIFY %%
for the table to be verified. If itis | TITLE: PRODUCT _
not, clear it with; the. key and
enter the correct title.

(4) {Start the verify operation} | *X VERIFYING *x .

wWhen the title of the table to be verified is
found, it is displdyed as shown on the right
If & different titte is found,
by Skip: -

is displayed and the tabe is ignored.
When the verify operation ends,
#% END OF VERIFY %x
will be'displayed and the screen returns "{o tﬁ's‘ one shown in step 1 above,
If the ‘data within 'the PC-2500 and the data saved on tape is found to be different
during the verify operation, -
%% VERIFY ERROR **

Will be displayed and the verify operation stops.
If the same verify error continues to recur after several attempts, save the table

again,



Desctiptions of Each Function

o [f the specified title is not found, the PC-2500 continues to search for it even
after the end of the tape is reached. Press the key to stop. This also applies
when loading table data.

[4] Transferring Tabie Data Through the Serial 1/0 Interface
Table data is transferred by using the serial |/O interface.

{1) Sending Table Data

(1) () )} 1. CASSETTE TAPE
2. SERIAL INTERFACE

{2) (2] (Selects the serial 1/0 interface) | ) 1. SEND
2. RECEIVE

Press the (1) key to send.
Press the (2 ] key to receive.

(3} (3O (Select send)

*% SEND **
TITLE: AGE_

(4) Check the title. If you want to
send a different table, press the
key and enter the correct
title. '

{5)

Starts the send operation,

%% SENDING *x

e |If the connected. equipment is not ready to receive data {e.g. power not turned
on), no data is being sent even though

*% SENDING xxk
is displayed.

Press the key and stop operation. Prepare the connected equipment and send
again.

in order to transfer {send or receive) table data using the serial }/O interface, a
connection device is required between the PC-2500 and the connected equipment.
Further you must set the 1/0 condmons with BASIC’s OPEN command (see page
202).

For information on the serial 1/0 interface, see page 233.
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Dwscriptions of Each Function

(2) Receiving Table Data

1 = ) 1. CASSETTE TAPE

2. SERIAL INTERFACE
(2) 23 > 1. SEND

2. RECEIVE

{3) [ | (Select the receive operation) %% RECEIVE %%

TITLE: %

(4) Enter the title of the table to be
received.

If you do not specify any title, the
first table data is loaded.

(5} [EwTeR]

TR LT T %% RECEIVING %X
Starts the receive operatlon

® |f the connected equipmen_t is not ready, table data cannot be received and -
#+« RECEIVE ERROR »+

will be displayed. The receive operation will stop.
(Pressing the or [emter] key returns the screen to the one shown in step 3 )
Prepare the connected equipment and start the receive operation again,
Note: When ‘
%% RECEIVE ERROR *x

is displayed,-be sure'to clear the error with the CLS key before changing
to another function. The print function may become inoperative if you
press BB and a business program key without clearing the error.

3-9) Special Functions

The fallowing describes the rnethods for clearing a stored table, viewing the memory
Capacity and setting the use of the RAM card.

P ‘ gom th - - : .
eSS, (G - : The W“‘-‘ on e .y 1. BISPLAY FREE AREA
right will be displayed. 2. DELETE FILE "

3. DELETE ALL FILES
4. USE RAM CARD

M



Descripptions of Esch Function

[1] Checking the Memory Capacity
(1) Press the (3 key to display the | BUSINESS SOFTWARE

memaory capacity. : 574.
BASIC : 0.
FREE AREA : 2628.

The business program uses 574 bytes of memory.
BASIC does not use any memory.

The remaining capacity is 2528 bytes.

Note: The valuas change when the RAM card is used.

Memory usage is described on pages 172 and 354.

[2) Delsting a Tabie

(1) (o ) 1. DISPLAY FREE AREA
2. DELETE FILE

3. DELETE ALL FILES
4. USE RAM CARD

%% DELETE FILE **

(2) 2
TITLE: * TEL. ¥ _

(3) Press the key to delete the
table having the title displayed on
the screen. To delete & different
table, press the key and enter
the titie of the table to be deleted.

(Example) Commodity - %% DELETE FILE %%
: TITLE: Commodity_

(Deletes the table) ) % TEL. % PRODUCT

Note: |f the table for the entered title does not exist
' %% FILE NOT FOUND *x

is displayed and the screen returns to the one shown in step 2.

® |f * Telephone List % was specified, only its data will be deleted and the
title remains..
After the data has been deleted, data for % Telephone List x can be
loaded from tape.
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Osacriptions of Each Function

[3]1 This function deletes all the table created using the business program.
(1 = )

1. DISPLAY FREE AREA
2. DELETE FILE

3. DELETE ALL FILES
4. USE RAM CARD

(2) (31 1. DELETE
) 2. CANCEL

(3} Press the (3] key to delete.
Press the (2] key to cancsl and return to the screen shown in step (1.

Note: The title » Telephone List * will not be deleted. {lIts data will be deleted.)

{f you delete all the tabies and then enter BASIC, the program/data area that can be
used by BASIC is at its maximum.

{4) Setting the RAM Card Functions
The RAM card has the following uses:

(a) To expand the memory capacity of the PC- 2500 (Used as an expansion
memory) Co
(b} To store table data as a data card. The RAM card can be substltuted with

another card. -y

This function is used to specify one of the above uses,

(1) &8 - b

DISPLAY FREE AREA
. DELETE FILE

DELETE ALL FILES

. 4; USE  RAM.CARD -

PN =

(2) @ "|y1. FOR EXPANSION
. 2. FOR FILE CARD

(3). Press the (0 key to use the card asan expanslon memory for the PC-2500.
Press the (20 key to use the card as a data card. -
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Descriptions of Esch Function

PC-2500
memory

RAM card

With the
RAM card i

-

’/J///zi & S

x S Lo AL

Use as an expansion memory. Use gs a deta card: Table data is
Table data is not retained when retained within the RAM card
the RAM card is removed. even if it is removed. The RAM

card stores the table data.

If the table data or BASIC program is too large and does not fit within the RAM
card {when used as a data card),
** RAM CARD ERROR *x
will be displayed,
#® This function corresponds to the MEM "B or MEM “‘C’* commands in BASIC.
See page 172.

Note:

Even though there is memory remaining,
¥¥ MEMORY OVERFLOW X%

may be displayed when you are checking the data, printing a table, or
creating a graph from table data loaded from the tape recorder, or when you
are creating a table. Various calculations and comparisons are performed
within the PC-2500 to allow you to create a table or graph. The PC-2500
requires temporary memory area to store characters and numeric values.
(This memory is called the working area.)

After this area is allocated, the above message appears when there is not
enough memory space. You must clear some of the memory by deleting a
table, or saving tabie data on tape and then deleting it.

If you are using both BASIC and the business program, you can also delete
the BASIC program and its variables to clear more space,
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4. ERROR AND WARNING MESSAGES

Error and Warning Messeges

Many messages are displayed during use of the business program. This section deals
with error and warning messages that are displayed when there is an error in the
formula or data.

{1}

(2]

(3)

(4)

*% SELECT FILE %%

¥k FORMULA ERROR *x

¥% INPUT ERROR

*¥ CALCULATION ERROR *X

385

Table has not been specified. ]
@ After this message, the telephone list
will be automatically specified.

{1} There is an error in the formuia during
its input.

# The display to input the formula appears
again. . .
Correct the formula. .

{2) There i$ an ertor in the equation for
the formula and tabis calculation cannot
be performed,

Example: a= b+c} 2

t

uln

Missing

@ Cjear the table {using special function 2}.
Enter the correct formula and creste a
new table.

This error occurs in the following cases:

o Attempt was made to enter characters
into a numeric item.

oWhen the data is entered in equation
form and the egquation cannot be cal-
culated.

Exampie: 5/@ is input.

o Data greater than or equal to 1 x 10*%°
was input, Or inappropriate data was
input.

Enter, appropriate data.

This error occurs in the following cases

during table creation or data write:

o The result of the aquation in the formula
is greater than or equal 1o 1 x 100 %%

o lllogical calcuiation such as division by

9.

Example: Far a = b/c, whan © was input
tor ¢ aor any illogical calcula
tion or calculation resulting in
a velue beyand the calculable
range.

FRNHK

is entered for the item which
is to store the result of the
squation.
o If there is an error in the data, anter the
correct data.
& {f there is an error in the formula, delete
the table, enter the correct farmula,
and creats a new table.



Error snd Warning Messsges

(5) | %k TOO MANY COLUMNS Xx

(6) ‘

%% INVALID DATA *Xx

7) i

*% SAME TITLE EXISTS *xk

w |

*% FILE NOT FOUND %

o |

*% LOAD ERROR %%

{10}

¥k VERIFY ERROR *x%
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This message is displayed if there are too

many items in the table when the formuls

is converted to table form.

s Change the formula so that there are 20
or legs items,

This error occurs in the following cétes

during creation of a band graph or pie

graph:

o Negative velue exists in the data.

o Data values are all @.

Band graph or pie graph cannot be

created. Change the data.

aNo item is specified for the graph (all
specified items cleared).

® Specify the items to be graphed.

This message is displayed when an attempt
is made to create a new tabie using a title
for a table already in the PC-2500 or when
a table having the same title is loaded from
tape.
e During input of the formula change the
first item.
Or delate the table in the PC-2500.

This is displayed in the following cases:

o The table having the specified title does
.not exist in the PC-2500 when perform-
ing the save, varify, or send operation.

©The table having the specified titte does
not exist when deleting a table using
special function 2,

Check the title in the PC-2500 and anter

the correct title. This error occurs when

the table data saved on tape cannot be
loaded properly.

Clear the error with the key and

start the load operation agsin from the

beginning,

If the error continues to recur:

1. The tape recorder head may be dirty.

2. Part of the table data saved on tape
may have been erased.

3. Part of the tape is scratched, dirty, or
wrinkled so that it cannot be loaded.

4. There may be large variations in tape
speed.

Check by cleaning the head or using

another tape.

This error occurs when the table data
saved on tape does not match the data in
the PC-2500 during the verify operation.
Clear the aerror with the key and
verify again,

If the error continues to recur, save the
table again and verify again.

As described for load error above, the
cause of the error may lie in the tape
recorder or tape.



[ r %% RECEIVE ERROR %*

(12} ‘

*% BREAK >

{13)

¥k MEMORY OVERFLOW %x

(14)

*% RAM CARD ERROR *x

(15}

*% ILLEGAL COLUMN %X

(16)

* DRAW WITHOUT LEGEND *

117) |

*% LOW BATTERY %X

{18) |

*%x TOO MANY DATA *x*
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Error and Waming Messsges

cannot be

This error occurs when the table
sarial WO

received properly through the
interface. _
Clear the error with the key and

receive again.

This messege is displayed when the

key is used to stop the save, loed, verify,

send, or raceive operation during the

transfer of a table.

oThe display befare execution of the
operation is immediately restored, _

o This message is also disptay when @:u:l is
pressed during printing tables or creating

graphs.

This message is displayed when there is

insufficient memory within the PC-2500

and

o The business program cannot be started

oWorking area for graph creation, table
creation, atc. carinot be alfocated

oA new line for data input cannot be
created.

o A new table cannot be created, etc.

e Use special function 2 and defete the
unnecessary table {or save them on tape
and then delete},

Or, delete the variables used in BASIC.

This message is displayed when the PGC-
2500 cannot be set for use with the RAM
card removed {during function setting for
the RAM card).

(A capacity larger than that of the RAM
card is being used. Use special function 2
and delete the unnecessary tables {or save
them on tape and then delete). Or, delete
the variables used in BASIC,

This arror occurs when an attempt is made
to graph a charactar item.

This message is displayed when tha key
{ 9] key when specifying hatching) is
pressed to specify that the graph is 10 be
printed without legends.  Usually, the
graph is printed with iegends.

This mestege is displayed if the voltage of
the battery is low when the printer is
operated.

If this message appears, immediat
charge the bartery. ol

This message displayed when the number
of data iterns for s column exceeds 50,



Action to be Takan for Incorrect Operation

5. ACTION TO

BE TAKEN FOR

INCORRECT OPERATION

The following describes the actions to

be taken in the event you make a mistake

when pressing the keys while using the business program.

Situation

Action

{1) Messages such as
*¥ Incorrect Formula *x
*x Incorrect Input *x
*% Impossible Calculation *x%
are displayed.

See the section “"Error and Warning
Messages."”

(2) ® You inadvertently converted
the formula into a table by
pressing the key while
in the middle of inputting the
formula.

® You want to change the for-
mula after having converted it
to a table.

Once a formula has been converted to a
table, it cannot be changed. Use
special function 2. and delete the table.
Re-input the formula and create the
table,

{3} Data in the table is incorrect,

Call the table by pressing 1) .
Move the index to the line containing
the incorrect data and enter the correct
data.

{4) You specified the wrong item and
pressed a character or number key
when entering data into the table.

If you have not pressed the key,
press the key to clear the data
input mode, Move the index to the
correct line and re-enter the data.

(B) You specified the wrong table and
are.in the mode to write data,
specify the table format, or create
and print a graph.

Press (8) 1o obtain the table
selection screen and select the table.
Re-enter the data write mode, etc.

(6) After the key, you pressed
the wrong key instead of a key for
the business program,

Press the key and then the busi-
ness program key when the printer
stops writing the table or graph. The
pen moves to the left margin,
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Action to be Taken for Incorrect Oparstion

Situation Action

Recovery is impossible. Either re-input

14} You executed the deletion of all
(1) You exeou | the formula or load the table from

tables by mistake.
tape.

{15) You want to go on to the next | Press the key and then the busi-

operation after checking the | ness program key.
remaining memory. Or press + .
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MODEL PC.2500 AND PERIPHERALS
LIMITED WARRANTY
Sharp Electronics Corporation warrants asch of these products to the original purchases 1o
be free from defactive materials and workmanship. Under this warranty the product will
be repaired or replaced, at our option, without chargs for parts or labor, with the excep-
tion of supplies, such az batteries, ribbons, inked rollers, etc., when returned to a SHARP
FACTORY SERVICE CENTER listed in the instruction booklet supplisd with your product.

This warranty does not apply to cassette tapes, software programs or appaarance items nor
to any product whose exterior has baen damaged or defaced, nor to any product subjected
1o misuse, abnorma! service or handling, nor to any product altered or repaired by other
than a SHARP FACTORY SERVICE CENTER. This warranty doss not apply to any
product purchased outside the United States, its territories or possessions.

The period of the warranty shall be ninety {90) dsys on parts and Jabor from the date of
the original purchase.

This warranty entitles the original purchaser to have the warrantied parts and labor rendered
at no cost for the period of the warranty described above when the unit is carried or shipped
prepaid 10 a SHARP FACTORY SERVICE CENTER together with proof of purchase.

THIS SHALL BE THE EXCLUSIVE WRITTEN WARRANTY OF THE ORIGINAL
PURCHASER AND NEITHER THIS WARRANTY NOR ANY OTHER WARRANTY,
EXPRESSED OR IMPLIED SHALL EXTEND BEYOND THE PERIOD OF TIME
LISTED ABOVE. IN NO EVENT SHALL SHARP BE LIABLE FQR CONSEQUENTIAL
ECONOMIC DAMAGE OR CONSEQUENTIAL DAMAGE TO PROPERTY. SOME
STATES DO NOT ALLOW A LIMITATION ON HOW LONG AN IMPLIED WAR.
RANTY LASTS OR A% t£XCLUSION OF CONSEQUENTIAL DAMAGE, SO THE
ABOVE LIMITATION ..~3 FXCLUSION MAY NOT APPLY TO YOU. IN AD-
DITION. THIS WARRA::TY Givii§S SPECIFIC LEGAL RIGHTS AND YOU MAY
HAVE OTHER RIGHTS WHICH v ARY FROM STATE TO STATE.

Lo @t B G A A A P B A B B B PP

SERVICE CENTER ADDRESS

SHARP ELECTRONICS CORPORATION
Sharp Plaza

Mazhwah, New Jersey 07430

{201) 529-8200

SHARP ELECTRONICS CORPORATION
6478 Interstate 85

Norcross, Georgia 30093

(404) 448.5230

SHARP E1.LECTRONICS CORPORATION
430 East Plainfield Road

Countryside, Iliinois 60525

{312} 482.9292

SHARP ELECTRONICS CORPORATION
Sharp Plaza, 20600 South Alameda St.,
Carson, California 90810

{213} 637-9488

SHARP ELECTRONICS CORPORATION
1205 Executive Drive

East Richardson, Texas, 75081

{214} 234-1136



SHARP

SHARP ELECTRONICS CORPORATION

CORPORATE MEADGUARTERS AND EXECUTIVE OFFICES:

Sharp Plaza, Mahwah, New Jerssy 07430. Phone: (201 )529-8200

REGIONAL SBALES OFFICES AND DISTRIBUTION CENTERS:
Eaatern: Sharp Plaza, Makwah, New Jersey 07430. Phone:(201)529-8200
Midwest: 430 East Plaintisid Road, Countryside, Iincis 60525, Phone:(312)482-0292

Western: Sharp Plaza 20600 South Alameda Sireel, Carson, Califormia 80810, Phona’{213)637-9488

SHARP CORPORATION

OSAKA, JAPAN

1986 (€ SHARP CORPORATION
Printed In Japan
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