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INTRODUCTORY NOTES

Welcome to the world of SHARP owners!

Few industries in the world today can match the rapid growth and t’@'cﬁ'néiégéﬁai
‘advances being made in the field of personal computing. Computers which just
a short time ago would have filled a huge reom, required a Ph.D. to program,
and cost thousands of doltars, now fit in the palm of your hand, are easily
programimed, and costso little that they are within the reach of nearly everyone,

Your new SHARP PC-1360 was designed to bring you all of the latest siate of
the art features of this computing revolution and it incorporates many advanced
capabilities

® MEMORY SAFE GUARD—the PC-1380 remembers stored programs and
variables even when you turn it off,

® Battery powered operation for frue portability.

® AUTO POWER OFF function which conserves the batteries by turning the
power off if no activity takes place within a specified time limit,

® An expanded version of BASIC which provides formatted output, two-
dimensional arrays, variable length strings, program chaining and many
other advanced features.

® Anoptional printer/cassette interface (Model CE-126P). With the printer, you
can have “hard-copies” of programs and data. The cassetie interface lets
you connect a cassette recorder to store programs and data on tape,

® Aserial /0 interface that aliows direct computer-to-computer communication
and also attachment of the more versatile GE.- 1 40P color printer and CE-515p
color plotter.

*® Memory flexibility using the two RAM card siots.

Congratulations on entering an exciting and enjoyabie new world. We are sure
that you will find this purchase one of the wisest you have ever made. The
SHARP PC-1360is a poweriultool, designed to meet your specific mathematical,
scientific, engineering, business and personal computing needs. With the SHARP
PC-1360 vou can begin NOW providing the solutions vou'll need tomorrow|






HOW TO USE THIS MANUAL

This manual is designed tointroduce you fo the capabilities and features of your
PC-1360 and 1o serve as a valuable reference tool. Whether youare a “first time
user” or an “old hand” with computers, you should acquaint yourself with the
PC-1360 by reading and working through Chapters 2 through 8.

e Chapter 2 describes the physical features of the PC-1360.

* Chapter 3 demonstrates the use of the PC~1360 as a scientific caloulator.

® Chapter 4 defines some terms and concepts which are essential for BASIC
programming, and tells you about the special considerations ofthese concepts
on the PC-1360.

® Chapter 5 introduces you to BASIC programming on the PC-1360, showing
you how to enter, correct. and run programs.

® Chapter 6 discusses some shortcuts that make using your new computer
easier and more enjoyable.

Experienced BASIC programmers may then read through Chapter 9 to learn
the specific features of BASIC as implemented on the PC-1360. Since every
dialect of BASIC is somewhat different, read through this material at least once
before siarting serious programming.

Chapter 9 is a reference section tovering all the verbs, commands, and functions
of BASIC.

It you have never programmed in BASIC before, we suggest that you buy a
‘separate book on beginning BASIC programming or attend a BASIC class,
before trying to work through these chapters. This manual is not intended to
teach you how to program.

The remainder of the manual consists of-

® Chapter 7-—Basic information on the use of optional peripheral units.
® Chapter 8—Description on the use o the RAM cards.

¢ Chapter 10—A troubleshooting guide to help you solve some operating and
programming problems.
® Chapter 11—The care and maintenance of your new computer,



HOW TO USE THIS MANUAL
Detailed Appeﬂd Ices, at the end of the manual, provide you with useful charts,
and special discussions concerni ing the use and operation of the PC-1360.

_Fi@me:wmg and replacing the hard cover.

When using the computer slide off the cover, invertitand slide in back on again.
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INTRODUCTION TO THE PC-1360

2 Introduction to the PC-1360

The SHARP PC-1360 system consists of-

82-character keyboard.

24-digit 4 line display or 150 %32 dots graphic display.
8-bit CMOS processor,

136 KB ROM.

Extendable RAM card RAM memory (8KB standard)
Printer interface and serial /O interface poris

® B 5 & 2 @

Tfi! familiarize you with the placement and functions of parts of the PC-1360
Keyboard, we will now study each section of the keyboard. For now just iocate

the keys and read the description of each. In Chapter 3 we will begin using your
new machine.
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Description of Keys

DEEmE

| S———

Y- The SHARP PC-1260 has the same 26-letter arrangement found on

most typewriters. The letters are normally upper case (the opposite
of most typewriters), but this is convenient because the PC-1360 only
recognizes statements and commands in upper case letters. To enter
the lower case letters, set the PC-1 360 to the LOWER CASE mode
by pressing the EXTTH key.

Equals key. On the PC-1380 this key is not used to indicate the end
of a calculation; in BASIC programming this symbol has a special
function.

SPaCe key. Pressing this Key advances the cursor leaving a blank
space. Pressing ko8 while the cursor is positioned over a character,
erases that character.

il EE key. When you type this key, whatever you previously typed

is “entered” into the computer's memory. This key is similar fo the
Carriage Return key on a typewriter. You must press (2 1f=:8 before
the PC-1360 will act on aiphanumeric input from the keyboard,

P2/ ey, Thisis a special key used to execute BASIC programs.

The [ETITEH key has some important uses. F irst, if the Rl 5l key is
pressed before a key will a secondary function printed above it, the
secondary function will be called in (e.g., pressing the E{fIal key
before pressing the CLS key will call in the Clear All (CA) function).
Second, if the ELIEE key is pressed before pressing the o314
key, the RESERVE mode will he selected. Ordinarily, pressing the
MODE PERl alterately select the RUN rmode or the PROGRAM
mode. Using the ETIRR key makes a third mode possible. (See
EBEE for more detail.) Third, the string stored in the RESERVE
mode can be recalled by pressing Lil and the key that the string
is stored under.




INTRODUCTION TO THE PC-1360
Thie EITIH key is used when lower case letters are desired. Pressed
once, this key will change the PC-1360 to the LOWER CASE mode
(“SML" is displayed). Pressed again, it will return the PG-1360 to the
UPPER CASE mode (“SML” disappears).

i £l

# These symbols are found above the top row of alphabet keys.
5 % & Pressing ELII@# and then the aiphabet key under the character

? w7 desired déspiihme symbols,
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Use this power slide switch to turn the PC-1 360 ON and OFF.

[@8 Shiftkey. See page4.

~py e red Clear (8B key allows you to clear the display screen,

Pressing Elllall before [EY will activate the Cloar All secondary
function. This will reset the computer, clearing the display and the
memory stack.

NOTE:
The Clear All function wili not erase all programs, reserve memories,
and all variables. To erase all programs, type in NEW and press
ENIEG] while in the PROGRAM mode. To erase all reserve
memories, type in NEW and press [ENIIE5Y while in the RESERVE
mode. To clear all variables by setting them to zero {or null}, type in
CLEAR and press {N513:8.

DEEE When you tum the PC-1360 on, check the display for the operational

mode it is in (RUN, PROGRAM, or RESERVE). Press MODE %
change the selection from BUN 1o PROGRAM or from PROGRAM to
RUN. Press ETITEE and then press LIEETH (o select the RESERVE
mode. To leave the RESERVE mode, press 'MODE IXRuERI
calculations (using the eomputer as a calculator) are done inthe BUN
mode, and all programs are run in the RUN mode. All programs are

written and edited in the PROGRAM mode. The HESERVE mode is

used for storing frequently used functions on single keys and for
storing menus to help identify these functions quickly,

6
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BREA’K'R@};(%Q 8 Koy temporarily interrupts a program which is

being executed. ﬁr@smg this key after an AUTO OFF turns the
computer back on,

insert key. Pressing this key makes a space in front of the character
indicated by the cursor. You can then INSert a single character by
pressing any key,

Delete key. Pressing this key will DELete the character indicated by
the cursor.

Down Arrow key. Press this key to display the next line,

Up Arrow key. Press this key to display the previous line.

Backspace key. This key allows you 10 move the cursor to the left
without erasing previously typed characters,

Forward key. This key allows youto move the cursor 1o the right without
erasing previously typed characters,

1 9 n Number keys. The layout of these keys is similar fo that

found on a standard calculator.

Division key. Press this key o include the division operator in
calculations.

Multiplication key. Press this key to include the multiplication operator
in calculations.

Subtraction key. Press this key to include the subtraction operator in
calculations.,
Pressing &I and then this key will display the “power” symbol,
indicating that a number is to be raised to a specific power,

Addition key. Press this key to include the addition operator in
calculations.
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<

Left parenthesis key.

Pressing ElRIEE and then this key displays the “less than” character.

Right parenthesis key.

Pressing BliIEE and then this kay displays the *
character.

Colon key.

Semicolon key,

Comma key.

greater than”
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Description of Display

- . o ]
PRO

SML ‘

|

|

BHIFT
BEy

The PC-1360 has a 150 » 32 programmable, dot-matrix tiquid crystal display.
Character display consists of 4 lines of 24 characters each. Each character
accupies a 5 x 7 dot matrix.
For graphic purposes, the entire display may be utilized ag a 1 5@ = 32 dot matrix.
individual dots within any of 150 columns may be energized to create graphics,
figures, or special symbols.

The display consists of

The prompt. This symbol appears when the computer is awaiting input,
As you type, the prompt disappears and is replaced by the cursor.

The cursor. This symbol (the underline) tells vou the location of the
next character io be typed in. As you begin typing, the cursor replaces
the prompt. The cursor is also used o position the computer over
certain characters when using the INSert and DELete functions.

RUN  RUN indicator. This indicator tells you the operational mode of the
PC-1360 is the RUN mode.

PRO PROgram indicator, This indicator tells you the operational mode ofthe
PC-1360 s the programming mode.

Note:

If neither RUN nor PRO indicator can be found on the display, the
PC-13601is in the reserve (RSV) mode.

ite



INTRODUCTION TO THE BC. 1360

SML

DEF

Lower case mode indicator. “SML" is displayed wheri |3 B is prossed.
When this indicator is shown, the alphabet keys are entered as lower
case characters. When EITTH is pressed while the "SML” indicator is

shown, the indicator disappears and the computer returns to the upper
case character mode.

Shift Key Indicator. This indicator displays when the [EJE]

been pressed. Hemember, the §
pressing any other key.

Jall3H key has
fl key must be released before

Definable Mode Indicator. This symbol lights up when you press the
DEF L&

For Displays Exceeding 4 Lines

The display unit of the PC-1380 consists of 4 lines (24 characters perline). Key
inputs or calculated results are dispiayed from the top line of the display. If the
characters to be displayed exceed 4 lines, the displayed contents will be moved

:iif{) by 1

line (the first displayed line will move off the top of the screen and

disappear).

10



INTRODUCTION TO THE PC-1360

All RESET Button

ALL RESET: Reset button. This button is used 1o reset the computer when
Clear ([E3) or CA is not sufficient to correct the problem, The computer
should be switched ON for reset operations.

NOTE
To reset the PC-1360 hold down any key on the keyboard and simultaneously
press the ALL RESET bution on the back. This preserves all programs,

variables, and reserve memory in RAM card memaory.

Fress the ALL RESET bulton with any pointed
cbject such as a ballpoint pen. Do nof use easily
broken points such as mecharioal pencils of the

RO-1AB0 tips of neadies,

‘‘‘‘
-~

Hold down — TSNY

any key N ™ X
: ' ALL BESET button

- When you need to press the ALL RESET bution, make sure that you hold it
pressed for at least 3 seconds.

When pressing the ALL RESET button, in certain instances, the display may
disappear, or a garbled display may appear. If either of these Cases occurs,

pressthe ALL RESFET button again,
11
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ifthe computer still does not work propetly after doing this, try pressing the ALL
RESET button alone. Note that this will clear all programas, variables and reserve
memory in RAM card memory.

ALL RESET button
~

It the unit still doas not Oberate normally, remove the lithium celis, After waiting
about 10 seconds, insert the cells and press ALL RESET

CONTRAST CONTROL

A PC.1380

Corttrast Control

Tuen the controt in the direction of the arrow for darker display, and turn
¥ the conosite direction for lighter dispiay.
Adiust it so thal the display Is sasy (o see.

Cell Replacement

The PC-1360 Gperates on lithium cells alone. When connected to the optional
CE-126P, the PC-1360 can also be supplied from the CE-126P when it has
enough power and the lithium cell power decreases. This minimizes power
consumption of the lithium ceil.

12



INTROBUCTIONTO THE Pe-i4360
When replacing the cells:
® Always replace both cells, do rot mix did with new.
* Use Lithium type CR-2032 only,

Installing the Cells
tfthe display is dim, even after frying to adjust it by the contrast corntrol, the cells
need replacing.

Never leave dead celis in the computer as leakage may cause damage.

[ WARNING: Keep cells away from children. |

1. Turn the power switch off,

2. Turnthe computer over and slide open the lock in the slot 2 direction,
Take off the slot 2 cover. if there is no card in slot 2, replace the cover and lock
it it there is a RAM card, remove it in the manner described in step 4,

3. Slidé the lock in the opposite direction and remove the cover of siot 1.

4. Toremove the inserted card, push in the direction indicated by the arrow.

maounting/removal lever

13



INTRODUCTION TO THE P&-i360 _
5. Genily press down on the stopper and slide the battery coverin the indicated
direction to remove it.

Stopper ____~

“~Battery cover

6. Take outthe dead cells and replace with two fresh lithium celis.

Make sure the new celis are first cleaned with a dry cloth and are inseried
correctly according to their polarity.

7. Replace the battery cover in the same way that it was removed in step 5.

8. Setthe lock to the unlocked side for slot 1. Do not insert the RAM cards yet,
Put back the siot 1 cover and lock it in place. The RAM cards shouid not be
inserted at this stage. If a RAM card is inserted now its memory contents will be
destroyed by the ALL RESETin step 9.

The back cover must be correctly locked for the computer to work_|f you forget

this, lock the back cover, switch power off and then on again.

9. ALL RESET BUTTON When you need to press the ALL RESET button,
make sure that you hold it pressed for at least 3 seconds. )

14



INTHODUCTION TO THE PC-1260
10. ‘Check that the astarisk symbol appears at the top right of the screen,
When pressing the ALL RESET button, in certain instances, the display may
disappear, or a garbled display may appear. If either of these cases OCCUrs,
press the ALL RESET button again. if the trouble persists, remove the batteries,

clean the contacts at either end, and reinsert them.

11. With the power off, insert the RAM card in siot 1.
Itthe PC-1360 fails to Operaie correctly, the cause may be one of the following:
1. The screen display contrast is bad- adjust the screen control.

2. If the screen continues 1o display just the asterisk at the top right corner,
the RAM card is not in slot 1.

3. The batteries in the PC-1360 are running low.
4. The memory size is not correct. The RAM card is badly inserted in slot 1
When the PC-12360 is not working well, reset the computer using the ALL RESET

button. When the ALL RESET button is pressed alone without pressing any other
key, the following screen appears:

f‘ MEMS — "c» j
RAM CARD S1 CLEAR O.K. 7 f

Y Key is pressed in response, the RAM card is cleared and ail program
and data ér&f@raﬁm is lost. When the computer is giving problems press any

key except the A key and at the same time press the ALL RESET button. The
tollowing screen will be displayed:

15
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. »,"._..._.ﬁm_.......‘ﬁ......m.»ww«._M_,”_.wu,v......._.NA.‘."‘..w.m..._m__,,‘ﬂ..h.,:m»ﬁ-....:__._.

RUN MODE
-
————

Before Using the PC-1360

Check that the batteries and the BKB RAM card (CE-212M) are inserted correctly.
Switch on the power switch on the top right of the computer.

The following appears on the display because the RAM card in siot 1 is new and
has notbeen initialized:

| MEMS = «c»
| RAM CARD $1CLEAR O.K. 2

Press the B key to initialize the FRAM card and the following appears:

— e

! RUN MODE

To check that the computer has heen correctly initialized, type in:

if everything is OK, vou will see the number of bytes of memory available
displayed on the screen as follows:

— ey

| RUNMODE
| MEM

16



INTRODUCTION 10 THE BE-1380
This figure will be different for different size RAM card, but should always be
6558 for the CE-212M card supplied with the computer. Sizes for other cards
are listed below:

RAM card type Bytes available
CE-210M (2KB) 414,
CE-211M (4KB) 2462,
CE-212M(8KB) 6558,
CE-2H18M (16KB) 14750,
CE-2H32M (32KB) 31134,

if something is wrong with the RAM card, or if there is no RAM card in slot 1, the
screen will show:

in this case, press the ALL RESET button on the back of the computer and try
initializing again from the start.

Power On

After initializing the PC-1360 with its RAM card for the first time, subsequently
trning on the power will display

ﬁm,»m_m__,,._.M._.,..._.“‘_,.._..m“._.Mw__.‘”Wm‘ﬁm_w,m_w.,,

if a new RAM card has been inserted since the computer was last used, the

inttialization screen will appear again. Proceed as described in the preceding
section, Before Using The PC-1360

17






3 Using the PC-1360 as a Calculator

Now that you are tamiliar with the layout and components of the SHARP PC-
1360, we will begin investigating the exciting capabifities of your new computer,

Because the PC-1360 allows you the full range of caiculating functions, plus the

increased power of BASIC programming abilities (useful in more complex
~ caleulations), itis commonly referred to as a “smart” calculator. That, of course,
makes you are “smart” user!

(Before using the PC-1360, be sure that the batteries are correctly installed.)

Start Up

To turn ON the PC-1360, slide the power switch up. For use as a calculator, the
PC-1360 must be in the RUN mode. To select the mode setting, use [Ilel
display the indicator “RUN" on the left side of the display. When the machine is
ON, the prompt {>) will appear on the display.

Shut Down
To turm OFF the PC-1360, slide the power switch to the OFF position.

When you turn OFF the machine, you clear (erase) the display. However, the
PC-1360 does remember all programs and reserve keys settings which were in
use when the computer was turned OFF. All of these settings are still in effect
‘when the machine is turned back ON.

When the CLOAD command is executed, stop the execution by pressing the
EIT3 key and slide the power switch to the OFF position,

19



USING THEPC-1380 A8 A CALCULATOS

Auto Off

In order to conserve on battery wear, the PC-1360 automatically powers down
when nokeys have been pressed for about 11 minutes. (Note: The PC-1360 will
not AUTO OFF while you are executing a program.)

O
1.8 key. All settings

To restart the computer after an AUTO OFF, press the [
will be exactly as they were when the AUTO OFF occurred.

Some Helpful Hints

Until you get used to your new machine, you are bound fo 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 Clear ([B 81 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).

The PROMPT (=) tells you that the PC-1360 is awaiting input. As you enter
data the prompt disappears and the CURSOR () moves to the right indicating
the next available location in the display.

The right [ and left &J arrows move the cursor.

Pressing [EXERR informs the PC-1360 that you are finished entering data and
signals the computer to perform the indicated operations. YOU MUST PRESS
IENERY AT THE END OF EACH LINE OF INPUT OR YOUR CALCULATIONS
WILL 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 using the SH""’T in conjunction with another key (to access square
root for example) press BRI, release the [ L8 then press the other key.

is active for only one key at a time.

QQ notuse dollar signs or commas when entering calculations into the PC-1360.
‘These characters have special meaning in the BASIC programming language.

20



) USING THE PC-1360 AS A CALCULATOR
Inthis manual we use the 0 to indicate zero, so that you can distinguish between
the number 0 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 B8 is used we will
represent the desired character in the following keystroke. For example pressing
ENER and gy will produce the | character. These keystrokes are written

Be sure to enter Clear after each calculation (unless you are performing serial
calculations). ClLear erase the display and resets the error condition. it does not
erase anything stored in the computer's memory.

Simple Calculations

The PC-1360 performs calculations with ten-digit precision. Turn ON your
computer and setitin the RUN mode. Now try these simple arithmetic examples.

Display
5050
100.
50-+50
100.
10050
50.
L
10050
50.
60% 10
600.

Thedisplay unit of the PC-1360 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 1line (the first displayed line will move off the top of the screen and disap-
pear).
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Input Display
60 % 10
600.
300/5
60.
300/5
6@.
106°2
106.
16°2
100,
2% v
65.283185307
| 2%
8.283185307
v 64
| 8.
j V' 64
{ 8,
4E3
i 4000.

Recalling Entries

Even after the PC-1360 has displayed the results of your calculation, you can
‘edityour last entry. To edit, use the left Bl and right m arrows.

The left arow n Is used to position the cursor after the last character,

The right arrow L is used to position the cursor at the first character.
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Remember that the left and right arrows are also used to position the cursor
along a line. The right and left arrows are very helpful in editing (or modifying)
entries without having to retype the entire expression.

As you read through the following examples, try them out on the machine at the
same time to get familiar with using the keys.

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?

Display

—
| 300/6 |
50. |
On second thought you decide that groups containing an odd number of
participants might be more effective. Recall your fast entry using the n arrow.

Input Display

| < 300/6 | |

i i

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 n arrow, the cursor is positioned at the end of the display. Use the
to move the cursor one space 1o the left.

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

you position the cursor at an existing character, it will be displaved as the
flashing cursor.
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Type in a 5 to replace the 6. One caution in reéplacing characters-—once you
type a new character over an existing character, the original is gone forever!
You cannot recall an expression that has been typed over.

60.

Sixty seems like a reasonable number of groups, so you decide that each small
‘group will consist of five participants.

Recallis also useful to verify your fast entry, especially when your results do not
seemto make sense. Forinstance, suppose you had performed this calculation:

Display

1
H
i

'
|
6

:

j 30/5
|

Even atired, overworked manager like you realizes that 6 does not seem 1o be
4 reasonable result when you are dealing with hundreds of people! Recall vour
entry using the 3.

(> | gors |

Because you recalled using the u the flashing cursor is now positioned over
the first character in the display. To correct this entry you wish to insert an added
2ero. Using the [, move the cursor until it is positioned over the zero. When
making an INSert, you position the Hashing cursor over the character before
which you wish to make the insertion '
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Use the INSert key to make space for the needed character.

Input Display

3o |

Pressing INSert moves all the characters one space to the right, and inserts a
bracketed open slot. The flashing cursor is now positioned over this openspace,

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

Input Display
g‘mm:i@@fﬁ ;
On the other hand, suppose that you had entered this calculation:
Display
 3000/5

; 500.

The results seem much too large. If you only have 300 people atiending the
meeting, how could you have 800 “small groups” 7 Recall your entry using the

Input Display

= 4000/5 |

The flashing cursor is now positioned over the first character in the display. To
correct this entry eliminate one of the zeros. Using the 8 move the cursor to

the first zero (or any zero). When deleting a character, y@ position the cursor at
the character to be deleted,

Input Display

[> | | 3oess

25

PP



USING THE PC-1360 A A CALCULATOR _
Now use the DELete key to get rid of orie of the zeros.

Display

| 305 |

Pressing DELete causes all the characters to shift one space to the left. it
deletesthe character and the space the character oceupies. The flashing cursor
stays inthe same position indicating the next location for input. Since you have
no other changes to make, complete the calculation.

Input Display

?""'
| 300/5 I
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 occupiad.

Errors

Hecalling your last entry is essential when you get the dreaded ERROR mes-
sage. Let usimagine that, unintentionally, you typed this entry into the PC-1360:

Display

| 30045
 ERROR 1

E\'éamraﬁy you are surprised when this message appears! ERROR 1 is simply
the computer's way of saying, “I don’t know what you want me to do here”. At

this time, when the BI ey is pressed, the flashing cursor appears at the
location where the error occurred.

Input Display

| <] J 300//5

26




USING THE PC-1360 AS A CALCULATOR

Input Display

| 300/5

| DEL RENTER

69,

If, upon recalling your entry after an ERROR 1, you find that you have omitted g
characier, use the INSert sequence to correct it

When using the PC-1360 as a calculator, the majority of the errors YOou
encounter will be ERROR 1 (an error in symiax). For a complete listing of error
messages, see APPENDIX A,

Serial Calculations

The PC-1380 allows you o use the results of one calculation as part of the
following calculation.

Part of your responsibility in planning this conference is to draw up a detailed
budget for approval. You know that your total budget is $150.00 for each atten-
dant. Figure your total budget:

Digplay

| 300%150 i
| 45000. |

Of this amount you plan 1o use 15% for the final night's awards presentation.
When performing serial calculations it is not necessary to retype your previous
results, but DO NOT CLear between entries. What is the awards budget?

Input Display

. N105] | 45000.% .15_ ;

Notice that as you type in the second calculation (% .15), the computer
automatically displays the resuft of your first calculation at the left of the screen
and includes it in the new calculation. In serial calculations the entry mustbegin
with an operator. As always, you end the entry with [EV{E5Y .
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Note: The g key can not be used ir the calciilation, The gg key should be

used as a character only.

| B8 — ERRORG

6758,

Confinue allocating your budget. The hotel will cater your dinner for $4000:

Display

| 6750.-4000_

| 2750.

Decorations will be $1225:
input Display

Jif2foFsRenten I 1525.
J

Firially, you must allocate $2200 for the speaker and entertainment:

input @\gﬁgﬁay

i

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

BEn

675,

Display

7425, |

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

8.165

Fire, you decide to allocate 16.5% to the awards presentation.

Compound Calculations and Parentheses

In performing the above calculations, you could have combined several ofthese
operations into one step. For instance, you might have typed both these opera-
tions on one line:

675 + 8750/45000
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Compound calculations, however, Hiust be entered very carefully:

675 + 6750/45000 might be interpreted as

45000 45000

When performing compound calculations, the PC-1360 has specific rules of
expression evaluation and operator priority {(see APPENDIX D). Be sure yOou
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:

6.165

675.15

Using Variables in Calculations

The PC-1360 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
Statement:

5
-2

I

i

A
B

|
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Youi can also assign the value of orie variable (right) to another variable (left):

Avariable may be used in place of a numberin any calculation,

Now that you have planned your awards dinner, you need to complete arrange-
~ments for your conference. You wish io allocate the rest of your budget by
percentages also. First you must find out how much money is still avallable.
Assign a variable (R) to be the amount left from the total:

Display

R=45000—7425 |
| 37575,

As you press EEIH{ERY the PC-1360 performs the caiculation 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. |

i
H

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

You wish to allocate 60% of the remaining money to room rental:
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Similarly, you want to aliocate 25% of your remaining budget to conduct man-
agement training seminars;

Input Display

! !

i 89393.75

Variables will retain their assigned values 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 [ENREEER (not the Clear key).

® You clear the machine using the ALL RESET bution.
® The batieries are changed.

There are certain limitations on the assignment of variables, and certain
programming procedures which cause them to be changed. See Chapter 4 for
a discussion of assignment. See Chapter 5 for a discussion of the use of vari-
ables in programming.

Chained Calculations

Inaddition to combining several aperators in one ca lculation, the PC-1360 also
allows you to perfarm several calculations one after the other—without havi ing
1o press [ENIHGE before moving on. You must separate the equations with com-
mas. Only the result of the final calculation is displayed. (Remember too, that
the maximum line length accepted by the computer is 80 characters including
|ENTER }

You wonder how much money would have been availabie for rooms | if you had
kept to your original allocation of 15% for the awards dinner:
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Although the computer performs all the calculations in the chain, it displays only
the final result:

R=.85%45000, R % .60

22950.

i

-Tofind the value of R used in this calculation, enter R

| 38250.

Scientific Notation

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

The first part consists of a regular decimal number between 1 and 10. The
second part represents how large or small the number is in powers of 10,

As you know, the first number to the lefl 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 100's, and the fourth the number of 1 000's. These are simply
increasing powers of 10

162 = 1,10 = 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 anumberisto the left, or right,
of the decimal point. For example:

1234 becomes 1.234 times 102 (3 places to the right)

654321 becomes 6.54321 times 105 (5 places to the right)
000125 becomes 1.25 times 104 (4 places to the left)
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Scientific notation is usefu! for many shorteuts. You can see that it would take &
lot of writing to show 1.0 times 10%7—a 1 and 87 zeros! But, in scientific notatioh
this number looks like this:

1.0 < 1087 or 1.0E87

The PC-1360 uses scientific notation whenever numbers become too large to
--dispaay using decimal notation. This computer uses the capital jetter E to mean
“limes ten to the”:

1234567890000 is displayed as 1.23456789 F 12
000000000001 is displayed as 1. E — 12

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

Limits
The largest number which the PC-1360 can handle is ten significant digits, with

a two digit exponent. In other words the largest number is;

9.999999999 E 99— 9999999999000000000000000000000000
0C0200000C0OIR0D0CO0DDDDDOOC000000
0000000000000000ORDBOOBOIDDDO00

and the smallest number is:

9.999999999 £ 09z 0000000000R0000000000000000000000
D0000OOCV0000ROCOCO0OROD00D00000
000000000000000000000000000000009
999999999
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In a simple serial caleulation, the result of the previous calculation can only be
used in the present calculation as the first number.

For example:
Display
| 344
7.
7.%5
35,

However, the PC-1360 has a feature that leis you recall the result of the
previous calculation and use it at any location in the current calculation. This is
called the last answer feature and the previous answer can be recaled any

number f times by pressing the 0 O'@E key. Mfyouenteredthe last example,
press (R then either [l or EH

and you will see “35” displayed.

Let's look at an example where a previous result is used twice in the current
calculation. '

Note that in this example, the last answer changes and is updated with the
current answer each time JEi 321 is pressed.

{Example) Use the result (6.25) of the operation, 50 + 8, 1o compute 12 x 5 =
6.25 + 24 x 3 ~ 695 = -

Display

50 6.25
Lastanswer — —— .t

| ;

. 12%5/6.25_

[Last answer recalled
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| 125/6.25+24 % 3/6.25_ |
Lastanswer recalled

21.12

21.12.

The last answer is replaced with the
result of the previous calculation by per-
mfm nga manual calculation with the

The last answer is not cleared by the [ I3 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.

Maximum Calculation Length

The length of the calculation that can be | input is limited to 79 key strokes
before the [ENEIE:] key is pressed. ?ymu try 1o exceed this limit, the cursor will
start flashing to show that further input is invalid. If this happens, break down
the calculation into two or more stepso

36



Scientific Calculations

USING THE PL-1360 AS A CALCULATOR

The PC-1360 is equipped with the basic funclions shown below. Note that the
notation of the functions in BASIC may differ from conventional mathematical

notations.
: Conventional Key
| Function notation operation Remarks
| Trigonometric | sin SIN
functions Cos COSs
tan TAN
Inverse sin~! ASN
rigonometric | cos™! ACS
functions tan—1 ATHN
Common log LOG togrox (logarithm based on 19)
logarithm
Natural In LN loge X (logarithm based on &)
logarithm
+ Exponential ex | EXP e~2 718281828
function
1 Exponential ~ ABforA - B
| Square root v Vv or SQR
| Degree (decimal) — degrees DMS Angle conversion (Do not leave
1 {degrees, minutes, seconds) outthe @ as in DEG 5 instead of
1 conversion DEG 0.5)
Degrees (degrees, minutes, LEG
1 seconds) — degrees (decimai)
1 conversion
| Integer INT In INT (x}, obtains the largest
_ integer less than or equal to x.
I Absolute X ABS In ABS (), obtains the absolute
value of x.
Signum SGN Hesults iIn T when x>0, ~1when |
x<@, and @ when x=0 for SGN(x). |
| Pi E w or P n=3.141592654
Hexadecimal - decimal & Converts x 1o a number in base
notation 10 for &x.
. !
_____ Angular unit Command Description |
Degree DEGREE Hepresents a right angle as 90[°].
+ Radian HADIAN Represents a right angle as w/2rad].
| Grade GRAD

| Represents a right angle as 100{g]. I

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

examples:
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{Example)

(Operation)

(Examiple)

{Operation)

{Example)
{Operation)

(Example)

{Operation)

(Example)

(Operation)

(Example)

(Operation)

{Example)

(Operation)

sin 30 =

DEGREE (2{3§3:]

SR ENTER

e2+3—

EXP (2 + 3) BT

d (Specifies “degree” for angular unit.)

g 0.5 !

120, |

3 2.308407917

i 148.4131591

36.87817783 |

Convert 30 deg. 30 mm. in sexagenary notation into decimal

notation.

DEG 30.30 [

(30.5 degree)
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(Example)  Convert 30.755 deg. in decimal notation into sexagenary nota-
tion

(Operation)  DMS 30.755 |3

j 30¢.4518
(30 deg. 45 min. 18 sec.)

(Example)  Convert CF8 to its decimal equivalent.

|
(Operation) f 3320. |

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.

The internal order of priority in manual calculation is as follows:
1. Recalling variables or .

Function (sin, cos, etc.)

Power { ~ )

Sign {4+, —)

Multiplication or division (s /)

Addition or subtraction (+, -

Comparison of magnitude (>, >= <, e, < =)

Logical AND, OR

el

S B S E SRS I

Note: 1. If parentheses are used in a formula, the operation given within the
parentheses has the highest priority.
2. Composite functions are operated from right to left (sin cos™? @.6).
3. Chained power (3% or 3 ~ 4 ~ 2} is operated from right to left,
4. For the above items 3) and 4), the last entry has a higher priority.
(2.g) -2 ~ 4 -5 —(29
3" =25 32
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Printing for Manual Calculations

The calculation steps and results can be printed whe Ec}' 'g"‘"g* (CE-
126F or CE-140P) is connected and turned on, and SHIFT | ENTER [z
NP) are pressed. (Print Mode)

IFa printout is not desired, either turn off the CE-126P or CE-140P. or press
Rlll8 and [ETEGY (P — NP) again. (Non-Print Mode)

Calculation Error

The following types of errors occur in ordinary calcutators, pocket computers,
and personal computers,

Errors due to least significant digit processing

Usually, the maximurn number of digits that can be caleulated in a computer
is fixed. For example, 4 + 3 results in 13333333333 In a computer with a
maximum of 8 digits, the 8 digits are significant digits; other least significant
digits are either truncated or rounded.

{example) computer with 10 significant digits

1@ significant digits
43 ENRIEGY — 133333333333

Truncated, rounded

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

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

(Example) 4 +~ 3 x 3

4/3 43 ENTER — 3 ~ Calculated in succession
4/3 Ei =8 — 1.333333333 . »
* 3 ENTEB — 3.999999999 Calculated independently

4
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When calculated in succession, the result of 4 = 3 is obtained internally in 12
digits and is used for calculation and then rounded.

When calculated independently, the displayed value (10 digits} is used for the
calculation.

Errors due to function determining algorithms

~ The computer uses a variety of algorithms to calculate the values of functions,
such as power and trigonometrica! functions. When calculations use such
functions, an additiona! source of error is introduced. This error facior
increases the more that functions are used in the calculation. The actual error
for each function varies according to the values used and is worse around
singularities and inflection peints {eg, when an angle approaches 90 degrees,
the fangent approaches infinity.) An example of an algorithm used by the
computer is shown below for powers.

{Example) 608 =
60 - 6 (SN0 — 4.665599990E10

Although 606 is 4 6656 x 1072, the unit calculates it {v*} based on the following
power expression.
WX = rlogy

In other words, 60° is caloulated as 1QExlogen
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4 Concepts and Terms of BASIC

In this chapter we will examine some concepts and terms of the BASIC
language.

String Constants

In addition to numbers, there are many ways that the SHARP PC-1360 uses
letters and special symbols. These letters, numbers, and special symbols are
called characters.

These characters are available on the FC-1360:

1234567800
ABC{}EFGHEJK&MNOPQHgTuVWXYZ
abﬁdefgh%;k?mnogqrstuvwxyz

5”#$%&(}*+,w./:;«::im:v’?@“\/wz‘tt"

In BASIC, a collection of characters is called a string. In order for the PC-1360
to tell the difference between a string and other parts of a program, such as
verbs or variable names, you must enclose the characters of the siring in
quotation marks (7).

The following are examples of string constanis:
HELLOY
“Goodbye”
"SHARP COMPUTER”

The foliowing are not valid string constants;

"COMPUTER No ending qguote
ISNTT? Quote can't be used within a string
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Hexadecimal Numbers

The decimal system is only one of many different systems to reprasent num-
bers. Another which has become quite important when using computers is the
hexadecimal system. The hexadecimal system is based on 16 instead of 10.
To write hexadecimal numbers you use the familiar 0 ~ 9 and 6 more “digits™
A, B, C D E, and F. These correspond to 10, 11, 12, 13, 14, and 15. When
you want the PC-1360 to treat a number as hexadecimal put an ampersand ‘&’
character in front of the numeral:

&A = 10
10 =186
&100 =256

&FFFF = 65535

Variables

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 init. To see how many
bytes are available for use, simply type in MEM EOEEY The number dis-
played is the number of byles available for writing programs. This technique
works fine or words, but is very inefficient when you try to store numbers. For
this reason, numbers are stored in a coded fashion. Thanks to this coding
technique, your computer can store large numbers in only eight bytes. The

largest number that can be stored is 9.9980999999F + 99,

The smaliest number is + 1. — 99. This gives you quite a range to choose
from. However, if the result of a calculation exceeds this range, the computer
will let you know by displaying an error message on the screen. For the error
message refer 1o Appendix A. To see it right now type in:

R EL ) ENTER |

To get the computer working properly again. just press the [oBF key. But how
do you go about storing all this information? It's really very easy. The computer
likes to use names for different pieces of data. Let's store the number 558 into
the computer. You 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
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computer to assign a valie to a varable name but only in a program state-
ment. However, the LET command is not necessary, so we will not use it very
often. Now, type in R = 556 and press the LSLEEE The computer now has
the value 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
X key, the R key and the E 3 key. The computer responds by show-
ing 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 circle whose area we want to find. The formula for
the area of a circle is: A = ¥ R2 Type in R ELIEE B8 2 E3 SHIFT I
NS The result is 971179.3866. This technique of using variables in
‘equations will become more understandable as we getinto writing programs.

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 dif-
ference between the two kinds of variables, add a § to the variable name. Eor
instance, let's store the word BYTE in the variable B$. Notice the $ after the BI

This tells the computer that the contents of the letier B is alphabetic, or string
data.

Toillustrate this, key in 8 ERITAR FY - EXTEH B 5v = EXEE B S
The value BYTE is now stored in the variable B3%. To make sure of this, press
the (9B key and type in B | § & Y. e screen shows BYTE
This time the display is on the left side of the screen, instead of the right.

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-1360 are divided into the following:

[ Numeric

M Simple numeric variables (AB, C1, elc.)
variables

Numeric array variables
String { Fixed character variables (A$ to L3}

{ Fixed numeric variables (A to 2}

Variables <

Simple character variables (BBS, C28, atc.)
Character array variables

| variables
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Fixed Variables

The first section, fixed variable, is always used by the compuiter 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 choose from fo store data in. This data can be one of two types:
NUMERIC or STRING (alphabetic character). Fixed memory locations are
eight bytes long and can be used for only one type of data at a time. To illus-
lrate this, type is the following example:

You get the message:
ERROR 9

This ' means that you have put numeric data into the area 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 [ES] key to clear error condition. Now try the following example:

Again, the computer is confused and gives the ERROR 9 message.

Simple Variables

Simple variable names are specified by two (or more) alphanumeric charac-
ters, such as AA or B1. Unlike fixed variables, simple variables have no dedi-
cated storage area in the memory. The area for simple variables is automat-
ically set aside (within the program and data area) when a simple variable ig
first used.

Since separate memary 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.
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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. If more
than two characters are used to define a variable name, only the first two
‘characters are meaningful,

Note: 1. The function or BASIC instruction names for the PC-1360 computer
are not usable as variable names. (e.g.) PI, IF, TO, ON. SIN. etc.
2. Each simple character variable can hold up fo 16 characters or
symbaols.

Array Variables

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

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-
value variables we have heen using.) The form for the numeric DiMension
statement is:

DIM numeric-variable-name {size)

where:

numeric-variable-name is a variable name which conforms to the nor-
mal rules for numeric variable names previously discussed.

size is the number of storage locations and must be a number in the
fange 0 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 AA (24)

DIM Q5 ()

f DIM X (5)
|
L "
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The first statement creates an array X with 6 storage locations. The second
Sstatement 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
least}, 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 saparate
and distinct to the PC-1360. The first X denotes a series of numeric storage
locations, and the second a single and difterent location.

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 g single location (called an “element”) is to follow
the group name with a number in parentheses. This number is called a “sub-
script”. Thus, for example, to store the number 8 into the fifth element of our
array X (declared previously) we would write:

X4y = 8
It thie use of 4 is puzzling, remember that the numbering of elements begins at
Zero and continues through to the number of elements declared in the DIM

statement.

The real power of arrays lies in the ability to use an expression or a variable
name as a subscript,

To declare a character array a slightly different form of the DIM statement is
used:

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
location than you specified,

48



CONCEFTS AND TERMS OF BASIC
*length is optional. If used, it specifies the length of the strings that com-

prise the array. Length is a number in the range 1 to 80. f this clause is
not used, the strings will have the default length of 16 characters.

Example of legal character array declarations are:

DIM X$(4)
DIM NMS$(10)% 10 |
DIM IN$(1)%80 |
DIM R$(0) % 26 |

‘The first example creates an array of five strings each able to store 16 charac-
ters. The second DIM statement declards an array NM with eleven strings of
1@ characters each.

Explicit definition of strings smaller 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 a single string of twenty-six characters.

Besides the simple arrays we have just studied, the PC-1360 allows “two-
dimensional” arrays. By analogy, a one-dimensional 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 two-dimensional array is declared by the statement:

or

DIM character-variable-name (rows, columns)*klength

whera:

rows specifies the number of rows in the array. This must be a number

in the range 0 through 255, Note that when you specify the number of
rfows you get one more row than the specification.
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number in the range 0 through 255. Note that when you specify the
number of columns you get one more column than the spacification.

The following diagram illustrates the storage locations that result from the
declaration DIM T (2, 3) and the subscripts (now composed of two numbers)
which pertain to each storage location:

column @ column i column 2 column 3
ow® | T(0,0) T(0, 1) T (@, 2) T(0, 3)
rowt | T(1.0) T(1,1) T(1,2) T(1,3)
ow2 | T(20) T2, 1) T2, 2) T(2 3)

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

Arrays are very powertul programming tools.

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

-

Varable Variable name Data
Numeric variable 7 byles 8 bytes
Array variable | Spelcified number”
String variable 7 bytes Simple variable 16 byvtes
(two-character
variable)

" For example, if DIM Z$(2, 3)%10 is specified, 12 variables, each capable of storing
10 characters, are reserved. Thig requires 7 byles {variable name) + 10 bytes

(number of characters) x 12 =

127 byles.

| Statement &

| . B BB i
) Element Line number ) | ENTER } I
o function and others |
. Number of | l | | |

; bytes used 4 3 bytes i £ byles l 1byte ;
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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 subscri ipted variables which have the same form
as array variables.

There are 26 fixed variable names available Le. Athrough Z(A$ through Z$).
Each of these names can be subscripted wsth the numbers 1 through 26, such
“as A(1)—A(26) or AS(1)— A$(?6} This means that variable A(1) may be used
in place of variable A, A(2) in place of B, A3} in place of C, and so forih.

A = AS = A1) = AS(1)
B = B$ = A2 = A$(2)
C=C8= AB) = A$3)
D = D$ = A4) = A$(4)
E = E$ = AE = AH(5)
F = F5— A®) = AS(6)
G =G8= A7) = A7)
H = H$ = A@B) = A3%(8)
I =18 = A@Q = AS(9)
K= K8 = A(11) = A3(11)
L= 18 = A(12) = A$(12)
M = M$ = A(13) = A$(13)
N = N§ = A(14) = A$(14)
O = 08= A(15) = A$(15)
P o= P§ = A16) = A$(16)
Q= Q%= A7) = A$(17)
R = R§ = A(18) = A$(18)
S = 8% = A(19) = A$(19)
T = T$ = A@20) = A$(20)
U = Us= A@21) = A$(21)
V o= V§ = A(22) = %{2‘2)
W= WS = A(23) = AS(23)
X = X$§ = Al24) = A$(24)
Y = Y$ = A(25) = A$(25)
Z = Z% = A26) = A$(28)
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However, if an array named A or A$ has already been defined by the DIM
statement, subscripted variables named A cannot be defined. For example, if
an array A is defined by DIM A(S5) the location for A(G) through A(5) are set
aside in the program/data area. So if you specily variable A(2), it does not refer
to the fixed variable B, but refers to the array variable A(2) definad in the prog-
ram/data area. If you specity A(9), it will cause an error since A(8) is outside
the range of the dimension specified by the DIM A(5)} staterment,

On the other hand, if subscripted variables are already defined in the form of
A{ ), itis not possible 1o define arrays A or A$ by using the DIM statement,
unless the definition for the subscripted variables is cleared with the CLEAR
statement.

When using the PC-1360 with two RAM cards with a total memory capacity
of more than 32KB, and MEMS indicates storage structure “B” the one-
dimensional array A$( ) must be declared with a DIM statement before it can
be used.

I subscripts greater than 26 are used for subscripted variables A{ ) when array
Ais not defined by a DIM statement, the corresponding locations in the prog-
ram/data area are set aside for these Al ) variables. For instance, if You exe-
cute A(35) = 5, locations for variables A(27) to A(35) will be reserved in the
program/data area.

While variables subscripted in excess of 26 are treated as array variables, they
are subject to the following special restrictions:

1. Locations for an array with the same name must he contiguous in the pro-
gram/data area. Otherwise, an error will OCCUr.

10: DIM B(2)
20: A(28)=5
30: BC=12

40: A(30)=9

Inthis program is executed, the array named "A” is not defined in two

consecutive segments in the program data area, and an error will result at
line 40.
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{Program/data areal

e
(30) | Line 40
A(29)
BC } Line 30
A(28 |
8) Line 20
A(27)
B(2)
B(1) Line 10
B(D)

2. Numeric array variables and character array variables with the same
subscript cannot be defined at the same time. For example, A(30) and A$(30)
cannot be 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 possible to specify the
length of character sirings to be held in character array variables. For
example, the length of a character string which can be held in the character
array variable A$( ) is limited to seven characters or less.

4. Variables subscripted with zero (@) cannot be defined. i A(D) or A$(D) 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 combination of variables, constants, and operators
which can be evaluated 10 a single vaiue. The calculations which you enlered in
Chapter 3 were examples of expressions. Expressions are an intrinsic part of
BASIC programs. For example, an expression might be a formula that
‘computes an answer to some equation, a test to determine the relationship
between two quantities, or a means to format a set of strings.
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Numeric Operators

The PC-1360 has five numeric operators, Thase are the arithmetic operators
which you used when exploring the use of the PC-1360 as a caleulator in
Chapter 3:

+ Addition

- Subtraction
¥ Multiplication
/ Division

A Power

A numeric expression is constructed in the same way that vou entered
compound calculator operations. Numeric expressions can contain any
meaningful combination of numeric constants, numeric variables, and the
numeric operators:

(A%B)A 2
A2, 3)+A3,4)+50-C
(A/B) % (C+Dy

String Expressions

String expressions are similar to numeric expressions except that there is only
‘one string operalor— concatenation (+). Thisis the same symbol used for plus.
When used with a pair of strings, the + attaches the second string to the end of
the first string and makes one longer string. You should take care in making
more complex string concatenations and other string operations hecause the
work space used by the PC-1360 for string calculations is limited to only 80
characters.

Note: String quantities and numeric quantities cannot be combined in the
same expression unless one uses one of the functions which convert a
string value into a numeric value or vice versa:

157+ 19 is illegal
574 e s “1510”, not “25°
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Relational Expressions

Arelational expression compares two expressions and determines whether the
stated relationship is true or false. The relational operators are:

= Greater Than

> = Greater Than or Equal To
= Equals

< NotEqgual To

< = Less Thanor Equal To

< Less Than

The foliowing are valid relational expressions:

A<B
C1,2)>=5
D@j<>8

f A'was equal to 10, B equalto 12, C {1, 2} equalto 6, and D(3) equal to 8, all of
these relational expressions would be true.

Character strings can also be compared in relational expressions. The two
strings are compared character by character according to their ASCH value
starling at the first character (see Appendix B for ASCI values), If one siring is
shorter than the other, a ¢ or NULL will be used for any missing positions. All of
the following relational expressions are true:

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

Relational expressions evaluate 1o either true or false, The PC-1360 represents
true by a 1; false if represented by a 0. In any logical test an expression which
evaluates to 1 or more will be regarded as true while one which evaluatesto @ or
less will be considered false. Good programming practice, however, dictates
the use of an explicit relationa! expression instead of relying on this coincidence.
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Logical Expressions

Logical expressions are relational expressions which use the operators AND,
OR, and NOT. AND and OR are used to connect two relational expressions:
the value of the combined expression is shown in the following tables:

AANDB Valueof A
i True False f
v%&;} © True True False J
B False j False | False |

AORB Value of A
True | False I
vif? © True True True ;
B False - True alse 5

{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-BITS

32767 @1T1111111111111
| 5

3 0000000000000 1
2 0000000000000010
1 000000000000000 1
0 0000000000000000
=1 AT 1114111
=2 1111111111110
=3 TTI1111111101

i
' ¢

~32768  1000000000000000
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The negative (NOT) of & binary number 0000000000000001 is as follows:

NOT 00eDOD0ODOODOTD
(Negative)—11171111111111110

Thus, 1 is inverted to 0, and @ 1o 1 for each bit, which is called “to take negative
(NOT)".
Then, the following will resuit when 1 and NOT 1 are added together:

0000000000000001 (1)
AR R R R AR R AR R (NOT 1)

Tt (-1)

Thus, all bits become 1. According to the above number list, the bits become —1 in
decimal notation, thatis 1 + NOT 1 = —1.
The relationship between numerical value X and its negative (NOT X) is:
X4+ NOTX = —1
This results in an equation of NOT X = —X —1
1e NOTX = — (X + 1)
From the equation the following are found to resut,

NOT @ = —1
NOT —1 =
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 comparison
Clear.

(A < 9) AND (B > 5)

The PC-1360 implements logical operators as “bitwise” logical functions on 16
bit quantities. {See note on relational expressions and true and false). Innormal
Operations this is not significant because the simple 1 and @ (true and false)
‘which result from a relational expression uses only a single bit. If you apply a
logical operator to a value other than @ or 1, it works on each bit independently.
Forexample ifAis 17, and B is 22, (AORB)is23:
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17inbinary notationis 10001
22 in binary notationis 10110
170R 22is 10111 (1if 1 in either number, otherwise 0)
101111523 indecimal,

I you are a proficient programmer, there are certain applications where this

type of operation can be very useful. Beginning programmers should stick io
clear, simple true or false relational ExXpressions.

Parentheses and Operator Precedence

‘When evaluating complex expressions the PC-1360 follows a predefined set of
priorities which determine the sequence In which operators are evaluated. This
can be quite significant:

5+ 2 % 3could be

5+2=7 or 2%k 3=86
7%k 3 =21 B-+5= 11

The exact rules of “operator precedence” are given in Appendix D.

Toavoid having to remember all these rules and io make your program clearer,
always use parentheses to determine the sequence of evaluation. The above
example is clarified by writing either:

5+2)%3 of 5+ (2 % 3)
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RUN Mode

In general, any of the expressions described before can be used in the RUN
mode as well as in programming a BASIC statement. In the RUN mode an
expression is computed and displayed immediately. For example:

Input Display

(523) AND 2 < o) I

The 1 means that the expression is true.

Functions

Functions are special components of the BASIC language which take one value
and transform it into another value. Functions act like variables whose value is
determined by the value of other variables or expressions. ABS is a function
which produces the absolute value of iis argument:

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

LOG is a function which computes the log to the base 10 of its argument.

LOG (100) s 2
LOG (1000) s 3

A funition can be used any place that a variable can be used. Many functions 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.
Using parentheses always makes brograms clearer,

See Chapter 9 for the funciions available on the PC-1360.
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PROGRAMMING THE PG- 1360

ng the PC-1360

Inthe previous chapter we examined some of the concepts and terms of the
BASIC programming language. In this chapter you will use these elements to
Create programs on the PC-1360. Let us reiterate however, this is not a manual
onhow to pregram in BASIC. What this chapter will do is familiarize youwith the
“use of BASIC on your PC-1360.

9 Programm

Programs

A program consists of a set of instructions to the compiiter. Remember the
PC-1360 is only a machine. it will perform the exact operations that you specify.
You, the programmer, are responsible for issuing the correct instructions.

BASIC Statements

The PC-1360 interprets instructions according to a predetermined format, This
format is called a statement. You always enter BASIC statements in the same
pattern, Statements must start with a line number-

10 INPUTA
20 PRINTA % A
30:. END

Line Numbers

Eachline of a program must have a unique fine number—any integer betwaen
1 and 65279, Line numbers are the reference for the computer. They tell the
PC-1360 the order in which to perform the program. You need not enter lines in
sequential order (although if you are a beginning programmer, it is probably
less confusing for youtodoso}. The computer always begins execution with the

lowest line number and moves sequentially through the lines of a program in
ascending order.
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When programming it is wise to aliow increments in your line rurmbernng 110, 20,
30,... 10, 30, 50 etc). This enables vou to insert additional lines if necessary.

CAUTION: Do not use the same line numbers in different programs you
plan to merge.

If you use the same line number, the oldest line with that number is deleted
‘when you enter the new line.

BASIC Verbs

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

Some statements require or allow an operand:

19: DATA "HELLO”

20: HEADRBS
3¢ PRINTBS$
40: END

‘Operands provide information to the computer telling it what data the verb will
‘actupon. Some verbs require operands, with other verbs they are optional. Cer-

tain verbs do not allow operands. (See Chapter 9 for BASIC verbs and their use
onthe PC-1360.)

Note: Verbs, commands and functions must he typed in the upper case
character mode.

BASIC Commands

‘Commands are instructions to the computer which are entered outside of a
program. Commands instruct the computer to perform some action with your
program or 1o set modes which affect how you programs are executed,

Unlike verbs, commands have Emmediat effects—as soon as you complete
entering the command (by pressing the [EYIEEY key), the command wil be
executed. Commands are not preceded by aline number:
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RUN
NEW
RADIAN

commands and their use on the PG-1360).

‘Modes

You will remember that when using the PC-1360 as a calculator, it is set in the
RUN mode.

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 var-
iables andis used in more advanced programming (See Chapter 6).
Beginning to Program on the PC-1360

After all your practice in using the PC-1380 as a calculator you are probably
quite at home with the keyboard. From now on, when we show an entry, we will

hot show every keystroke, Remember to use ERIaE to access characters

above the keys and end every line by pressing the [ [ER [EY

Now you are ready to program!

To enter program staterents into the computer, the computer must first be
placed in the PROGRAM mode using the [I[8IE key. The display will appear
‘as in the following illustration,

PROGRAM MODE |
: PRG
| |

Enter the NEW command.
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. Display
N2 ENTER -
] !

data. The prompt appears after you Dress g
ter is awaiting input.

The NEW command clears the PC-1360 memory of all existing programs and
ITER

a4 . indicating that the compu-

Example 1—Entering and Running a Program
Make sure the PC-1360 is in the PRO mode and enter the following program:

input Display

10 PRINT “HELLO" | 10:PRINT “HELLO” |

Notice thatwhen you push [EYEEHEN the PC-1360 displays your input, automnat-

ically inserting a colon () between the line number and the verb. Verify that the
statement is in the correct format,

Now change the mode to the RUN:

Input Display
RUN - HELLO |

Since this is only Enf&z of the program, the computer will stop executing at this
point. Press {2 RE=5] to get out of the program and reenter RUN if you wish to
execute the program again.

Example 2—Editing a Program

Suppose you wanted to change the message that your program was displaying,
that is, you wanted to edit your program. With a single line program you could
just retype the entry, but as you develop more complex programs editing
becomes a very important component of your programming. Let's edit the prog-
ram you have just written.
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Are you still inthe RUN mode? If s6 switch back o the PROgram mode.

You needto recall your program in order to edit it. Use the Up Arrow Il to recall
your program. If your program was completely executed. the B will recall the
last line of the program. If there was an error in the program, or if you used the
BREAK ( {21 ) key to stop execution, the BB i recall the line in which the
error or BREAK occurred. To make changes in your program use the g8
move up in your program (recall the previous line) and the Il to move down in
- your prograim (display the next ine). if held down, the B8 and the I witl scroll
vertically, thatis, they will display each line moving up or down inyour program.

You will remember that to move the cursor within the program line displayed at
the top line of the dispiay you use the f 8 (right arrow) and n (left arrow).
Using the n position the cursor over the first character you wish to change:

Note: Evenif several lines of a program are displayed on the display unit, the
curser can be moved only within the first displayed line. To edit a lower

line, move the fine fo the top using the [l key and then edit,

(4J<«Faf << j 10 PRINT “HELLO"

Notice that the cursor is now in the flashing block form indicating that it is on top
of an existing character, Typein:

§
|

ERROR1IN 10

This is a new kind of error message. Not only is the error type identified {our old

._‘E‘i“ieﬂd the syntax error) but the line number in which the error occurs is also
indicated,
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Press the [ok=Y to clear the error condition.

And return to the PRO mode. You must ?:)e in the PROgram mode to make
changes in a program. Using the Bl (or B8 ). recall the line in which the error
occurred.

Input Display

! 10 PRINT “GOODBYE“§

H

The flashing cursor is positioned over the problem area. In Chapter 4 you
learned that when entering string constants in BASIC ali characters musi he
contained within guotation marks. Use the DELete key to eliminate the * 1™

§- 10 PRINT “GOODBYE”_ |

Now let'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 n position the cursor on top of the character
which will be the first character following the insertion.

input Display

Bl | 18 PRINT GOODBYE?

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

Input
{INS |

Type in the |. The display looks like this

]

Input Display

i | 10 PRINT GOODBYE! |

Remember to press [ENEIEE] so the correction will be entered into the pro-
gram.
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Note: 1. if you wish to DELeta an entire line from your program just type in
the line number and the original line will be eliminated.
The DELETE command can be used to delete more than one line at a
time,

2. In the program mode, if keys are input when the cursor is not
displayed, their corresponding characters are usually displayed on the
leftmost column of the top lines of the display unit. However, if the u
or n key is pressed when the prompt symbol is disptayed, the contents
of successive key inputs are displayed starting from the prompt position.

Example 3—Using Variables in Programming

If you are unfamiliar with the use of numeric and string variables in BASIC,
reread these sections in Chapler 4.

Using variables in programming allows much more sophisticaied use of the PC-
1360s computing abilities,

Hemember, you assign simple numeric variables using any letter from A to Z-
A=5

Toassign string variables you also use a letter, foltowed by a dollar sign. Do not

use 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 variables cannot exceed 7 characters in length:

A$="TOTAL"
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The values assigned to a variable can change during the exscution of a program,
taking on the values typed in or computed during the program. One way 1o
assign a variable is to use the INPUT verb. In the following program the value of
A% will change in response to the data typedin answering the inquiry “WORD?",
Enter this program:

18 INPUT “WORD?™ A%

20 B=LEN (AS)

30:PRINT ”WGF{E}WES 5B _LETTERS”

4@ END t ? ! —MBANs space

Since line 30 of this program is longer than 24 columns, the remaining part is
displayed in the next line.

The second new element in this program is the use of the END statement o
signal the completion of a program. END tells the computer that the programis
completed. Itis always good programming practice to use an END statement.

As your orograms get more complex you may wish to review them before you
begin execution. To look at yourprogram, use the LIST command. LIST, which
can only be used in the PROgram mode, displays programs beginning with the

lowest line number.
Try tisting this program:

Input Display

| 10:INPUT “WORD?"; A§

2 20:B= LEN (A$)

| 3@:PRINT“WORD IS ”";B:«
| LETTERS”

Use the Kl and B arrows to move through your program until you have
reviewed the entire program. To review a line which contains more characters
than can be seen atone time, move the cursorto the extreme right of the display

and the additional characters will appear on the screen. After checking your
pragram, run it
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iriput Display

|

|
HELP | RUN

|

|

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
more than one opportunity for input. We will now madify 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

You may type 40 to Delete the entire line or use the E3 tc position the cursor
overthe Ein End. Change line 40 so that it reads:

40: GOTO 19
Now RUN the modified prograrm.
The GOTO statement causes the program to loop (keep repeating the same

Operation). Since you put no limit on the loop it will keep going forever (an
“infinite” ioop). To stop this program hit the BREAK (EITH) key.
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When you have stopped a program using the BRK key, you ¢anrestart it using
the CONT command. CONT stands for CONTinue. With the CONT command
‘the program will restart on the line which was being executed when the [ELT
key was pressed.

Example 4—More Complex Programming

The following program computes N Factarial (N!). The program begins with 1
and computes NI up to the limit which you enter. Enter this program.

100 F=1: WAIT 118
TIQUINPUT “LIMIT?": L
120: FORN=1 TO L
130 F=F %N

10 PRINTN, F

158 NEXTN

160 END

Several new features are contained in this program. The WAIT verb in line 100
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 waiting for you to press .

Alsoinline 100, 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 ta the 80 character maximum including
B vuttiple statement fines can make a program hard to read and modify,
however, so it is good programming practice to use them only where the state-
ments are very simple or there is some special reason to want the statements
onone line.

‘Also in this program we have used the FOR verb in line 12¢ and the NEXT verh
inline 150 to create a loop. In Example 3 vou created an “infinite” loop which
kept repeating the statements inside the loop untit you pressed the [ET key.
With this FOR/NEXT loop the PC-1360 adds 110 N each time execution reaches
the NEXT verb, It then tests to sea if Nis larger than the limit L. f N is less than
or equal 1o L, exacution returps to the top of the toop and the statements are
executedagain. If N is greater than L., execution continues with line 1 60 and the
pragram stops.
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You may use any numeric variable in a FOR/NEXT ioop. You also do not have
to start counting at 1 and you can add any amount at each step. See Chapter 9
for details,

We have labelled thig program with line numbers starting with 100. Labelling
programs with different line numbers aliows you to have several programs in
memory atone time. To RUN this program instead of the one at line 1@ enter:

RUN 100

Inaddition to executing different programs by giving their sfas’té line number,
You can give programs a letter name and start them with the galddl key (see
Chapter 6).

Storing Programs in the PC-1360’s Memory

You will remember that settings, ReSerVe keys, and functions remain in the
computer even after it is turned OFF. Programs also remain in memory when
you turn off the PC-1360, or it undergoes an AUTO OFF. Even if you use the
ELTY Clearor CA keys the programs will remain,

Programs are lost from memaory only when vou:

* Enter NEW betore beginning programming.
* Initialize the computer using the ALL RESET button.

¢ Create a new program using the SAME LINE NUMBERS as a program
already in memory,

® Change the batteries.

This brief introduction to programming on the PC-1360 should serve to illustrate
‘the exciting programming possibilities of your new computer. For more practice
in programming exercises, please see the Program Examples.
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Screen Graphic Functions

The display unit (screen) of the PC-1360 is composed on 150 horizontal and 32
vertical dots (poinis). Simple pictures can be drawn on the screen using
these dots. The foliowing 6 commands are available for drawing pictures,

GPRINT: Graphic PRINT. This command is used to produce
patierns with 8 vertical dots per unit,

GCURSOR: Graphic CURSOR. This command is used to specify the
position when drawing a pattern with GPRINT.

PSET: Point SET. This command is used to ightup orreverse a
specified point {(dot).

PRESET:  Point RESET. This command clears the specified point

(dot).
LINE: This command is used to draw a line or a square
) between 2 specified points.
POINT: This function is used to determine whether the speci-

fied dot is lit or not,

The basics of picture 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 firstis 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 the graphic command after displaying the characters and numeric vaiues.

1. Drawing a Picture Using Predetermined Patterns

A picture is drawn by combining the 16 available patterns shown in the table
‘below and using the GPRINT command.

Hexadecimal T
character b 112131475 6 78

Pattern ‘E
-

.
—
-
W
B
o
L

Om

-

L _BS

LB |

—

T

T E——
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The patterns in this table ail use 4 dots (points).

However, in the GPRINT command, two patterns are combined vertically for an
8-dot pattern as shown in the example below. A picture is drawn by combining
and lining up a number of 8-dot patierns,

{Example)
Upper pattern

i
GPRINT ey

| e |

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

(Example)

GPRINT "C32418"

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

Specifying a Loecation 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-1360 is composed of
158 % 32 dots (points).

Each dot, like a pointon an X-Y coordinate system, can be specified in the form
of (%, y}, where “x” is the horizontal direction and “y” is the vertical direction,
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Y 149

Note, however, that in normal X-Y coordinate systems, the point is higher with
larger values ot "y”, while in the PC-1360, the point is lower on the screen.

The coordinates of the dots on the screen range 0—149 for "x" and @31

13 I3

for "y~
Note:

0 +32767. Any specified value that lies within this range but outside the
screen range will be ignored and will not affect the screen. This appliesto
all screen graphics commands including PSET, PRESET and LINE.

The GPRINT command draws pictures by lining up groups of 8-dot patterns. If
the location (dot) where the picture is io be displayed was specified in the
GCURSOR command, the first 8-dot patiern is displayed on the 8 dots above
and including the dot at the specified location. The rest of the patiern is drawn in
sequence.
(Example)
5:CLS

10: AAS="8B0402010181412FF”

20 GCURSOR (78, 15)

3@: GPRINT AAS

40 GCURSOR (80, 20

5¢: GPRINT AA$

Executing the program will display the following pattern near the center of the
screen.
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—— This location is (80, 20).
————— This location is (7@, 15).

2. Drawing a Picture by Specifying Dots One-by-One

A picture is drawn by lighting up or clearing the specified dot using the PSET or
FPRESET command.

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

(Example)
PSET (75, 15) Lights up the dotat (75, 15)
PSET (75, 15), X Lights upthe dotat (75, 15)if cleared, and clears it

iflit. (Specifying “X” reverses the d@t)
PRESET (75, 15) Clears the dotat(75, 15)

{Example)

100 WAIT 0 : DEGREE
110 FOR A=180 TO 180

STEP -2
120: B=SIN A% 12 } .
130: C=COS A% 12 !
140 X=B+80 \
150: Y=C+14 Je
160: PSET (X, Y) 3
170: NEXT A

180 WAIT : GPRINT e 4
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*1 Defermines the coordinates of the perimeter of a circle with radius 12, The
center is at (0, 0).

"2 Moves the center of the circle to (80, 14).

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

*4 Continues to display the drawn circle.

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

The angle is changed in 1 units from +180° to — 180° in the FOR-NEXT loop.
At each angle, the coordinates on the circle's perimeler are determined and the
corresponding dot is lit,

Drawing Lines and Squares

Although lines and squares can also be drawn using the PSET command, they
can be easily drawn simply by specitying 2 dots in the LINE command.

(Exarnple)

LINE (@, 0)—(149, 31)
Draws a line from (@, @) to (149,313,
LINE (30, 0)—(806, 31), B
Draws a square with iis diagonal from (30, @) to (80, 31 ). B is changed
to BF, the inside of the square will be fillad.
LINE (30, 0)—(80, 31}, X, BF
A filled box is drawn. However, if a dot within the square is already lit, it

15 cleared,
(Specifying “X” reverses the dots.)

(Example)

200: “A”  WAIT 0

210: LINE (60, 0)—(100, 31)
X, BF

220: GOTO 210

Executing this program draws a square with jis diagonal from (60, 0) to (108, 31)
and fills and clears it. With the picture previously drawn using the GPRINT and
PSET commands still displayed, try executing the program by pressing geldg
and . The picture within the square will reverse.
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Note: 1. The graphic screen is 6 dots wider on the left side than the usual
Character and numeric display.

The PC-1360 is designed to retain the drawn image unless cleared.
Consequently, if the program ends or is stopped, the graphic image
may remain on the left side or top of the screen.

(The display is cleared by Pressing (5K

2. Characters or numerais keyed in when the program is stopped by the
graphic mmmad may not be displayed. First clear the dispiay (sc-
reen} using the {8&E key and then key in.







SHORTCUTS

6 Shortcuts

The PC-1360 includes several features which make programming more
convenient by reducing the number of keystrokes required to enter repetitive
maierial.

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

This chapter discusses two additional features which can eliminate unneces-
sary typing—the fs]3 key and the Reserve mode.

The DEF Key and Labelied Programs

Often you will want to store severai different programs in the PC-1360 memory
atone time. (Remember that each must have unigue line numbers). Normally,
to start a program with a RUN or GOTO command, you need 1o remember the
beginning line number of each program {see Chapter 9). But, there is an sasier
way! You can label each program with a letter and execute the program using
only two keystrokes using [BIE -

Putalabel on the first line of each program that you wantto reference. The label
‘consists of a single character in quotes, followed by a colon:

10 "A” PRINT “FIRST”

20: END

80: "B”: PRINT “SECOND”

90: END
Any one of the following characters can be used:A S D F. G H JK L = Z
X, C, V, B, N, M, and SPC. Notice that these are the keys in the last two rows
enclosed with the white line to make it easier for you to remember.

To execute the program, instead of typing RUN 80 or GOTO 10, you need only
press the | EF key and then the letter used as a label In the above example,
pressing gE=g and then ‘B’ would cause ‘SECOND' to appear on the display.

When IsI3 3 is used 1o execute a program, variables and mode setlings are
affected in the same way as when GOTO is used. See Chapter 9 for details,
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Another timesaving feature of the PC-1360 is the RESERVE mode.
Within the memory of the PC-1360, 144 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.

Try this example of storing and recalling a reserved string.
Change the PC-1380 into RESERVE mode by pressing the EIEE and

L0 kevs. Notice that the mode indicator “RUN" and “PRO” dis;appar and
the message “RESERVE MODE” is displayed when the reserve mode is set.

Type NEW followed by the [EYES key. This will clear out any previously
stored characters in the same way NEW clears out stored programs in the
PROgram mode.

Type El{IN foilowed by ‘A’

{nput Display

Notice that the ‘A’ appears in the display at the left followed by a colon.

Enter the word "PRINT and press the [3]E

e

] A: PRINT

A'space appears after the colon signalling you that *PRINT is now stored in the
reserve memory under the letter A

Switch the PC-1360 to PROgram mode, Type NEW followed by [3
clear the program memory. Type 10’ as a line number and then press go
and the ‘A’ key:
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. 10: PRINT |
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
LR and the key that the string Is stored under. The keys available are the
same as those used with DEF, i.e., those in the area enclosed with the white
line.

The maximum length of the reserve string for one key is 80 key strokes,
Including the key name and the [ENIIERY to terminate the definition. Each
BASIC command, verb, or function occupies two bytes of the 144 bytes of
reserve memory available,

To edit a stored character sequence, switch to the reserve mode and Dress
| 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.

'Whenh last character in a stored sequence is a ‘@' character, itis interpreted
as QAR when the sequence is recalled. For example, if you store the string
"GOTO 100@" under the ‘G’ key, typing ELIEE and ‘G in the RUN mode

immediately starts execution of the program at line 100. Without the ‘@’

Character, you must press | after the BB and ‘G to begiﬁ
execution.

To delete reserve programs:

1. Asyouknow, typing NEW followed by [YER 33l clears all reserve memories.

Please note that the above Key ngyerati must be done in the RESERVE
mode.

2. Todelete areserve memory, use the &3 or W ey as described below:
Example: Ciear A% A which is reserved inthe key B

af



SHORTCUTS

 Display . Remarks

S Resarve mode

SAKRA

S Delete A%k A

Template

A template is provided with the PG-1360. You can use the template to help you
remember frequently used ReSerVe sequences or Lel=dl key assignments.
After you have labelled the programs or created the sequences, mark the
template so you know what is associated with each key. You can then execute
programs or recali sequences using the two-keystroke operation.

For example, if you have one group of programs which you often use at the
same time, label the programs with letters and mark the template so that you
can easlly begin execution of any of the programs with two keystrokes, You
might also store frequently used BASIC commands and verbs in the Reserve
Memory and mark a template to speed up entering BASIC programs:

Example;

SN CO8 TAN A8

OO0 OO me,

10
mininlnininlnlslins
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7 Optional Peripherals

The PC-1360 runs with the following optional SHARP peripherals.

MODEL DESCRIPTION CONNECTOR
CE-126P Printer/Cassetie interface printer interface
CE-140P 7 color dot printer serial VO interface

- CE-515P/518P 4 color piotter/printers serial VO interface
CE-124 Cassette interface printer interface
CE-152 Cassetle recorder viaCE-126P or CE-124
CE-1307 Levelconverter serial /O interface

A brief description of each unit is given below. For detailed information refer to
individual instruction manuals. See the chapter RAM cards for information on
what RAM cards can be used with the PC-1360.

CE-126P Thermal Printer/Cassette interface

‘This optional CE-126P Printer/Cassette Interface allows you to add a printer
-and to connect a cassette recorder to your SHARP PC-1360 Computer,
The CE-126P features:
® 24 character wide thermal printer.
Convenient paper feed and tear bar.
Simultaneous printing of calculations as desired.
Easy control of display or printer output in BASIC.
Built-in cassette interface with remote function,
Manual and program control of recorder for storing programs, data,
Diry battery operation for portability.

% % % & & @

For connecting the PC-1360 o the CE-126P, refer to the instruction manual
which is supplied with the CE-126P.

CE-140P Color Dot Printer

The CE-140P is a multi-color rechargeable dot printer. It is physically much
larger than the CE-126P and has a recess into which the computer fits to make
an integral unit. A four ink color cartridge offers 7 printing colors. Paper width is
114 mm with up to 80 characters on a line. AC adaptor EA-150 is used to
recharge the unit. Features include a text mode for printing characters, numbers
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and symbols of varying sizes, and a graph mode for drawing figures. Print head
focation and direction can be controlled and continuous or a variety of dotted
lines drawn. The printer also uses a printing window to ignare printing off the

page without generating errars,

The PC-1360 features a number of special graphics commands desighed to be
used with the CE-140P (see the chapter on computer statements.)
Though the CE-140P connects to the serial /0 interface, the PC-1360 recog-
nizes itas a printer and treats it as if connected to the printer interface like the
CE-126P. Listing and printing do not require the serial /O channel to be opened
(see LLIST and LPRINT commands).

CE-515P/516P Color Plotter/Printers

These units are four color plotter/printers. Unlike the CE-140P dot printer, they
plot using ink pens and are well suited 0 producing high quality graphs and
diagrams. These plotter/printers are stand alone units that connect to the com-
puter's serial I/O interface via a cable.

Many of the features of the CE-140P dot printer are included such as a text
mode for characters, numbers and symbols of varying size and a graph mode
for ploting and drawing. A plotting window ignores plotting off the page without
generating errors. Both absolute and  reiative pen movements are
possible. The CE-516P is an improved version of the CE-515P offering extended
character and symbol sefs, 63 character sizes instead of 15, and such plotting
functions as arc, circle, box, ellipse and solid shading.

The PC-1360 features a number of special graphics commands designed
to be used with the CE-515/516P (see the chapter on computer statements.)

CE-130T Level Converter

The CE-130T is a small adaptor used to adjust input and output levels of the
serial /0 interface to conform with RS-232C interface standards. The purpose
of this is to let the PC-1360 link up with a wide range of other RS-2320
compatible peripherals and computers on the market, For example, a computer
to computer fink can be used for direct transter of programs. The unit inciudes a
Ni-Cd battery that is recharged using AC adaptor EA-11E.
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CE-124 Cassette Interface

This unit is required when interfacing the computer to a cassette recorder to
save and load programs on tape. (unless the built-in cassette interface is used
on the CE-126P printer.) it plugs into the printer interface on the computer side
and into the MICrophone and EARphone jack inputs of the recorder. The
recommended cassette recorder is SHARP's CE-152 mode! though others may
be used if they meet the following specification:

Hem Requirements
| 1. Recorder Type Any standard cassette or micro-cassette
recarder
2. Input Jack “MICY mini input jack (never the “AUX jack)
3. Input impedam@ | Low input jack impedance (200-1000chms)
4. Minimum Input Level | Below 3mV or —50dB
5 Qutput Jack EXTernal, MONITOR, or EARphone mini

output jack, or equivalent

6. Quiput Impedance Below 10 ochms

7. Ouiput Level Above 1V (maximum practical output above
100mW) '

8. Distortion Within 16% (range: 2k Hz to 4k Hz)

8. Wow and Flutter 0.3% maximum (WRMS)

10. Other Stable gpeed recorder motor

Using the CE-126P Printer/Cassette Interface
Using the Printer

_ifyz:ru are using the PC-1360 for manual calculation, you may use the CE-126pP
to simultaneocusly print your calculations.

This is easlly accomplished by pressing the IR key and then the ENTER|
key (P <> NP) while in the RUN mode,
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After this, when you press the [IYIIE:0 at the end of a calculation, the contents
of the display will be printed on ane line and the results will be printed on the
next. For example:

Input Paper

30050 D

You may print output on the printer from within BASIC pragrams by using the
LPRINT statement (see Chapter 9 for details). LPRINT can be used in the same
from as the PRINT statement.

Programs which have been written with PRINT can be converted to work with
the printer by including a PRINT = LPRINT statement in the program (see
Ghapter 9 for details). All PRINT statements following this statement will act as
if they were LPRINT statements. PRINT — PRINT will reset this condition to its
normal state. This structure may also be included in a program in an IF state-
‘ment allowing a choice of output at the time the program is used.

You may also list your programs on the printer with the LLIST command {see
Chapter 9 for details). If used without line numbers LLIST will list all program
lines currently in memory in their numerical order by line number. A line number
range may also be given with LLIST to limit the lines which will be printed. When
program lines are longer than 24 characters, two or more lines may be used to
print one program line. The second and succeeding line will be indented four or
six characters so that the line number will clearly identify each separate program
fine. (Line number, 1 to 999 four; over 399: six)

CAUTION:

* Incase an error (ERROR code 8) oceurs due to a paper misfeed, tear off
the paper tape, and pull the remaini g part of the paper tape completely
out ofthe printer. Then press the 15K key to clear the error condition.

® Whenthe printer is exposed to strong external electrical noise, it may
print numbers at random. If this happens, press the [zl3T4 key to stop

the printing. Turn the CE-126P power off and on, and then press the

K53 key. Pressing the EAE] key will return the printer o its normal

condition,
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When the printer causes a paper misfeed or is exposed to strong exter-
nal electrical noise while printing, it may not operate normally. If this
occurs, depress the [Z[5T§ key to stop printing. (Release the paper
misfeed.) Turn the CE-126P power off and on, and then press the [ k-3
key.
When the CE-126P is not in use, turn off the printer swiich to save the
battery life.

Using the Cassette Interface

Recording (saving) onto magnetic tape

vansdhy

See Tape Notes.

Turn off the REMOTE switch on the CE-128P

. Enter a program or data into the Computer.

. Load the tape in the recorder. Advance the tape to the position where you

want the program fo be recorded being careful to avoid the clear tape leader
(non-magnetic mylar material) and any programs previously recorded.

. ‘Connect the Interface’s red plug to the tape recorder’'s MIC jack and the

black plug to the REM iack.

. Turnon the REMOTE switch.

Simultaneously press record and play buttons on the tape recorder (fo put it
in record mode).

Enter recording instructions (CSAVE stalement, PRINT # statement), and
press the G2 HES8 key for execution,

First set the unit to “RUN" or “PRO” mode. Next push the following keys:
ClSIAVIE]SHIFT]” [N sHiFT] > | EN:

{To write the contents of data memory onto ta

PIRIINITISHIFT] » NECEEI ENT

pe, use the following method:
=R §
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When you press the [ST1{E] key tape motion will begin, leaving about ar
8-second non-signal blank. (Beep toneis recorded.) After that, the file name
and its contents are recorded.

. When the recording is complete, the PROMPT symbol (=) will be displayed

and the tape recorder will automatically stop. Now You have your program
ontape (it stitlis in the PC-1360 also).

When data is to be automatically recorded by program execution (PRINT #
statement, not manual Operation}, set up steps 1 thru 8 before executing the
program.

To aid you in locating programs on fapes, use the tape counter on the
recorder.

Veritying a Saved Program

After F@ae::{mg or transferring a program to or from iape, you can verify that the
program on tape and program in the PC-1360 are identical {and thus be sure

‘that everything is OK before continuing your programming or execution of

programs).

1. Turn off the REMOTE switch.

2. Position the tape to a point just before the flle that you want to check.

3. Connect the gray plug to the EARphone and the black plug to the REMote
jack sockets.

4. Turnon the REMOTE switch.

5. Press the PLAY bution.

6. Input a CLOAD? statement and start execution with [ 123 key. Do this

as follows: Set unit 1o "RUN” or “PRO” mode. Eim %emf{:}wmg Key

sequence——
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The'tile name Which you used previously.

The PC-1360 will automatically search for the specified file name and will
‘compare the contents on tape with the contents in memory.

When the specified file name is found on the tape, an asterisk “%” is

automatically appended to the fine typed in on the screen. This indicates that

the actual checking has started.

If the programs are verified as being identical, a PROMPT symbol (=) wil

be displayed.

It the programs differ, execution will be interrupted and an Error code 8 will
be displayed. If this occurs, try again.

Loading from a magnetic tape

See Tape Notes,

1.

2.

To load, transfer, or read out programs and data from magnetic tape into the
PC-1380, use the following procedure,

Tumn oftthe REMOTE switeh,

Load tape in the tape recorder. Position tape just before the portion to be
read cut,

Connect the gray plug to the EARphone and the black plug to the REMote
jack sockets (if the recorder has no REMote socket, use the PAUSE button
1o control tape advancement manually.)

Turn on the REMOTE switch,

- Push the PLAY button on the tape recorder (playback mode).

Set the VOLUME control to middle or maximum.
Set Tone to maximum treble.,
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6. Input transfer instructions (CLOAD statement, INPUT # statement), and

press §AVEAS:E key for execution,

Putthe unitinto “RUN" or “PRO” mode. Then push the following keys:

clL]ofa]plsHiFT [~ EERE sHiFT ] ENTER]
{Toload the contents of the data memory,

SHIFT | # NEUELIEY ENTER |

e automatically searched for and its contents
will be transferred into the PC-1360.

Onee the specified file is found on lape, loading begins. This is indicated by
an asterisk " %" that is automatically appended to the line typed in on the
screen,

. When the program has been transferred the computer will automatically stop

the tape motion and display the PROMPT (>} symbol,

To transfer data (INPUT # statement) in the course of a program, set up

steps 1 thru 5 prior to executing the program.

Ifan error code 8 is generated, try running the load again from the beginning.
it occurs again repeat the process after adjusting the volume up ordown a
littte. If no error code is displayed but the tape does not stop, something is
wrong. Press the 304 key to stop the tape and try again.

Tape Notes

1.

Always use the same recorder for checking or loading that was used for
saving the program. Using a differrent model may generate errors.

Use high quality cassette tapes only. Standard audio tapes should not be
used.

Keep tape heads and mechanism clean. If errors in reading, checking or
loading programs persist, the problem may be a dirty head. Try cleaning and
demagnetizing the head then repeating the process.
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4. Setthe volume to between middle and maximun, Anincorrect setting is also

sometimes the cause of errors, Experiment by adjusting the level each time
untii no errors are generated.

5. Keep all leads and connections clean and cotrectly attached,

6. Sometimes using the AC adaptor for the CE-126P interface can cause hum
to affect the recording signal. I this happens, switch to battery usage.

7. The tone contro! should always be sef to maximum.

8. When reusing an old tape for recording programs, erase ali old programs on
the tape first before recording.

Using Color Printers

Connection of the optional CE-140P Color Dot Printer or CE-515P/CE-516P
Color Plotter/Printer to the COMPUTER allows you to have hard-copy outputs
of programs and calculation results as well as graphic printouts in multiple
colors. The CE-140F can draw a figure in seven different colors using four color
cartridge inks, whereas the CE-515P draws a chart or diagram with four differ-
ent color pens. The CE-140P printer can be connected directly to the serial /O
interface of the computer. However, the CE-515P requires cable (CE-518L) for
connection to the serial YO interface.

Color Printer Notes

The BASIC commands used in the COMPUTER include various printer com-
mands applicable to a color dot printer or color plotter/printer, as well as the
LLIST and LPRINT commands for printing programs and calculation resuits.

The CE-515P color plotter/printer can be used only when the serial input/output
interface of the COMPUTER is in the “Open” state. Therefore, be sure 1o exe-

‘cute the OPEN command before executing any printer command to the plotter/
printer,
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Drawing Range and Coordinates of Graphics

When printing data in graphic form will the CE-140P or CE-515p, you may use
a printer function called scissoring, whereby that portion of a figure or diagram
that should fall on the printing paper is actually drawn and that portion that
should fall outside the printing paper is imaginarily drawn. This functian Is very
convenient when you wish to draw onty a part of a figure, but it is easier for you
to prepare a program for drawing the entire figure, or when you draw a large
dlagram by dividing it into some parts according to the size of the printing paper,

However, if your program is incorrect, the figure intended to be drawn on the
printing paper may be drawn in the imaginary area. So be sure to program cot-
rectly when you use this function.

The directions and positions required for drawing a line in graphics printing are
expressed by X and Y coordinates. With regard to coordinate X for horizontal

direction, “~" indicates the leftward direction and “+7, the rightward direction,
With regard to coordinate VY for vertical direction, “+” indicates the upward
direction and “- " the downward direction.

‘When using any of the optional color printers, refer to the operation manual
supplied with each printer for detailed information.

Serial /O Function

The COMPUTER is equipped with a serial /O interface. This interface function
can be used to connect the optionat CE-140P or CE-515P color printer to the
COMPUTER for graphic printing in multiple colors and to allow data transfer
between the COMPUTER and the host computer.

Note: Exercise care since applying to the /0 terminal a voltage exceeding the
allowabie range of the COMPUTER may damage the internal parts,

Basics on Use of the Serial /0 Interface

The circuit of the serial /0 interface is usually closed. If closed, data from the
serial I/0 terminal cannot be sent and the received data cannot be read.
Therefore, you must open the circuit using the OPEN command. (An attempt to
execute this command when already open will resultin ERROR 8.}
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Further, the conditions to perform data VO with the host computer connected to
the COMPUTER must be satisfied. In other words, the condltions for /O signals
must be the same for both the COMPUTER and the connected host. If the condi-
tions are different, the VO signals (data) cannot be read correctly and this wil
resultin data errors. The OPEN command can be used o set or modify the /O
conditions.
After the conditions for both sending and receiving sides are satisfied and the
~circult opened, the following commands are used to perform data or program
Rlie}

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

Althe end of the data {or program) transfer, the circuit of the serial /O interface
is closed. Although the CLOSE command is used to close the circuit, the circuit
is also closed when the program ends (such as when the END command is
executed) or when the RUN command is executed,

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

Note: The COMPUTER is not equipped with a timer function to interrupt com-
munication with the connected equipment by measuring the waiting time
for each I/0 command to the serial /O interface.

Therefore, if the connected equipment is not ready to communicate
(such as when the power is off) while a command is being executed or if
communication at the connected equipment is interrupted, the COM-
PUTER cannot terminate its command execution

| [T key and stop the command execution.

ifthisisthe case, press the g

Serial I/O Function during CE-140P Use

Connection of the COMPUTER with the optional CE-140P color dot matrix
printer enables on-the-spot printout with a single compact unit,

A serial /O interface is provided on the side of the CE-140P printer to enable
connection of the computer and printer to another personal computer.

# The CE-140P switch should normally be setto SIO. The printer can be used
as follows depending on the system configuration,
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|

| CE-140P switch | Serial /O CE-140Ponly | CE-140P and
position interface connecied ; CE-126P connected*!
SIO(Setherefor | OPEN IOperformed | Sameas lef
| normaiuse.) fom CE-140P /O
: interface l
j CLOSED Output@:}yénmd on | Qutput printed on
| CE-140P | CE-128p*
| PRINTER --i OPEN" Oiéwwﬁmed on | Same as left
g CE-140P
| CLOSED | Qutput printed on i Qutput printed on
| J - CE-140p | CE-126P* .

"' In this case, the CE-126P printer is connected to the connector on the left
side of the COMPUTER together with the CE-140p printer,

** When using the CE-140P in this setting, specify serial VO conditions with the
QPEN command as described below (Inifialized: referto the OPEN command.)
OPEN "1200, N, 8, 1, A C &1IAY
it the 1/O condition setting is not correct, the CE-1 40P printer will not Operate
properly.

% Commands related fo graphics are output to the CE-140P.

Notes: 1. Before connecting the CE-140P to the computer, be sure to turn off
the power of the computer.

2. While the LOW BATTERY indicator of the CE-140P is Muminating,
an attempt {o produce any outputs on the CE-140p by commands
from the computer will resyls inan error (Error code 8}.

3. When the CE-140P iz in the ink replaceable state, the power of the
Computer cannot be turned off even it you slide the power switch to
the OFF position. Press the [ (8 key of the CE-140P and then turn
off the power of the computer,

When using the serial 110 commands

When several programs are stored within the PC-1360 with the MERGF
Command, a program cannot be sent through the serial 1/0) interface with the
SAVE or LOAD command. This is because the MERGE command of the
PC-1360 differs from the MERGE command of other personal computers,
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Note:
1. Applying voltages exceeding allowable PC-1360 ranges 1o serial /O
terminal pins may damage internal parts.

2. The PC-1360 serial interface cannot detect if the other computer is
ready to receive data or is busy. The PC-1360 will continue execution of
11O commands and cannot be interrupted by a request from the receiving
side. I the other computer stops receiving data, use the [EEI@ key on the
PC-1360 to stop transmission.






USING THE RAM CARDS

8 Using the |

The PC-1360 has two siots accessed from underneath the computer that can
hold a variety of RAM cards. Programs and data are held inthe cards according
o the memory structure selected by using the SET MEM command. The
PC-1360 does not have any internal RAM of its own and 80 it cannot be oper-
. aled as a computer unless there is at least a RAM card in slot 1. RAM cards
feature build in batteries that protect the memary onremoval from the computer,
In this way programs can be stored and saved on RAM card as an alternative to
‘cassette tape. Memory capacity varies from 2 KBytes 1o 32 KBytes of RAM.

RAM card name Capacity

CE-210M 2KB

CE-211M 4KB

CE-212M 8 KB (supplied as standard)
CE-2H16M 16 KB

CE-2H32M 32KB

Mounting the RAM Card

Always mount one RAM card at a time. The lock on the underneath of the
machine has three positions. The middle position locks both slot covers, Moving
the lock in Opposite directions will Open one of the two siots,

1. First check that the RAM card contains its internal battery.
2. Tum off the PC-1380

3. Open one of the slots by moving the lock and remove the cover. Be careful
notio touch any of the pin terminals of the RAM card.

aaaaaa

o

T siot cover
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4. Insert the terminal end of the RAM card according to the arrow. Be carsfyl
not to insert the card backwards.

5. Gently press the RAM card and the card will snap into place.

Card being pressed down

8. Replace andlock the siot cover. Note thatthe PC-1360 will not operate unles
the cover is locked, If you forget this, lock the Cover, turn off the power and
turn on again.

Removing the RAM Card
1. Turmn the PC-1360 off

2. Remove the slot cover ofthe PC-1360 as described in the mounting instruc-
tions. Pull the card mounting/removal lever in the direction of the arrow as
shown in the figure. This releases the RAM card from the tab so thatitcan be
removed.

Mounting/removal lever TS
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Take oUt another RAM card from its case, and keep the replaced RAM card
inthe RAM card case.

3. Attach the slot cover 1o the PC-1360 and slide the lock to the “LOCK”
positicn,

Using the RAM Card

The structure of memory usage depends on the SET MEM setting. There are
three options. Refer to the SETMEM command for detaiis.

The program written the BAM carg is retained (by the battery inserted into the
RAM card) even if the RAM card is removed from the PC-1360. Therefore, the
Same program can be used by mounting the RAM card againinto the PC-1360.

. The PC-1360 can hold two RAM cards in its two RAM slots. When using two
- RAM cards, always be careful to reinsert them in the same slot that they were in
before. This is because the function of each card differs according to which siot
itis in. Usually, the program s in the card in siot 1 and variables are held in the
card in slot 2. See the SET MEM command for options on using the siots. If you
contuse the cards and reinsert them in the wrong slots, the initialization mes-
sage appears. To proceed with initialization, press the Y key.

Possible slot usage combinations are shown below:

1. Slot 1 =MEMS$“C” card
Slot 2=anything

2. Slot1=MEMS$"B” program side
Slot 2=MEM$“B" data side

3. Slot 1=MEM$“D" program side
Slot 2=MEMS$“D" data side

99



USING THE HAM CARDS
With a MEM$“D” card, the accompanying card in the other slot need not be
formatted first.

Initialization messages appear when the following combinations are used:

1. Siot1=MEMg"D" program side card

2. Slot 1=new card
Slot 2=MEMS$"D" data side card

When using the cards together like this and pressing any key except the
the initialization message appears:

e, n_w.u,_w.“%.w__m_w_u_m__w,m__um_mmu_,,*wn
H

J E;REM$ o mcn
f RAMCARD S1CLEARO.K. 2
|

Precautions When Using 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, itis recommended that the program be recorded beforehand on tape.

The program and data stored within the RAM card are cleared if the ALL RESET

buttonis carelessly pressed. Refer io chapter 2 for initializing the PC-1360 while
protecting RAM card contents.
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Copying RAM Cards

RAM cards that do not contain password protected programs can be copied.

The card 10 be copied from is placed in slot 1 and the card to he copled to is
placed in slot 2. Both cards must have the same memory size.

1. Switch off power.
2. insertthe card to be copied from in slot 1.

3. Insertthe card to be copiedioin slot 2.

4. While pressing the 08 key, turn on power. The following screen appears:

| Ram carp copy? |

|

Pressing any other key except the i key aborts the copy and returns you to the
normal operation display:

j( " RUN MODE

|

A

Pressing the K key generates another prompt:

j S1:SOURCE, $2:DEST O.K. 2 |
|

Pressing any other key except the B8 key Q@ﬁerates the following screen and
power should be turned off:

e
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On completion, a message is displayed:

g

Using RAM cards from other computers

PC-1450 and PC-1460 programs held on the card are automatically converted
for the PC-1360. After conversion, if the system work area (about
1.5KBonthe RAM card) could not be obtained, the following message appears:

I MEMS = <o |
f RAMCARD S1CLEAROK. ? |

|
| .

Also, if any line exceeds 80 bytes, the excess part is ignored and after
conversion a message is displayed:

i B

;} WARNING:
SOMELINEEXCEEDED 798 |
] HIT ANY KEY |

|

It conversion excuted without errors, the normal operation screen is displayed:

| RUNMODE

! s

e

|
|

Note that all variables etc., are cleared in this process,
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9 BASIC Reference

‘This chapter lists alphabetically all the computer statements that run on the
PC-1360. Where it exists, the shortest recognizable abbreviation for a state-
mentname is given. Statements are classified into three main types:

‘Commands

Commands are used outside a program o change the working environment,
perform ulilities, or to control the program. They are typed in without a line

number and execute on pressing the 3R] key.

Verbs

Verbs are used within a program. Each one forms a single BASIC statement,
The verb is declared with a line number on the left of the equals sign of the
BASIC statement (except when more thanone verbison a single programline.)

Functions

Afunctionis a special operator used in a BASIC program to change one variable
into another. It appears somewhere on the right of the BASIC statement equals
sign except when directly entered using the computer as a calculator. Some
functions take an argument. Those that do not are used in the same way as
simple program variables and are sometimes called pseudovariables.

Numeric functions take a single numeric value and return a numericvalue, They
include trigonometric functions, logarithmic functions, and functions which
operate on the integer and sign parts of a number. Unlike some forms of BASIC,
if the argurent part is a number or single variable, the argument need not be
enclosed in parentheses,
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String functions are Used to manipulate text strings. Some take a string
argument and return a numeric value. Some take a string augument and return
a slring. Some take a numeric value and retumn a string. Some take a string
argument and one or lwo numeric arguments and return a string. Unlike some
forms of BASIC, if the function takes a single argument and the argument is not
an expression, parentheses may be omitted,

Some instructions can be used as both a command and a verb. All instructions
must be typed in upper case. There are five special groups of statements:

Screen Graphics Related

These controt graphic output to the screen of the PC-1360.

Plotter/Printer Graphics Related

These are related to the graphic features of the CE-140P color dot printer and
the CE-515P/516F color plotter/printer. Graphic data can be sent to the plotter/
printer using graphic codes with the LPRINT command. However, these special
commands let you do the job more easily and simplify your program. Al
parameter values specified for plotter/printer graphics related commands
{except the ratio given with CIRCLE) are truncated to whole numbers on
‘execulion.

Cassette Tape Related

These controf the reading and writing of data to a cassette tape,

Serial I/O Related

These concern data input and oulput via the serial VO interface.
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'Maichine‘L;aﬂguéage Related

These are used to call up and execute machine language programs, and o
access and read to individual bytes of memory.

These abbreviations are used 1o classify the type of each statement in the
descriptions that follow.

C=command

V=verh

F=function

P=printer

Gs=screen graphic related
Gp=plotter/printer graphic related
T=cassette tape related

S=serial /O related

M=machine language related

‘The following conventions have been adopted in compiling this dictionary.

1] The parameter in squate brackets is optional. The brackets them-
selves are not part of the command entry.

{} Used to enclose parameter values in certain commands. They shouid
be entered as part of the command.

{} Braces indicate that you should select one of the enclosed para-
meters. The braces are not part of the command entry,

Used to enclose parameters in certain commands. They should be
entered as part of the command.
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ABS

C,V,F

FORMAT: 1. ABS(X)

Abbreviation: AR
See Also:

PURPOSE:
Returns the absolute value of the number X

REMARKS:
The number X may be any numeric expression.

EXAMPLE:
5 WAIT 70
1@ PRINT & NUMBER
20 FOR |=-2 TO 2
30 PRINT 1, ABS ()
4@ NEXT |
S8 END
RUN
NUMBER
—2.
-1,
a.
1.
2.

ABSOLUTE"

ABSCOLUTE

i e
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acs "

FORMAT: 1. ACS(X)

Abbreviation: AC.
See dise: ASN, ATN, COS

PURPOSE:
Returns the arc cosine of X

REMARKS:

This tunction returns the inverse cosine of the expression X in degrees,
radians, or as a gradient value depending on which mode the computer is set to
with the DEGREE, RADIAN, or GRAD command. The value of X is limited to

—1EXET

EXAMPLE:

10. DEGREE

20 PRINT “ARC COSOF 0518 SACS (0.5
30 PRINT "ARC COSOF 0 1S "ALS (@
43 END

RUN
ARC COS OF 0.51S 60.
ARC COS OF IS 90.

-

e
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AREAD | - | ;

FORMAT: 1. ABEAD variable name

Abbreviation: AR. o
See Also: INPUT verb and discussion of the use ofthe §aj=adll key in Chapter 6

PURPOSE -

The AF%E verb is usedto readin g single value to a program which is started
using the ] key.

REMARKS:

When aprogram is labelled with a letter, so that it can be started using the [
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 foliowing the table. If it appears elsewhere in the program, it will be

ignored. Either a numeric or string variable may be used, but only one can be
used per program.

the AREAD verb type the desired value in the RUN mode, press the
B2 key, followed by the letter which identifies the program. if a string variable
s being used, itis not necessary to enclose the entered string in quotes.

When the display indicates PROMPT (" > "} at the start of program execution,
the designated variable is cleared

Note how text is stored in the following example that uses PRINT at the start of
the program.

100 “ATPRINT ABCT, “DEFGT
20: "5 AREAD A%: PRINT AS
RUN mode

DEF DEFG
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When the display indicates PRINT Numeric expression, Numeric expression,
Numeric expression..., or PRINT “String”, "String”, “String” ..., the contents
displayed last are stored.

'When the display indicates PRINT Numeric expression; Numeric expression:
Numeric expression ..., the contents displayed first (on the extreme left) are
stored.

~ When the display indicates PRINT “String”; "String”; “String” ..., the contents
of the “String” designated last (on the exireme right) are stored.

EXAMPLE:

100 “X": AREAD N
20: PRINTN A 2
30 END

Entering 7 I X will produce a display of “40.
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ARUN v

FORMAT: 1. ARUN [{expression)]
2. ARUN [{character string)]

Abbreviation: ARU.
See Also: AUTOGOTO, RUN

PURPOSE:
Sets the computer to start program execution automatically on power on.

REMARKS:

When ARUN is included as the first program stalement (i.e., with the lowest line
number in the program) at power on, the program will execute as if a RUN com-
mand had been entered from the Keyboard.

This command is similar to AUTOGOTO exceptthat all variables and arrays are
Cleared before program execution.

After an AUTO POWER OFE statement has been executed to turn the PC-1380
off, wher power is turned on again, the AUTC RUN function is initially inopera-
tive,

EXAMPLE:

5: ARUN
10: CLS: WAIT 50
200 PRINT "WELCOME TO THE WORLD OF”
30: PRINT “THE COMPUTER”
40 PRINT “YOU HAVE " MEM " BYTES FREE”
50 END

The program runs automatically on POWER ON.
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ASC C,V,F

FORMAT: 1. ASC {string variable)
2. ASC ("string”)

Abbreviation: A.
See Alsp: CHRS

PURPOSE:
Returns the ASCH code value for the first character in the specified string.

REMARKS:

The string can be specified as the contents of a string variable in the form X$ or
as an actual string enclosed in quotes, “XXXX". Only the value of the first
character in the string is returned regardless of the length. For character code
tables, refer to Appendix B,

EXAMPLE:

10 INPUT “ENTER A CHARACTER TAS
200 N= ASC (A$)

30 PRINT “THE ASCH CODE I8 N
40 GOTO 10

[10] The userhits a key to enter any character.

[20] ASC finds the code number for this character.

[30] Prints out the answer. _

01 Repeats undif the user halts the program by hitting the §iz0.4 key.

4
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ASN - e

FORMAT: 1. ASN(X)

Abbreviation:
See Also: ACS, ATN, SIN

PURPOSE -
Returns the arc sine of X

REMARKS:

This function retumns the inverse sine ofthe expression X in degrees, radians, or
as a gradient value depending on which mode the computer is set to with the
DEGREE, RADIAN, or GRAD command, The vaiue of X is limited to-

= &= §

EXAMPLE:

5. WAIT 60

9. CLS

20: DEGRFEE

30: PRINT "ARC SIN", “ANGLE"
40: FOR H=0 TO 10

S0 X=H/10

B0: DX= ASN X

7@: PRINT X.DX

80 NEXTH
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ATN C,V,F

FORMAT: 1. ATN(X)

Abbreviation: AT,
See Also: ACS, ASN, TAN

PURPOSE:
~ Retumns the arc tangent of X

REMARKS:
This function returns the inverse tangent of the expression X in degrees, radians,

or as a gradient value depending on which mode the computeris set fo with the
DEGREE. RADIAN, or GRAD command.

EXAMPLE:

10 CLS

20: RADIAN

25 PRINT “TANGENT”, “ANGLE”
S0 FOR T=0¢ TO 2¢

40: RT= ATN (T)

50 PRINT T.RT

60 NEXT T
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FORMAT: 1. AUTOGOTO {expression)
2. AUTOGOTO (character string)

Abbreviation: AU,
See Also: ARUN, GOTO

PURPOSE:
Sets the computer to start program execution automatically on power on.

AREMARKS:

When AUTOGOTO is included as the first program statement (i.e., with the low-
est line number in the program) at power on, the program will execute as if a
GOTO command had been entered from the keyboard. This command is similar
‘to ARUN but does not clear all variables and arrays before execution.

EXAMFLE:

10 AUTOGOTO 60

The program starts execuling from line 60 on POWER ON.
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BASIC B i

FORMAT: 1. BASIC

Abbreviation: BA.
See Also: TEXT

PURPOSE:
_Ciears the text mode.

{valid only in program mode)

REMARKS:
Executing this command clears the text mode and returns the mode o BASIC.
As the mode returns to BASIC, the prompt symbol changes from “<" 1o “>",

Changing from the text mode to the BASIC mode usually changes the textin the
PC-1360 to & program (internal code).

Note that abbreviations such as “P.” and “1.” are not converted to their respective
cormands. In such cases, move the cursor to the right line and press the
EETHERR ey 1o convert the abbreviated code into a PC-1360 recognized com-
mand name. Any commands or formats used in text mode but not available in
the PC-1360 will not be executabie.

During program conversion, the “ sk %" mark is displayed at the end of the fourth
line.

1f a password has been set, executing the BASIC command results in an error
(ERROR 1),
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BEEp” o ” »

FORMAT: 1. BEEP number
2. BEEP number | tone [, duration]]

Abbreviation: B
See Also:

PURPOSE:;

Generates beeps of the specified tone and duration through the computer's
internal speaker.

REMARKS:
number specifies the number of times the beep will sound. The value mustbe a
positive number or expression up 1o 9.999999559F 99,

The tone option specifies the rising tone {frequency) of the beep in the range
20510 0.255 corresponds to a frequency of approximately 230 Hz, and @ corres-
ponds to a frequency of approximately 2.8 kHz,

The duration option specifies the duration of the beepinthe range 0-65535. The
beep duration setting varies with the ione parameter. The same duration value
will appear relatively longer for lower frequencies.

Specifying just the number uses the command the same way as forthe PC-1350
computer, thought because of hardware differences the sound may differ
slightly. BEEP execution can be halted by pressing the [EE18 key.
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binations ¢f parameters used.

EXAMPLE:

1¢: FOR

=1

10 3

20: FOR J=5 TO25 STEPS
1,J,150

30. BEEP
40: NEXT
5@ NEXT
60 END

[1@] This outer loop
120 The inney

J
!

is used to change the number of beeps from 110 3.
loop counter is used to change the tone.

130] The BEEP statement is executsd 15 firmes.

117

G0 dn) 45 (MHz)

| N crequency | Emaney | T[Nt o et | At Toernce o,
|do g3 | 2616 | 2618 | 008 [ 222]do | 27 | 10465 | 10407 | —056 | 39
do#j 4 BT72 | 2777 | @18 (208 Jdo#| 28 | 11087 | 11130 | 030 | a5
re 15 2937 | 2943 | 020 (195fre | 28| 11747 | 11743 | —0.03 | a2
A6 81T | 3114 0 010 183 |re# | 30 | 12445 | 12427 | -014 | 29
m [ 7 3206 | 3290 |-oi8 |i72]mi |31 13165 [ i3106 | 008 | 26
fa | B | 3492 | 3488 011 161 fa || 32 | 13960 | 14066 | 069 | 23
fa# ] 9 | 3700 | 3710 | 027 150 |fa# | 33 | 1480.0 | 14712 | -060 | 21
150 10| 8920 | 3914 | -020 !141(s0 | 34 | 1568.0 | 15802 | .77 | 18
[so# ) 11| 4158 | 4142 | -027 132 lso#| 35 | 16612 | 16623 | 0.07 | 16
|la 12 ad00 | 4309 |—oes [123| 1 | 36| 17600 | 17534 | 038 | 14
ok |18, 4662 | 4655 | -015 [115ia# |37 | 18647 | 18564 | @52 | 12
LU %4 4839 | 4942 | @06 (107( t |38 | 19755 | 19692 | -0az | 10
| do |16 ] 5233 | 5224 | 0.7 |100|ac | 30| 20930 | 20984 | 025 | B
do# | 16 | 5544 | 5541 | 005 | o3

lre |17 5873 | 5899 | @44 | 86

re# | 18 | 6223 | 6244 | 034 | 80

mi |19 ] 8503 | 8564 | -paq4 | 75

fa | 20| 6985 | 6994 | 013 | 69

fa# | 21| 7400 | 7399 | 001 | 64

|so 22| 7848 | 7853 | ©.17 | 59

1SO# | 23| B3BE | 8258 | .-058 | 55

la | 24| 8800 | 8828 = 032 | 50

lla# |25 | 9323 | 9343 | @21 | 46

§ 26| 9878 | 9922 | p44 | 42

MIN. 2306 Hz (255) T={80+40) x 3.9 (us)

MAX. 2844.4 Hz (o) A
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CALL C,V.M

FORMAT: 1. CALL memory address

Abbreviation: CA.
See Also: FPEEK, POKE

PURPOSE:
Calls up and executes a machine language subroutine

REMARKS:

Calls up a machine language subroutine starting at the specified mermory
address and begins execution. The address is a value in the range of 0-65535
(&0-&FFFF in hexadecimal -} Normally only bank @ can be accessed regardless
ot which RAM card is bei ing used.
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CHAEN } -

FORMAT:

1. CHAIN

2. CHAIN expression

3. CHAIN “filename”

4. CHAIN “filename”, expression

Abbreviation: CHA.
See Also: CLOAD, CSAVE, RUN

PURPOSE:

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 reading a cassette
tape.

REMARKS:

To use the CHAIN verb one or more programs must be stored on a cassetie,
Then, when the CHAIN verb is encountered in a TUNNINgG program, a program is
loaded from the cassette and executed,

The first form of CHAIN loads the first program stored on the tape and begins
execution with the lowest line number in the program. The effectis the same as
having entered CLOAD and RUN when in the RUN mode.

‘The second form of CHAIN loads the first program stored on the tape and begins
execution with the line number specified by the expression.

The third form of CHAIN searches the tape for the program whose rame is
indicated by “filename”, lnads the program, and begins execution with the low-
estline number.

The fourth form of CHAIN wil 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,
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For example, |

el's assume you have three program sections nared PRO-1,

PRO-2, PRO-3. Fach of these sections ends with a CHAIN staternent.

“PRO-17
) B ; Magnetic tape
10: ¢
20 é (" ¥ indicates the position of the tape
; . recorder head.)
§ Execution
;
: T
X ;o .
400. CHAIN { ?Fié@ ﬁame; File name
— e J PRO-2" f “PRO-3”
400: CHAIN “PRO-2" 419 “— T
e % /
/
——| 410 2 e
‘ S
el
&
¢ Execution
3
¢
. é e — e S
1 780: CHAIN File name | | File name 7
L ] ‘PRO-2" | | “PRO-3" )
700: CHAIN "PRO-3", 719~ mﬂffw- |
"PRO-3" /
710 ¢ o —
i - . ¥
‘ Xecution
: ( Flle name | |File name j (
: : ) “PRO-2" “PRO-3” J /}
s \? -
890 END

next section is called

tions are evertually run.
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Note:
When a prograrm containing a CHAIN command is loaded from the tape by the
MERGE command, check 1o be sure that the CHAIN command s correct.

EXAMPLE:
10: CHAIN
20: CHAIN “PRO-2", 480

[12] Loads the first program from the tape and begins execution with the lowest line number.

120] Searches the tape for a program named PRO-2. loads it, and beging execution with line
number 480,

199



BASIO HECERENCE

CHRS C.V.F

FORMAT: 1. CHRS numeric expression

Abbreviation: CH.
See Also: ASC

PURPOSE :

CHR$ is a string function which returns the character which corresponds to the
numeric character code of its arqument,

REMARKS:

The chart of character codes and their relati onship to characters is given in
Appendix B. CHR$ 65 is “A”.

If character code 13 is specified when manually executing the CHR$ command,
the specified contents that follow it will not be di isplayed.

EXAMPLE:
GHF%$?Q+{2HR$?“§ +CHR$13+CHR$75 + CHRS76

Characters K and 1. for codes 75 and 76 are not displayed,
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CIRCLE o e

FORMAT: 1. CIRCLE {expression 1, expression 2}, expression 3
[.expression 4]] expression Sl.expression 6]
L.expression 7][ ,expression B[, expression 9]

-Abbreviation: Cl.
"See Also: PAINT, COLOR

PURPOSE:
The CIRCLE verb is used to draw a circle.

REMARKS:
This verb is effective only inthe Graphics mode and is used to draw acircle, arg,
sector, or ellipse in solid line.

Expressions 1 and 2 are used to specify coordinates X and Y, respectively, at
the center point of a circle. The values of expressions 1 and 2 must be within the
range of —999 10 999

Expression 3 is used to specity the radius of a circle. The value of expression 3
must be within the range of 1 to 499 (1=expression 3= 4993,

Expression 4 is used to specify the color of fine. The value of expression 4 may
be specified within the range ot @ to 7 in the extended Color mode and @to 3in
other than the extended Color mode. (See the COLOR verb for the colors
Specified by the respective values.} If expression 4 s omilted, the previous
value (i.e., the color previously specified) is assumed.

Expressions 5 and 6 are uysed 1o specity the starting angle and ending angle,
respectively, of an arc or sector. The respective values of expressions 5 and &
must be within the range of ~2047 to 2047 Itthe value is 0, the right side of the
central coordinates is specified. If g negative value is given, the coun-
terciockwise direction is specified. If a positive value is given, the clockwise
direction is specified. The default value of expression 5is 0 degrees. andthat of
expression 6 is 360 degrees.
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Expression 7 is used to specify the following ratio.

Ratio = ¥ (radius in Y-axis direction .
r«{radiusin X-axis direction

If the value of expression 7 is t, acircleis drawn, If the given value is other than
1, an ellipse is drawn. The default value of expression 7 is 1.

Expression 8 is used to specify a pitch angle. The printer starts drawing a circle
{arc or sector) or ellipse by dividing it in units of pitches from the starting angle
to the ending angle. The value of expression 8 must be within the range of 1 to
2047. The detfault value of expression 8is 1,

Expression 9 is used to specify an arc or a sector. If the value of expression 9is
@, an arcis drawn. If the value givenis 1, a sector is drawn. The default value of
expression 8is ¢,

0 = are 1w sector

N

«-,“____,s’ff
Note:
The respective valyes of exprssions 5, 6, and 8 are specified in units of degrees
irrespective of the specified angular mode.

EXAMPLE:

5 OPEN

183 GRAPH

20: CIRCLE (240, ~10@), 100, 6, 0, 360, 12,10, 0
30 LTEXT

A8 LPRINT

50 END

B e e
mmmmmmmm

1111111
o .

el
o, ot A
.......
L S
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[5] This Verb is redjtiired for CEB18P/0E-518P.
[20] Ratic = 0.5 . N L . (
[30] These two verbs return the printer to the Text mode andmove the printhead back to its lefimost
position,

5 OPEN

10: GRAPH

20: CIRCLE (240, —100), 100, 2, 90, 450, 1, 120, 0
30 CIRCLE (240, -100), 100, 3, ~90, 27¢, 1, 120, 0
40 LTEXT

50 LPRINT

N
£
4 )
/ 5
— g :
- "
Ay ; l(:'
\ f
" K
‘L“‘. J;i
jﬁi YA
£, \
Y :
/s * ¢
{"‘i 1/
! Y
rff ¢
5 f“.
| !
'\ ‘Jg
-.\. ‘l*
Ly
s

[26] Pitch angle = 120
[3@] Pitch angle = 120

The figure is actually printed in color,
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FORMAT: 1. CLEAR
2. CLEAR variable 1, variable 2,..variable n

Abbreviation: CL.
See Also: DIM. ERASE

PURPOSE:
CLEAR is used 1o erase variables which have been used in the program and to
reset all prealiocated variables to zero or nutt,

REMARKS:

CLEAR 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 second part and avaiiable space s limited. CLEAR may also be used at the
beginning of a program when several programs are resident in memory and you
wantto clear out the space used by execution of prior programs,

CLEAR does not free up the space used by the variabies A—2Z, A5—78%, or
A(1)—A(26) (without DIM declaration) since they are permanently assigned
{see Chapter 4). Format 1 clears all variables resetting the permanent variables
to zero or null and leaving 2-character variables undefined. Format 2 allows
specific variables to be cleared. Array names cannot be specified in format 2.

See ERASE for clearing specified arrays,

EXAMPLE

10: A =5: DIM C(5)
20: CLEAR

{(20] Freesup the space assigned to C{) and resets A o zers,
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CLOAD - - -

FORMAT: 1. CLOAD
2. CLOAD “filename”

Abbreviation: CLO.
“See Also: CLOAD? CSAVE, MERGE, PASS

PURPOSE :
The CLOAD command is used o load a program saved on cassetie tape,

REMARKS:
The first form of the CLOAD command Clears the memory of existing programs
and loads the first program stored on the tape, starting at the current position,

The second from of the CLOAD command clears the memory, searches the
tape for the program whose name is given by “filename”, and loads the prog-
ram.

If the PC-1360 is in PROgram or RUN mode, program memory is loaded from
the tape. When the PC-1360 is in the reserve mode, reserve memaory is baded.
Care should be taken not to load programs into reserve memory or reserve
characters into program memory.

The computer does not distinguish between a program and a reserve program.
i a program or reserve program is loaded info the wrong memory in the compii-
ler, the system may hang. If this happens, press the ALL RESET bution on the
back of the computer to clear the condition.

Break execution of the command using [EET® if the search is unsuccessful.
If any errors occur during execution, the loaded program will be invalid,

See the section on tape operation in the peripheral chapter.
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EXAMPLE:

CLOAD"
CLOAD "PRO3™*

“Loads the first program from the tape. L
""Searches the tape for the program named ‘PROS and lsads it
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CLOAD? . -

FORMAT: 1. CLOAD?
2. CLOAD? “filename”

Abbreviation: CLO.%2
See Also: CLOAD, CHBAVE, MERGE, PASS

PURPOSE:
The CLOAD? command Is used to compare a program saved on cassette lape
with one stored in memory.

REMARKS:
To verify that a program was saved correctly, rewind the cassette tape to the
beginning of the program and use the CLOAD? command.

‘The first form of the CLOAD? command compares the program stored in mem-
ory with the first program stored on the tape, starting at the current position.

The second from 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.

See the section on tape operation in the chapter on peripherals.

Note that if & program is read in from tape having been saved from a PC-1350
computer, program code is automatically converted to be compatible with the
PC-1360 and CLOAD? cannot be used for comparison.

EXAMPLE:

CLOAD?
CLOAD? “PRO3"*

_f(’}@snpar@s the first program from the tape with the one in MEmory,
" Bearches the tape for the file name “PROR” and compares itto the one stored in memory,
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FORMAT: 1. CLOADM [load address]
2. CLOAD M “filename” [load address]

C,T.Mm

Abbreviation: CLO. M
See Aiso: CLOAD, CSAVE M

PURPOSE:
CLOAD M is used to load a machine program from tape.

REMARKS:
CLOAD M loads a machine program saved or cassette tape to memory.

BASIC programs already in memory are not overwritten, If load address is omit-
ted, the machine program is loaded to the address specified when CSAVE M
was used to save it, If specified, load address causes the machine program to
be loaded beginning from this address. if file name is omitted, the tape rewinds
-and the first program saved on the tape is loaded.
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CLOSE . - C,V,S

FORMAT: 1. CLOSE [#1]

Abbreviation: CLOS.
See Also: OPEN

PURPOSE:
Close the circuit of the serial 1/O interface.

REMARKS:
This command closes the circuit {in the software sense) of the serial VO inter-
face which was opened by the OPEN command.

Therefore, after this command is executed, any oulput to the serial O terminal
orinput from the same terminal cannat be performed.

- The #1 may be omitted.
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CLS CV

FORMAT: 1. CLS

Abbreviation:
See Also: CURSOR

PURPOSE:
The CLS command clears the display.

REMARKS:
Clears the display and returns the display start position to ¢.

EXAMPLE:

10 WAIT 3

20: INPUT A%

30 FOR B=p TO 23
40: CLS

50: CURSOR B, 1

o@: PRINT A3

70: NEXT B

80: CLS

90: END

This program displays the entry while moving it from left to right on the display unit {from the upper
line to the lower line). Each time the FOR-NEXT loop of lines 30-70 is executed. the display is
‘cleared with the CLS command, display start position is shifted with the CURSOR command, and
the contents of A$ are displayed with the PRINT command. By writing and clearing the display in
this manner, the display can be made to appear to move. (Delete line 4¢ and execute. Note the
difference.)



BASICHEFERENCE

cOLOR e

FORMAT: 1. COLOR expression
2. COLOR expression, 7

Abbreviation: COL.
_ See Also: LLINE, RLINE CIRCLE, PAINT

PURPOSE:
The COLOR verb is used to specity the color of characters or lines to be printed
in normal or extended Color mode.

REMARKS:
Using format 1 (COLOR expression), you can specify four different colors by
giving @ to 3 as the value of expression,

Using format 2 (COLOR expression, 7}, you can specify eight different colors by
giving 0 1o 7 as the value of expression.

With the CE-140P color dof printer, both the formats can be used to specify
‘colors. However, the CE-515P color plotter/printer can only use format 1. The
color specifications applicable to the respective printers are as follows:

CE-140P
| Value of
1 exprassion ¢ ! 2 3 4 5 6 7
1 Format1 Black Furple | Green Fed
Format2 Black Purple Hed |Magenta! Green Cyan Yellow | White

The white specified by value “7” refers to the color of a printing paper. When this
value is given, both the print head and the printing paper move, but no printing
is executed,

CE-515P/CE-516P

Value of
expression @ 1 e 3
Format i Biack Blue Gresn Red
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‘When the COLOR verb is éxecuted with format 2, the printer Is auiomatically
putin the extended Color mode. In this mode, you can select a desired color

from the above eight colors when using the LLINE, RLINE, CIRCLE, or PAINT
verb.

The printer is released from the extended Color mode when the power switch of
the computer is turned off,

EXAMPLE:

10: GRAPH
20: COLOR 1,7

[20] Sets the extended Color mode and at the same time, specifies “Purple” as the color 10 be
used. (CE-140P must be used in this case.}
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C,\V,S

FORMAT: 1. CONSOLE expression

Abbreviation: CONS
See Also: OPEN, LPRINT, LLIST

PURPQOSE:
Sets the number of columns per line for data sending.

REMARKS:
This command sets the number of columns per line for data sent from the serial
VO interface (terminal) using the LPRINT or LLIST command.

The PC-1360 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
:t’he expression exceeds 160, 160 columns perline will be set. Anerror (ERROR

3) results if the value is @ or negative. A value given in the range 1-7, defaults
to7.

1f an expression is not specified, the command is ignored and the number of
‘columns previously set is retained.

The number of columns becomes 39 when the batteries are replaced or when
the ALL RESET bution is pressed.

135



BASIC AEFERENCE

CoNT o -

FORMAT: 1. CONT

Abbreviation: .
See Aiso: RUN STOP

PURPQOSE:
The CONT commandis used o continue a program which has been temporarily
halted.

REMARKS:
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,

When aprogram is halted using the [EEI key. the program can be continued
by entering CONT in response to the prompt,

CONT can also be used to continue a program interrupted by PRINT or
GPRINT.

EXAMPLE:
CONT

Continues interrupted program execution.
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COS C,V,F

FORMAT: 1. COS(X)

Abbreviation:
See Also: ACS, SIN, TAN

PURPOSE:
Returns the cosine of the angie X.

REMARKS:

This function returns the cosine of the angle X, where X is expressed in degrees,
radians or as a gradient value, depending on which mode the computeris setto
with the DEGREE, RADIAN or GRAD command.

EXAMPLE:

1@ DEGREE

20: PRINT “COSOFeapis nCO8 (Bl
30 PRINT "COSOFapis OO0 (em
A END

RUN
COSOF601S 0.5
COSOF901S 0.

S

L
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CROTATE o e

FORMAT: 1. CROTATE expression

Abbreviation: CR.
See Also:

PURPOSE:
CROTATE is used to specify the orientation and printing direction of characters
0 be printed.

REMARKS:

This verb is effective only when the printer is inthe Graphic mode. By changing
the value of expression, you may change the printing direction and orientation
of characters to be printed.

1f you give a value in the range of @ to 3 to the expression, one of the following
four orientations and printing directions of characters is specified, causing the
printer to perform printing in the direction indicated by the arrow.

Whan the LTEXT verb is executed, the orientation and printing direction of
characters to be printed change automatically to normal as when the vaiue Dis
given.
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EXAMPLE:
8 OPEN
1@ GRAPH o
20 GLCURSOR (200, - 30)
30. FOR Z=0 TO 3
48 CROTATE 2
5@ LPRINT “PABCD”
60: NEXT Z
70 LTEXT
80 LPRINT
90: END

[5] This command is required for the CE-515P/CE-5156P

136



BASIC REFERENCE

CSAVE R -

FORMAT:

1. CSAVE

2. CSAVE “filename”

3. CSAVE, “password”

4. CSAVE “filename”, “password”

Abbreviation: ©S.
See Also: CLOAD, CLOAD?, MERGE, PASS

PURPOSE:
The CSAVE command is used to Save a program 1o cassette tape.

REMARKS:
The first form of the CSAVE command writes all of the programs in memory on
1o the cassette tape without a specified file name.

The second form of the CSAVE command writes aff of the programs in memory
on to the cassette tape and assigns the indicated file name.

The third form of the CSAVE command writes all of the programs in memory on
to the cassette tape without 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 maodity the programs. (See PASS
command.)

The fourth form of the CSAVE command writes all of the programs in memaory
on tathe cassette tape and assigns them the indicated file name and password,

Hthe PC-1360 is in PROgram or RUN mode, program memory is loaded to the
tape. When the PC-1 360 is in the Reserve mode, reserve memory is loaded.

See the section on tape operation in the chapter on peripherals,

EXAMPLE :
CSAVE “PROS", “SECRET™

Saves the Rrograms now in memory on to the tape under the name ‘PRO3’ protected with the
password 'SECRET,
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CSAVE I CV, T

FORMAT: 1. CSAVEM [“file name"] start address, end address

Abbreviation: ©S.M
See Aiso: CLOAD, CLOAD M

PURPQOSE:
CSAVE Mis used to save a machine program to tape.

REMARKS:
CSAVE M saves a machine program held in memory to casselle tape in binary
format.

Itfile name is not specified, the machine program is written to tape without giving

it a file name. The program is written to tape starting from the specified start
address up to the specified end address.
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e

FORMAT: 1. CSIZE expression

Abbreviation: CSI.
See Also:

PURPOSE:
CSIZE s used to specify the size of characters to be printed.

REMARKS:
The size of characters to be printed can be specified by giving a value within the
‘following range to the expression.

CE-140P CE-515P
11063 1015

Assuming that the value of expression given as “1” is the minimum size of
characters, the size of characters specified by 2, 3, 4, ... will be two, three, four,
- imes the minimum character size as well as the character pitch and line spac-
Ing. When the power switch of the printeris turned on, the printer is in the state
to print characters by CSIZE 2.

EXAMPLE:
CSIZE 1

Character size: 0.8mm (W) x 1.2mm (H} (4 = & steps)
Character pitch 1 2mm {6 steps)
Line spacing:  2.4mm (12 steps]
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CURSOR o »

FORMAT: 1. CURSOR expression 1, expression 2
2. CURSOR expression
3. CURSOR

Abbreviation: CU.
See Also: GCURSOR, CLS, INPUT, PRINT, PAUSE

PURPOSF:
Specifies the display start position in column units,

REMARKS:

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),

Horizontal position T 01234567 891011121314 151817 18 19 20 24 22 23
{specified by expression 1)

{} .

1

|

Vertical position »«-? _
(specified by expression 2)

A position on the display unitis specified by its horizontal and vertical positions.
The vaiues of expression 1 and expression 2 specify the horizontal and vertical
position, respectively. The range of expression 1 is 0-23. and the range of
expression 2 is §-3.

Format (3) clears the display start position.

Using the CURSOR command allows text to be written fo any part of the screen
‘without affecting existing screen text except where characlers are directly over-
written. To clear the whole screen use the CLS command.
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It the displayed characters overflow the screen, the screen is moved up (scrol-

led) to display all the characters even though the display start position was
specified with the CURSOR command.

EXAMPLE :

5. CLS

10: CURSOR 7,0: PRINT “ABC”

26 CURSCOR 9,1 PRINT TRERT

3¢: CURSOR 11,2 PRINT “GHI”

40: CURSOR 13,3; PRINT “JKL”

9@ CURSOR 20.1: PRINT MNOPQRST

Executing the program will display the following

Pt

] 7 91113 20
of ABC
1 “ - DEF MMNOP |
2IQRST | | GHI | |
3 SRREELC I
Display start position— 7,09,1 11,2 13.3 20,1

The display position is specified as follows using format (2).

isthne (0123 .. T B
andline |24%5% . . .. . %47
Srdfine |84 . 171 |
4th§me§\‘__?27374-,“aH,,H.,W_.HSES}‘I

As shown, the positions on the display are assigned numbers from @ io 95,
starting from the top left of the display unit to the bottom right. The value of the
expression in format (2) specifies the number of the position for the display
start position. Therefore, be sure that the valye of the expression in format (2
iswithinthe range of 0—95. Exceeding this range results in an error (ERROR 3).

EXAMPLE:

5 CLS
10: CURSOR48: PRINT 123
20 CURSOR 26: PRINT “ABCDE?

- Position 98
istine[ | )
endine | ABCGDE |
3rd line ! 123 |
4th fine T j

b Position 48
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‘CURSOR can also be used to position the screen carsor ready for an INPUT
command. However, after INPUT has been executed, the cursor position
remains unchanged at the position specified by the CURSOR command so that
any PRINT will overwrite the INPUT text.

EXAMPLE:

10 CLS

20 CURSOR a2

30 INPUT “DATA = “A
40 PRINT A/2

[30,40] The position specified in ine 20 applies forlines 30 and 40,

10 CLS

20 CURSOR 0,2

30 INPUT "DATA = A
35. CURSOR

4@ PRINT A/2

[35] The position specified in line 20 is cleared.
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DATA V

FORMAT: 1. DATA expression list
Where: expressionlist  is: expression
or: expression, expression list

Abbreviation: DA,
See Also: READ, RESTORE

PURPOSE:
DATA is used to provide values for use by READ.

REMARKS:

When assigning initial values to an array, it is convenient to list the values in a
DATA statement and use a READ staterent in a FOR... NEXT loop to load the
values into the array. When the first READ is executed, the first value in the first
DATA statement is returned. Succeeding READSs use succeeding values in the
sequential order in which they appear in the program, regardiess of how many
values are listed in each DATA statement or how many DATA statements are
used,

DATA statements have no effect if encountered in the course of regular execuy-

tion of the program, so they can be inserted wherever it seems appropriate.
Many programmers like to include 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.

EXAMPLE ;

10 DIM B(10)

20 WAIT 128

30 FOR =1 TO 10

40 READ B(h

S0 PRINT B()

60: NEXT |

76 DATA 10,20, 30, 40, 50, 60
8G: DATA 70,80, 90, 100

890 END

[10] Sets up an array.

{40] Loadsthe values from the DATA statement into B(1) will be 10, B (2} will be 28, B(3) will be 20,
etc.
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EG e "

FORMAT: 1. DEG dd mmssir

Abbreviation:
See Also; DMS

PURPQOSE:
For an angle specified in degrees, minutes and seconds, converts the value o
decimal degrees,

REMARKS:

The angle must be expressed in the format dd.mmssrr where dd is degrees
{range not fimited), mm is minutes in the range @0 to 59, ss is seconds in the
range 6@ to 59, and rr is the remainder. Note that the degree part is separated
from the rest by a decimal point. A number must always be specified before the
decimal point, for example specify .5 as 0.5,

EXAMPLE:

10 X = DEG 50.300000
20: PRINT X
30: END

RUN
50.5
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DEGREE - v

FORMAT: 1. DEGREE

Abbreviation: DE
See Also - GRAD, RADIAN

PURPOSE:
DEGREE is used to change the form of angular values to decimal degrees.

REMARKS::

The PC-1360 has three forms for fepresenting angular values ——decimal
degrees, radians and gradient. These forms are used in specifying the argu-
ments to the SIN, COS, and TAN functions and in returning the results from the
ASBN, ACS, and ATN functions.

The DEGREE function changes the form for all angular values to decimal
degree form until GRAD or RADIAN is used. The DMS and DEG functions can
be used to convert decimal degrees to degree, minute, second form and vice
versa.

EXAMPLE :

10 DEGREE
200 X = ASN 1
3@ PRINT X

{2@} X now has a value of 90 i.e. 00 degrees, the Arcsine of 1.
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DELETE C
FORMAT: 1. DFLFTE line #

2. DELETE line #,

3. DELETE line #, line #

4, DELETE | line #

Abbreviation: DEL.
See Aisp: NFW

PURPOSE:
Deletes specified program lines in memory.

REMARKS:

DELETE line # deletes only the specified program line. DELETE line #,
deletes program lines from the line number specified up to the highest
program line in memory. DELETE line #, line # deletes all program lines
between the first specified line number (lower value) and the second specified
line number (higher value). DELETE line # deletes program lines from the low-
est line number in memory up fo the specified line number.

Using DELETE in run mode generates ERROR 9. Ifa password has been used,
nothing happens and the prompt is displayed. If there is more than one
program in memory because of using the MERGE command, DELETE oper-
ates on the program last merged. Only the digit 6—9 are accepted for the line
numbers. Specifying a line that does not exist generales an error. Speciying a

start fine number that is greater than the end line number also generates an
error.

To delete the whole program, use the NEW command.

EXAMPLE:

DELETE 15¢*
DELETE 200,**
DELETE 650, 150
DELETE 35
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" Delstes line 150 ainly. o
" Deletes fromfine 200 to the highest tirie Aiimber,
" Deletes all lines between line 50 and line 150,
" Deletes from lowest fine number up o ling 35,
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DIM CV

FORMAT: 1. DIMdimlist

Where: dimlist is: dimension spec.
or: dimension spec., dim list
and: dimension spec. is: numeric dim spec.

or: stingdimspec.
and: numericdimspec. is: numeric name (size)

and: stringdimspec. is: string name {dims)
or: stringname (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: numberof elements
and: len is: lengthofeachsiring in astring array

Abbreviation: D.
See Aleo: ERASE CLEAR

PURPOSE:
DIM is used to reserve space for numeric and string array variables.

REMARKS:
Except for the array of the form; A( ), A$( ), two-character{ ), and iwo-
character$( }, DIM must be used to reserve space for any array variable.

The maxirmum number of dimensions in any array is two; the maximum size of
-any one dimension is 255, In addition to the number of elements specified in the
dimension stalement, one additional “zeroeth” element is reserved. For example,
DIM B(3) reserves B(@), B(1 1. B{2), and B(3}. In two dimensional arrays thers 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 long. If the length is not specified
each string can contain a maximum of 16 characters.
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When a numeric array is dimensioned, all vaiues 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 or ERASE
command. When the program is started tsing the RUN command, array vari-
ables are automatically cleared.

An array can oniy be declared once and any attempt made to redeclare within
the program, without first CLEARIing or ERASEing, will generate errors. Be
careful when executing a program using the GOTO command or DEF key that

the same DIM statement will not be executed again unless CLEAR has been
used first,

EXAMPLE:

10: DIM B(19)
20: DIM C3(4, 4) % 10

{10] Reserves space for a numeric array with 11 glerments,

[20] Reserves space for a two dimensional string array with 5 rows and 5 columns; each atring will
be a maximum of 10 characters,
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DMS C,V,F

FORMAT: 1. DMS angle

Abbreviation: DM,
See Also: DEG

PURPOSE:
For an angle specified in decimal degrees, converts the value to degrees,
minutes and seconds.

REMARKS:

?he angle is returned in the format dd mmssr where dd is degrees (range not
fimited), mm is minutes in the range 00 to 59, ss is seconds inthe range 00 to 59,

-and It is the remainder. Note that the degree part is separated from the rest by

a decimal point. The angle must be entered in degrees as a decimal dd. with a

decimal point.

EXAMPLE:
10: X = DMS 505
20 PRINT X
30: END
RUN
5@.3
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END Vv

FORMAT: 1. END

Abbreviation: F.
See Also:;

PURPOSE:
The END verb is used to signal the end of a program.

REMARKS:

‘When multiple programs are loaded into memary at the same time a mark
must be included fo indicate where each program ends so that execution does
not continue from one program to another. This is done by including an END
verh as the last statement in the program.

EXAMPLE:

12 PRINT "HELLOY
20 END

30: PRINT "GOODBYE”
40: END

With these programs in memary a ‘RUN 18 prints ‘HELLO', but not *GOODRYE". "RUN 3¢ prints
‘GOODRYE",
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FORMAT: 1. ERASE aray 1, array 2,.., array n

Abbreviation: ER,
See Also: CLFAR

PURFOSE:
Erases specified arrays,

REMARKS:
ERASE erases specified arrays. The fixed array area A(26) cannot be erased.
Individual array elements canrot be erased, the whole array is cleared and its

memory area freed up. To redefine an array size, first ERASE it and then
respecify itin a DIM statement.

EXAMPLE:
10: DIM AA(10)

D00 ERASE AA
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EXP C,V,F

FORMAT: 1. EXP(X)

Abbreviation: EX.
See Also: N

PURPQSE:
Returns the value of the exponential function e raised to the power of X.

REMARKS:

The expression X must be in the range +230.2585092 to —227.9550242. For
values below thisrange, @ is returned. To raise another number base to a power,
use the “ A" functicn. The computer holds the value of e as 2.718281828.

EXAMPLE:
EXP(16)
PeNRG. AR5TY

Frirts out the value of e raised to the power 10.
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FOR v

FORMAT: 1. FOR numeric variable = expression 1 TO expression 2
2. FOR numeric variable = expression 1 TO expression 2
STEP expression 3

Abbreviation: F. STE.
See Also: NEXT

PURPOSE:
FOR is used in combination with NEXT to repeat a series of operations a
specified number of times.

REMARKS:

FOR and NEXT 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 loop variabie
(the variable named immediately following the FOR) has the value of expres-
sion 1.

‘When execution reaches the NEXT verb the loop variable is increased by the
step size and then this value is tested against expression 2. H the value of the
loop variable is less than or equal to expression 2, the enclosed group of state-
ments 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 expres-
sion 3. If 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, 99@99@999&99 to 0.089809999E099. When expression 3 is zero FOR/
NEXT will execute in an infinite loop.

The loop variable may be used within the group of statements, for example as

an index o an array, but care should be taken in changing the value of the loop
variable,
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Programs should be written 50 that they never jump from outside a FOR/NEXT
pair by jumping out. This is because loop execution does not terminate even on
Jumping out. Always exit a FOR/NEXT loop via the NEXT statement. To do this,
setthe loop variable to a value higher than expression 2.

The group of statements enclosed by a FOR/NEXT pair can include another
pairof FOR/NEXT statements which use a differant loop variable as long as the
enclosed pair is completely enclosed: e, if a FOR statement is included in the
group, the malching NEXT must alsa be included, FOR/NEXT pairs may be
“nested” up to five levels deep. lllegally jumping out of an inner loop will gener-
ate ERROR 5, a nesting error.

EXAMPLE:

10:FOR 1=1 TO 5

20:PRINT |

30:NEXT |

40:FOR N=10 TO 0 STEP —14

S5¢:PRINT N

BO:NEXT N

TO:FOR N=1 TO 10

BO: X =1

SO0:FORF=1 TO N

100 X = X &F

TTONEXT F

120:PRINT X

13@ NEXT N

{10307 This group of statements prints the numbers 1, 2, 3,45

[42--60] This group of statements counts down10,9,8,7.6,5,4,3,2,1.0.
[7@~13@] This group of statements compiies and prints N factorial for the numbers from 1 to 10,
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C,V,Gs

FORMAT: 1. GCURSOR (expression 1, expression 2

Abbreviation: GUC.
See Also: CURSOR, GPRINT

PURPOSE:
Specifies the display start position in dot (point) units.

REMARKS:

The GCURSOR command specifies the start position of the display for the
GPRINT command. (Moves the graphic cursor to the specified position.)

The display unit is composed of 150 horizontal and 32 vertical dots (points).
Each dot is assigned a number ranging 0—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.

.rl‘) . W e e e e e e V-an.v.‘ww----ww--w-‘%}ﬁ{‘;

“The values of expression 1 and expression 2 can be specified in the range of

—32768 to +32767. However, if the values for expression 1 and expression 2
exceed the ranges of 0-149 and 0-31, respectively, the specified position wil
be outside the boundaries of the display unit and a position which does not
actually exist will be specified for the display start position.

The display start position of (@, 7) will be specified when the RUN command or
‘CLS command is executed or when 28 and f&-§ are pressed.

When the program is started using the GOTO command or defined key, the
value for the y-direction is retained. The x-direction returns 1o 0.
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EXAMPLE:
10: GCURSOR (71, 20)

20: GPRINT “1824458F452418”
Executing this program displays the following near the center of the display unit.
{The shaded part is not displayed.)

Inthe program above, this shaded
posttion is the display start position (71, 2¢).
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C,V.Gp

GLCUR

FORMAT: 1. GLCURSOR (expression 1, expression 2}

Abbreviation: GL
See Also:

PURPOSE:
GLCURSOR is used to move the pen.

REMARKS:

This verb is effective only in the Graphics mode and is used to move the penin
the X-axis or Y-axis direction from the origin of coordinates.

The pen moves 1o the point of coordinates specified by expression 1 (X coordi-
hate} and expression 2 (Y coordinate),

‘The value of each expression must be within the range of —999 to 999. The
minimum amourd of movement is 0.2 mim in either direction,

+Y
e GLCURSOR (60, 40)
. Moves the pen to the point of coordinates
40 L (X=60, Y=40)
i
=X @ \N\g@ ------ 74X
Point of
origin
~Y

Note:

Moving the pen in the +Y direction means that the paper feeding must be
effected in reverse direction.

Refer to the operation manual of the printer for the sCIssoring area.
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EXAMPLE:

10: GRAPH -
20: GLCURSOR (60, 40)

[28] Moves the pen tothe point of coordinates (=60, Y= 40},
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v

GOSUE

FORMAT: 1. GOSUB expression

Abbreviation: GOS.
See Also: GOTO, ON... GOSUR, ON... GOTO, RETURN

PURPOSE:
GOSUB is used to execute a BASIC subroutine.

REMARKS:

‘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 several
programs, it is convenient to use the BASIC capability for subroutines using
GOSUB and RETURN.

The group of statements is included in the program at some iocation 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, Atthose
locations in the main body of the program—where subroutines are to be exe-
cuted, include a GOSUB statement with an expression which indicates the start-
ng line number of the subroutine. The last fine of the subroutine must be a
BETURN. When GOSUR is execuied, the PC-1360 transfers control to the indi-
cated line number and processes the statements until 2 RETURN is reached.
Control is then transferred back to the statement following the GOSUR.

A subroutine may include a GOSUB. Subroutines may be “nested” in this fash-
ion up to 10 levels deep.

Since there is an ON ... GOSUR structure for choosing different subroutines at
given locations in the program, the expression usually consists of just the
desired line number. When a numeric expression is used it must evaluate to a
valid line number, i.e., 1 to 65279, or an ERROR 4 will ocour.
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EXAMPLE:

10: GOSUB 100

200 END

10@: PRINT “HELLC”Y
110: RETURN

When this program is run it prints the word “HELLLY ore fime,
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G OTO WHEN USED AS A COMMAND: C

GOTO can be used as both a command and z verb.

FORMAT: 1. GOTO expression

_.Abbrevﬁaimm G,
See Also: RUN

PURPOSE:
The GOTO command is used to start execution of a prograim.

REMARKS:
The GOTO command can be used in place of the RUN command to start
program execution at the line number specified by the expression.

GOTO differs from RUN in eight respects:
1} The value of the interval for WAIT is not reset.
2) The display format established by USING statements is not cleared.

)
)
3) Variables and arrays are preserved.
»'i) PRINT=LPRINT status is not reset.

)

)

)

(4

The pointer for READ is not reset.

6) The cursor specification is maintained.

7} The horizontal direction of the graphic cursor is specified with 8. The setting
for the vertical direction is maintained.

8) The serial /O circuit is not closed.

Execution of a program with GOTO is identical to execution with the DEF IG)

EXAMPLE:
GOTO 100

Begins execution of the program at line 100,
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G OTO WHEN USED AS A VERB: V

FORMAT: 1. GOTO expression

Abbreviation: G,
See Also: GOSURB, ON ... GOSURB, ON ... GOTO

PURPOSE:
GOTO Is used to transfer controi to a specified line number.

REMARKS:

GOTO transfers control from one location in a BASIC program to another
location. Unlike GOSUB, GOTO does rot “remember” the location from
which the transfer occurred.

Since there is an ON ... GOTO structure for choosing different destinations at
given locations in the program, the expression usually consists of just the
desired line number. When a numeric expression is used, it must evaluate to a
valid line number, i.e., 1 tc 65279, or an ERROR 4 will occur,

Well designed programs usually flow simply from beginning to end, except for
subroutines executed during the program. Therefore, the principal use of the
GOTOverbisasapartofan IF .. THEN statement.

EXAMPLE:

18 INPUT AS

200 IF A$="Y" THEN GOTO 50
30: PRINT “NO”

40: GOTO 60

50: PRINT “YES"

60 END

This program prints 'YES ifa "Y' is entared and prints 'NO' if anything else is enterad,
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FORMAT: 1. GPRINT string
2. GPRINT expression; expression; exXpression,...
3. GPRINT

Abbreviation: GP.
See Also: GCURSOR, PRINT

PURPOSE:
Displays the specified dot pattern.

REMARKS:
The GPRINT command displays the specified dot pattern. A vertical line of 8
dols is specified as one dot pattern.

informat (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 dots

Lower 4 dols

i

= Vartical 8 dots
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Hexadeni- Dot Hexadeci- Dot Hexadeoh Dot Hexadeck Dot
dmal number | pattern | mal number | pattern | mal number pattern | mal number | pattern
N P [ B
e 4 F 8 | C i
s E
C ‘i L
1 5 i 9 L D !
{3 i E. b
.
2 | § i A | E
B N l
I
3 7 B i F
y H
L J
‘GPRINT “00 0O 00 .7

a 4 S

EXAMPLE:

ignored,

y { T
GPRINT "102812FD122810"

LI NS S S T

Upper 4 dots

. Lower 4 dnis

%

!

..... A
!

.ﬁ B2D 28 0« —uUpper {d-dat)

A single group {paln) of 2 numerals

spacifies ane vertical (8-dot) pattern.
Any numeral remaining at the end of
the string which is not in a pair will be

Represents the upper {4-dol) pattern,

Represents the lower f4-dot) pattern.

pattern representad in hexadecimal

T2 1F 1 2 1« Lower (4-dot) pattern repregented in hexadecimal
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Informat (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,

--------- Welght of each dot . — Weight ot each dot
{hexadecimal) : {decimal)

P s

Specity the dot pattern with a numeric value with the sum of the weights of the
dots to be lit on the display unit.

EXAMPLE:
Specifying dot patterns in hexadesimal.
GPRINT &10; 828; 812; &FD: &12; &28: &10

Specifying dot patterns in decimal.
GPRINT 16;40; 18: 253: 18 40,16

Hexadecimal weight

OO BNy -

0 o Iy -

L gt
e GO (84 00)
--------- &12 (2410}
S &FD (144+8-10+20+40+80)
----------------------- &12(2+ 1)
- 828 (8+20)
s ettt oot e & "§ %
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Decimal weight

e |

BEESCI N o

P

e A {8432)
o B{E e
253 (14448416430 4644158
18(2+16)
e 4 (B 432}
i6

Informat (3), the previous graphic display continues to be digplayed.

The GCURSOR command is used io position the screen cursor before sending
graphics to the screen with GPRINT. The cursor is at the bottom left corner P
the the graphic pattern output by GPRINT, ie: the first dot from the hottom of the
first 8 dot vertical pattern specified.

EXAMPLE:

10: AA$="102812FD122810"
20: GCURSOR (60, 20)
30: GPRINT AAS:AAS-AAS

] ] ! ‘ j,k,a | e A S S
e el Lo L4l '
T T B
_ .
i
f | g
i N B BN
T T
L O e e e =
bt é‘“ﬁ* O e S ]
- - e Specified position of the GOURSOR

command (60, 20}, the display of the
pattern starts from this position using
the upper 8 dots,
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If GPRINT ends with & “: the cursor is moved hotizontally to the dot beginning
in the column immediately to the right of the pattern just displayed. If GPRINT

‘ends with “:" or nothing, the cursor position is not updated and the following
GPRINT command will output starting from the same position.
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FORMAT: 1. GRAD

Abbreviation: GR.
-See Also: DEGREE, BADIAN

PURPOSE:
GRAD is used to change the form of angular values to gradient form.

REMARKS:

The PC-136C has three forms for representing angular values—decimal
degrees, radians, and gradient. These forms are used in specifying the argu-
ments 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
untit DEGREE or RADIAN is used. Gradient form represents angular measure-
mentin terms of percent gradient, L.e., a45° angle is a 50 gradient.

EXAMPLE:
10: GRAD

20 X= ASN1
30 PRINT X

K now has a value of 100, i.e., a 100 gradient, the Arcsine of 1,
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GRAPH I .

FORMAT: 1. GRAPH

Abbreviation: GRAP.
See Alse: LTEXT

PURPQSE:
GRAPH is used to set the printer in the Graphics mode.

REMARKS:
When this verb is executed, the printer is released from the Text mode and put
inthe Graphics mode for drawing a graph.

The printer is automatically released from the Graphics mode and retums tothe
Text mode after the execution of the LLIST command or after printing out a
‘manual calculation with the CE-140P connected.

To print characters in the Graphics mode., the LPRINT verb is used in either of
the following two formats:

(1) LPRINT “P character string”
(YLPRINT “P" | * | string variable
I you interrupt the printer operation by pressing the [EFI§ key while the printer
is drawing a figure in the Graphics mode, be sure to enter:

LPRINT ~ [R{CY
if you fail to do this, subseguent commands to the printer may not he
executed properly,

Toreturn the print
LTEXT [T
LPRINT§:

In'this case, however. the printer wili be released from the Graphics mode.

thead to its lefimost position, operate:
R

'_\Nhen any of the printer-related commands or verbs effective only in the
Graphics mode (CIRCLE, CROTATE, GLCURSOR, efc.) are used inthe Text
mode, the printer will print characters according to the statement character.
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EXAMPLE -

6 OPEN

10: GRAPH )
20: GLCURSOR (200, —306)
30: LPRINT “PARCDEFRF"
40 LTEXT

5@: LPRINT

6@ END

5] This command is required for the CE-515P.

SRR
MM“‘

e s

ABCDEF

- WMM

B R
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v

IF ... THEN

FORMAT: 1. iF condition THEN statement
2. IF condition statement

Abbreviation: |F:T.

PURPOSE:
The IF . THEN pair is used to execute or notto execute a statement depending
on conditions at the time the program is run.

REMARKS :

In the normal running of BASIC programs, statements are executed in the
sequence in which they occur. The IF .. THEN verb pair allows decisions to be
‘made during execution sothat a given statement is executed only when desired.
‘When the condition part of the IF statement is true, the statement is executed:
whert itis false, the statement is skipped.

The condition part of the IF statement can be any relational expression as
described on page 55. itis also possible to use a numeric exprassion as a condi-
tion, although the intent of the statement will be less clear. Any expression which
evaluatestozeroora negative number is considered false; any which evaluates
to a positive number is considered true.

The statement which fallows the THEN may be any BASIC statement, including
another IF .. THEN. Ifitis a LET statement, the LET verb itself must appear.

The two forms of the IF statement are identical in action, but the first form is
Clearer,

EXAMPLE:

10 INPUT “CONTINUE?": AS

2¢: IF A$="YES" THEN GOTO 12
30: IF A$="NO" THEN GOTO 60

40: PRINT “YES OR NO, PLEASE"
50 GOTO 19

80 END

This program continues 1o ask 'CONTINUEY ag long as 'YES’is entered: it stops It 'NO’ is entered,
and complains otherwise

175



BASIC REFERENCE

INKEYS I -

FORMAT: 1. INKEY$

Abbreviation: INK,
See Also:

PURPOSE:

INKEY#$ is a string pseudovariable which gives the specified variable the value
of the key pressed while the INKEYS function is executed.

REMARKS:

_%NKY$ is used to respond to the pressing of individual keys without waiting for
the §ai13:8 key to end the input.

For key code values, see the key code chart in appendix B,

EXAMPLE:

10; A= INKEY$

20 B= ASC A$

A IFB=fTHEN GOTO10
a0 1FB ...

Lines 40 and beyond contain tests for the key and the actions to be taken.
{For example: 40 PRINT A%}
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INPUT v

FORMAT: 1. INPUT inputlist

Where: inputlist is: input group
or: input group, inputlist
and: inputgroup is: varlist

or: prompt, var list
or: prompt; var list

and: varlist is: variable
or: varable, varlist
and: prompt is: any string constant

Abbreviation: |
See also: INPUT #, READ, CURSOR, PRINT

PURPOSE:
INPUT is used to enter one or more values from the kevboard.

REMARKS:
When you want to enter different values each time a program is run, use INPUT
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 displayed on the left edge of the display. A value is
then entered, followed by the §ERRIERE key. This value is assigned to the first
variable in the list. If other variables are included in the same INPUT statement,
this process is repeated until the list is exhausted.

If a prompt is included in the INPUT statement, the process is exactly the same
except that, instead of the question mark, the prompt string is displayed at the
left edge of the display. If the prompt string is foliowed by a semicolon, whenthe
statement is executed the prompt will be displayed with the cursor positioned
immediately following the prompt. if the prompt string is followed by a comma,
when the statement is executed, the prompt will be displayed, and then when
data is entered, the data entered will appear on the screen from the position of
the first character in the prompt, overwriting the prompt.
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When a prompt is specified and there is more than one variable in the list follow-
ing it, the second and succeeding variables are prompted with the guestion
mark. It a second prompt is included in the list, it is displayed for the variable
which immediately follows it.

When the display starting position has been specitied using the CURSOR
command before executing the INPUT command, the input prompt or “?" will
be displayed from that position.

It the [ENEIERE key is pressed and no input is provided, the variable retains the
value it had before the INPUT statement.

if you make an error on keying in your value, press the CLS key, This will clear
the input and move the cursor back to the start again. The cursor move keys

and L can be used too but they do not delete the bad entry first so they are
more difficult {o use.

EXAMPLE:

10: INPUT A

20 INPUT "A="A

30 INPUT "A="" A

400 INPUT “X=2":X “Y=7"Y

[10} Clears the display and puts a question mark at the left edge.

(2@} Displays "A="and waits for irput data

[38] Displays '‘A=". When data is input ‘A=’ disappears and the data is displayed starting at left
adge.

140} Displays "X=7 and waitg for first input. After |
is displayed at left adge.

is pressed, display is cleared and Y =7’
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NPUT B -

FORMAT: 1. INPUT # var list
2. INPUT # “filename”; var list

Where: varlist is: variable
or: variable, varlist

Abbreviation: | #
See Also: INPUT, PRINT #, READ

PURPOSE:
INPUT # is used to enter values from the cassetle tape.

REMARKS

The following variable types can be specified in the INPUT # statement: (1)
Fixed variables—A, B, C, A(7), D%, A(20) %, efc., (2) Simple variables—AA,
B3, CP$, efc., (3) Array variables—S(sk), K$( %}, efc.

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 17 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 varaibie with an
asterisk (% ) subscripted to it.

INPUT # “D-2": D sk

This statemert transfers the contents of the tape file “D-2" to variables D
through Z and to A(27) and beyond.
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INPUT # A(10)% {withotit DIM declaration)

This staterment transfers the data of the first file fourid after the tape was started,
to the variables A(10) and beyond (to J through Z and A(27) and beyond).

It an array named A is already defined by the DIM statement, itis not possible to
‘define subscripted fixed variables in the form of Al )

Data transfer to fixed variables and extended variahles {(A{27) and beyond) will
continue until the end of the source data file on the tape is reached, but if the
computer's memory becomes full, an error (ERROR 6) results,

2) Datatransfer to simple variables

Data in a tape file can be transferred io simple variables by specifying the
desired simple variable names in the INPUT # statement,

INPUT # "DM-1”; AB, Y1, XY$

This statement transfers data from the tape file named “DM-1" to simple vari-
ables AB, Y1 and XY$.

Numeric data must be transferred to numeric simple variables, and character
data must be simple character variables. Cross-transfer is not allowed.

Locations for simple variables must be set aside inthe program data area before
the INPUT # statement is executed. |f not, an error will result. Use assignment
statement

s to reserve the locations for simple variables,

Use appropriate numeric values or characters in assignment staterments to reserve tocations for
variables,

3) Datatransferto array variables

T‘c) transfer data from a tape file to array variables, specify the array name in the
INPUT # statement in the form of array name{ k),
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50 DIMB(5)
60 INPUT # "DS-4": E{*}

This statement transfers data frori the tape file named “DS-4" 1o the variables
(B(2) through B(5)) in array B.

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 chserved, an
error will result,

‘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,

~~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:

e {fthe number of pieces of data recorded on the tape tile (to be transferred) is
greater than the number of specified variables, data transfer will be per-
formed to 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 trans-
ferred 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 FE144 key.

@ |f the INPUT # statement is executed with no variable name specified, an
error (ERROR 1) will result.
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INPUT#1 C.V,S

FORMAT: 1. INPUT#1 variable, variable, variable...

Abbreviation: | #1
-See Also: OPEN, PRINT#1

PURPOSE:
Assigns data, input through the serial /0 interface (terminal)}, to the specified
variables.

REMARKS:
This command is valid only when the circuit of the serial 10O interface is open
(after the OPEN command is executed} and is ignored otherwise.

INPUT#1 assigns data to variables in the same way as the PRINT#1 command.

See the PRINT#1 command for details.

EXAMPLE:
INPUT#1A, AB, C$, E( %)

Data input through the /O interface is assigned to variables A, AB, and C$, and
array varable E{ ).

Be sure that the type of both the specified variables and the input data match
(i.e. character or numeric types).

in the ASCHi code system, if a character is assigned 1o a numeric variable, its
value becomes 8. If a number is assigned to a character variable. its contents
become a character string. Therefore, if the type of both the specified variable
and the input data do not match, unexpected values may result.

For example, "SIN 30" assignedto a numeric variable will store @ in the variable,
and “10+40" will be stored as just 10 since anything after the operator symbol

isignored. CR (control code &0D) or NULL (809) cause any following input data
to be ignored.
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Simple variables and array variables must b allocated in the program/data
area before executing an INPUT#1 command. An error will result if these
variables are not allocated,
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INT C,V,F

FORMAT: 1. INT(X)

Abbreviation:
See Also:

PURPOSE:
Truncates the decimal part of a real number and returns an integer.

REMARKS:

The value X is rounded down to an integer. The integer result is always less
than or equal to X regardless of whether X is positive or negative. For negative
values, the absolute integer result will thus be greater than or equal to the
absolute value.

EXAMPLE:

5 WAIT 60

100 A=~3.3: PRINTA, INT(A)
20: B=—1.9: PRINTB, INT(B)
30: C=—0.5: PRINTC, INT(C)
40: D=0.2: PRINTD, INT (D)

60: E=16: PRINTE, INT(E]

60: F=3: PRINTF, INT(F)

RUN
~13 i

~1.8 —2.

-85 - -1

0.2 .

1.8 1

3
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LEFTs o ”

FORMAT: 1. LEFT$(X$N)
2. LEFT${"string", N)

Abbreviation: LEF.
See Also: MID$, RIGHTS

PURPOSE:
Returns N characters from the left end of any string, X$.

REMARKS:

The value of N must be in the range 0 to 80. Fractions will be rounded down
{truncated). If N is jess than 1. a null string is returned. If N is greater than the
number of characters in X$, the whole string is returned.

EXAMPLE:

18: X$="SHARP"

20 FOR N=1TO 6

900 LET S%= LEFTS (X$,N)
40: PRINT S$

50: NEXT N

RUN

S

SH
SHA
SHAR
SHARP
BHARP
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LEN C,V,F

FORMAT: 1. LEN(X$)
2. LEN{("string™)

Abbreviation:
See Also:

PURPOSE:
Returns the number of characters in siring X$.

REMARKS:
The number of characters in the string includes any blanks or non-printing
characters such as control codes or carriage refurms.

EXAMELE:

100 INPUT "ENTER A WORD " A%

20: N= LEN A3

30: PRINT “THE WORD LENGTH IS "N
43: END

RUN
ENTER AWORD CHERRY
THE WORD LENGTH IS &

1G] Inputs a word, In this example, the user enters “CHERRY",
120 Findsthe tengih of the word,
130] Prints out the answer.
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T R v

FORMAT: 1. LET variable=expression
2. variable=expression

Abbreviation: LE.
See Also: IF ~ THEN

PURPOSE:
LET is used to assign a value 1o a variable,

REMARKS

LET assigns the value of the expression io the designated variable. The type of
the expression must match that of the variable, i.e. only numeric expressions
can be assigned to numeric variables and only string expressions can be
assigned 1o string variables. in order to convert from one type to the other, one
of the explicit type conversion functions, STR$ or VAL, must be used.

The LET verb may be omitted in all LET statements except those which appear
inthe THEN clause of an IF ... THEN statement.

EXAMPLE:

10: 1=10

20: A=5%|

30: X$== STRAS (A)

(18] Assignsthevalue 10to 1

120] Assigns the value 58 to A,

[30] Assigns the value 50 to X%
148} Assigns the value ‘60.00 o Y$.
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FORMAT: 1. LF
2. LF expression

Abbreviation:
See Also:

PURPOSE:
LF is used to feed the printing paper.

REMARKS:

This verb is effective only in the Text mode. With format 1 , the printer feeds the
Paper by one line. With format 2, the printer feeds the paper the paper by the
specified number of lines. The value of the expression must be within the range
of — 99910 999,

Ifthe value of the expression is a positive value, the paper is fed in the forward
direction, If a negative value is given, the paper is fed in the reverse direction.

The line spacing when the LF verb is executed wil be the same as that specified
by CSIZE.

EXAMPLE:
LF10

Feeds the paper by 10 lines.
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INE e

FOARMAT: 1. LINE (expression 1, expression 2)—{expression 3, expression 4},
(A) (B)
{ : } expression 5, ﬁw}
X | e
(©) (D) (E)
Abbreviation: LIN.
See Also: GCURSOR, PSET

PURPOSE:
Draws a line between 2 specified points.

REMARKS:
Aline is drawn between the 2 poinis specified by (expression 1, expression 2)
and (expression 3, expression 4).

EXAMPLE:
LINE (@, 0)— (149, 31)

Aline from the top left te the bottom right of the display (screen) is drawn.

The values of expression 1-expression 4 in terms (A} and (B) can be specified
within the range of ~32768 to +32767, though to be specified withinthe screen,
expression 1 and expression 3 must be within the range of 0— 149, and expres-
sion 2 and expression 4, the range of 631,

No errors are generated if values are within the machine limits of —32768 and
32767, though only those portions of the line crossing the screen will be dis-
played. Specifying beyond machine limits generates error 3.

Terms (A) {(expression 1, expression 2) can be omitted. If omitted, the line is
drawn from either position (8, @) or the position specified by term (B} (expression
3, expression 4) in a LINE command executed directly before,

EXAMPLE:

5 CLS : WAIT ¢
10: LINE (10, 0)--{149, 16}
200 WAIT » LiINE — {70, 31)
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(10.0)

a0, 2t

As each line has to be broken down 1o dots on the screen, diagonal lines may
not appear straight.

Term (C) determines the dot type:

St Draws the line with the dots lighted. (Sets the dots.}

R: Draws the line with the dots cieared. This is used to draw a line in an area
where the surrounding dots are lighted or to clear an existing line. (Resets
the dots.)

X. Draws the line and clears the dots if already lit or lights the dots if not lit.
{Reverses the dots.)
ifnone of S, R, or Xis specified, $ is assumed.

Term (D) specifies the nature of the line, whether continuous or dashed, by
defining a bit pattern sequence.

For example, when the value of expression 5 is 26214 (86666}, the following
type of line will be drawn,

168 dots Aline is drawn by repeating the pattern shows an the left

The number 26214 (86666) can be expressed as a binary number as follows:
0110011001100110

If the 16 dots of the line shown in the figure above and the binary number are
compared, it can be seen that the dotg corresponding to the 1's are lit and the
dots corresponding to the 9's are cleared. In this manner, the type of line is
specified by the @'s and 1's after converting the value of expression 5into a 16
digit binary number. Therefore, the line does not appear on the screen when the
value of expression 5 is ¢ and a solid fine appears when the value is 85535
(&FFFF). A solid line is also displayed if expression 5 is omitted, However, If R
1s specified in term (C), the Opposite occurs, and if X is specified, the dots
‘corresponding to the 1°s are reversed,
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The value of expréssion 5 can be specifiéd in'the range of 0-65535 (&FFFF),

Term (E) draws a square, the diagonal of which is a line connecting 2 points
specified by terms (A) and (B},

B: Draws asquare.

BF: Draws a square filled in with lines.

EXAMPLE:

1@ CLS - WAITO

20 AAS="102812FDi22810"

30: GCURSOR (84, 20

40: GPRINT AAS: AAS: AAS

50: LINE (24, 0)— (124, 31), &F18F. B
60: LINE (34, 3)— (114, 28), X, BF

70 GOTOBD
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LIST C

FORMAT: 1. LIST
2. LIST line number
3. LIST “label”

Abbreviation: 1.
See Also: LLIST

PURPOSE:
The LIST command is used to display a program.

REMARKS:
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 specified line number until the
display is full.

¥

If the line for the specified number does not exist, the program will be displayed
from the line with the next largest number which does exist.

With format (3), the program is displayed from the line written with the specified

label until the display is full.

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 squence from the first program. If the specified label is found,

the line containing itis displayed. If a password has been setthe LIST command
Is ignored.

EXAMPLE:
LIST 100

Displays tine number 100,



LLINE C,V,Gp

FORMAT: 1. LLINE [{expression 1, expression 2)]— (expression 3,
expression 4) [ expression 5] expression 6]],8]

Abbreviation: |LIN.
- See Also: RLINE, PAINT, COLOR

PURPOSE:
The LLINE verb is used to draw a line between two specified points.

REMARKS:

This verb is effective only in the Graphics mode and is used to draw a line from
the point of coordinates specified by (expression 1, expression 2) to the point of
coordinates specified by (expression 3, expression 4},

{expression 1, expression 2) may be omitted. If omitted, a line is drawn from the
current position of the pento the pointspecified by (expression 3, expression 4).

Expression 5 is used to specify one of the following types of lines by giving a
value (010 15) to the expression. The default value of expression 5'is 0.

mﬁﬁﬁﬁgwmwmwmmm@x@
H
i)
]
i
1
H
i
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Expression 6 is used to specify the color of the line 16 be drawn. The value of
expression 6 may be within the range of @ to 7 in the extended Color mode and
010 3inthe normal Color mode. (Refer to the COLOR verb for the color specified
by each value.) Expression 6 may be omitted. if omitted, the previous value is
assumed.

It Bis specified at the end of the LLINE verb, a rectangle is drawn using the point
of coordinates specified by (expression 1, expression 2} and the point of coordi-
nates specified by (expression 3, expression 4) as the end peints of a diagonal

Hine.,
Example: LLINE (10,20)— (200, - 20), 2,0,B

Note:
{expression 1, expression 2) cannot be omitted when drawing a rectangle.

When LLINE or RLINE without B is executed after the execution of these
commands with B, following command should be executed immediately after
‘the execution of these commands without N

POKE &FB20,0

1f this command is not executed the computer may draw rectangie by LLINE or
BLINE without B:

The LLINE verb in the foliowing format allows the printer to draw lines
continuously.

LLINE (expression 1, expression 2}~ {expression 3, expression 4j
- {expression 3, expression 4) - (expression 3, expression 4)
— (expression 3, expression 4) ~ (expression 3, expression 4,
expression 5, expression 6

With the above format, a line connecting the point specified by {expression 1,
expression 2} to the point specified by {expression 3, expression 4}, a line
connecting the point specified by {expression 3, expression 4}, to the point
specified by the next pair ... can be drawn continuously. A maximum of six pairs
‘¢an be specified.
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EXAMPLE:

5:
10
20
&5:
30
40:
56
80:

7D
B
20
100:
110:

[5] This corrimand is required for the CE-5158

{251 Moves the pen to to about the center of the paper and designates it as the ariginof coordinates

OPEN )
GRAPH - HANDOM
GLCURSOR (240, — 120
SORGN
FOR J=0TO 340 8TEPR 20
A=107% COS J
B=107% SIN J

= RND 41
LLINE (0,0)—(A.B), 0.R
NEXT J
LTEXT
LPRINT
END

for drawing afigure.

[68] Random number @ to 3 is assigned o R,

[70} Color is specitied by the valus o B,

{901 The prinier retuns to the Text mode and moves the pri
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nihead to its leftmost position.
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LLiST OUTPUT VIA THE PRINTER INTERFACE:  C,P

LLIST can be used to output program lines directly to the printer via the printer
interface, or output via the serial /0 interface.

FORMAT: 1. LLIST

2. LLIST expression

3. LLIST expression 1, expression 2
4. LLIST expression,

5. LLIST, expression

Abbreviation: L.
See Also: LIST

PURPOSE:
The LLIST command is used for printing a program on the optional CE-126P or
CE-140P.

REMARKS:

Note that although the CE-140P connecis to the serial /O interface, it operates
as if connected to the printer interface.

When the serial I/O interface is open due to the OPEN command, the LLIST
‘command outputs the program at the serial /O interface terminal. To return the
program printing command to the printer, execute the CLOSE command.

The LLIST command may be used in the PROgram or RUN mode.
The first form prints all of the programs in memory.

The second form prints only the program line whose line number is given by the
exprassion,

‘The third form prints the statements from the line number with the nearest fine
equal to or greater than the value of expression 1 fo the nearest line equal to or
greater than the value of expression 2. There must he at least two lines between
the two numbers.
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The forth form prints &l program lines beginning with the line whose number is
given by the expression.

The fifth form prints all program lines up to, and including, the line whose
number is given by the BXPression.

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 & password has been set the LLIST command is ignored.

EXAMPLE:
LLIST 100,200

Lists the statements between line numbers 100 and 200,
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LLEST QUTPUT VIA THE SERIAL /O INTERFAGE cC,V.,S

FORMAT: 1. LLIST

2. LLIST {expressém
“label”

3. LLIST expression 1, expression 2

Abbreviation: 1L
See Also: OPEN. CONSOLF

PURPOSE:
Sends the program contents out of the serial /0 interface (terminal).

REMARKS:
The LLIST command is valid under manual operation in the PRO or RUN mode.

When the circuit of the serial 110 interface is open due 1o the OPEN command,
the program is sent out in ASCH code,

When the circuit is closed, the program is printed on the printer. This is true for
the CE-140P as well as the CE-126P printer. Note that although connected 1o
the serial 1/0 interface, the CE-140p Operates as if connected to the printer
interface,

Informat (1), all programs in the PC-1380 are sent out.

For example, when the program below is in the PC-1360, pressing

sends out the program in the form shown below.
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10: ‘OPEN
100: REM % %ABC-12% %
65279 END
[Spame 1 @ O P E N Space CR
1 @ 0 : R E M Space Space| *k
% A B C - 1 2 % % CR
w 6 5 e 7 9 X E N [ Space
_CR |

Note: CRis anend code. It is either LF or CR + LF depending on the setting of
the OPEN command.

Informat (2), the fine indicated by the value of the expression or the line with the
specified label is sent out.

In format (3), the program, from the line indicated by the value of expression 1
tothe line indicated by the value of expression 2, is sent out, (Labels can also be
used for expression 1 and expression 2.)

Expression 1 or expression 2 can be omitted in format {3).

i expression 1 is omitted, the program, from the firstline to the line indicated by
the value of expression 2. is sent out.

It expression 2 is omitted, the program, from the line indicated by the value of
expression 1 {o the lastline, is sent out.

Ifaline corresponding to the value of expression, expression 1 or expression 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 ignored if a password has been set.

If programs have been merged using the MERGE command, the LLIST
command functions only for the last merged program.
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Tolist the previously stored programs, exscute

LLIST “label”,

The number of print columns per line is set by the CONSOLE sommand. if set
to 23 columns or less, executing the LLIST command resulls in an error
{ERROR 3),
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LN C.V,F

FORMAT: 1. LN0OO

Abbreviation:
See Also: EXP,LOG

PURPOSE :
Returns the natural logarithm (lo base e) of the expression X,

REMARKS:
The value specified for X must be greater than zero. To find the antilog of a
number, use the EXP function.

EXAMPLE:

1¢: CLS

20 INPUT “TYPE IN ANUMBER ”.X

SG: PRINT “THE NATURAL LOGARITHM OF TAEUIS T LN(X
40: INPUT “USE AGAIN? Y/N " AS

5@: IFAS="Y" THEN 20

60 END
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LOAD C

FORMAT: 1. LOAD

Abbreviation: |LOA.
See Also: OPEN, CLOAD, SAVE

PURPQOSE -
Loads the data sent from the serial /O interface {terminal} into the program/data
area,

REMARKS:
The LOAD command is valid when the cireuit of the serial I/0 interface has been
opened by the OPEN command. It is ignored when the circuit is closed.

Data through the serial I/O interface is read until the end code is reached. Each
‘section of data up to the end code is treated as a single program line.

The PC-1360 converts the data into a form which can be stored as a program
and then transfers (writes) it to the program/data area. This process repeats for
each program line until the text end code is read (see the OPEN command.}

Up to 256 bytes of data can be read at a time. Exceeding this limit generates an
error. Errors are also generated if a single program line exceeds 80 bytes or
does not begin with a numeric value for the line number.

Lines are not rearranged according to line number,

Execution of the LOAD command ends when the text end code is read {fromthe
sending side).

Even if the sending side sends out the entire program, the PC-1360 does not
end execution as long as the text and code is not read. In this case, end execu-
tion as follows:

{1} After the sending side sends the program, have it also send only the texi
end code.
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(2) Or, press the [E518 key

The reserved contents cannot be read from the serial 170 interface.
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LOG | C,V.F

FORMAT: 1. LOG(X)

Abbreviation: LO.
See Also; N

PURPOSE:
Returns the comrmaon logarithm (to base 1) of the expression X,

REMARKS:
To obtain a logarithm to a base other than 10, use the following conversion
formula: Log to base Bof X = LOG(X)YLOG(B).

To obtain the antilog of a common logarithm, raise 10 to the power of the
logarithm using the “ A" operator.

EXAMPLE:

LOG(2)
3.010299957E-01

204



BASIC REFERENCE

LPRINT ourrutviaThe pRINTER INTERFACE: C,V,P

LPRINT can be used to output program lines di rectly to the printer via the printer
interface, or output via the serial /O interface.

FORMAT: 1. LPRINT print expr

2. LPRINT print expr, print expr, ..., print expr
3. LPRINT print list

4. LPRINT print list;

5. LPRINT

Where: printlist is: printexpr
or: printexpr, print list
and: printexpr  is: expression
or: USING clause; expression

The USING clause Is described separately under USING

Abbreviations: P,
Seealsor PAUSE PRINT, USING, WAIT

PURPOSE:
LPRINT is used to print out information to an attached printer (CE-126P or
CE-140P),

REMARKS:

The default condition is output to the attached printer. If the OPEN command
has opened the serial I/ port, oulputis via the serial 1/O interface instead. Using
‘CLOSE to close the output channel resets printer output o the attached printer.

Note that although the CE-140P printer connects to the serial /O interface, it
operates as if connected to the printer interface (so that the output channe!
should be closed). if both CE-126F and CE-140P printers are connected at the
same time, printing executes on the CE-126P while graphics is sent 1o the
CE-140P.
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The LPRINT verb is used to print prompting information, results of calculations,
etc. The first form of the LPRINT statement prints a single value. If the expres-
sion is numeric, the value will be printed at the far right edge of the paper. Ifitis
a string expression, the print is made starting at the far left.

informat (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 specified
value is printed on the left side of the first line, the second specified value on the
right side of the first line, the third specified value on the left side of the second
line. and the fourth specified value on the right side of the second line.

Numeric value are printed right justified and text is printed left justified in the
columns. If the output length exceeds the column width available, least
significant digits are truncated for numeric output and trailing characters for text
output are truncated.

The number of the values (tems) specified in format (2) must be within 2—8.

Even if the display starting position has been specified in format (2) with format
(4} or the CURSOR command, 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.

Informat (3}, the values are printed from the left edge of the paper. if the value
to be printed exceeds 24 columns, a newline is automatically performed. Up to
amaximum of 96 characters can be printed. An error ocours if the a6th column
Is in the middie of a numeric value.

In format (4}, at the specified printing value, the value specified in the LPRINT
command to be executed next will be printed in succession. However, due to
the structure of the printer, printing occurs in the following instances:

{1) when the value to be printed exceeds 24 columns.

(2} whenan LPRINT command not ending with a “;” has been executed.

(3) when the program execution ends.

Informat (5}, no printing occurs but the paperis fed one line.
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EXAMPLE:
10 A=10B=20X$="ABCDE" ¥§="XYZ"
20 LPRINT A
30 LPRINT X%
40 LPRINT AB.X5.Y$
50 LPRINT X$:A:B
60: LPRINT
70 LPRINT A% B;
80: LPRINT Y$

207



‘BASIC REFERENCE

L PR{NT OUTPUT VIATHE SERIAL /O INTERFACE: @ Y §

FORMAT: 1. LPRINT {expreaszm 1
character strin |
2. LPRINT { expression } [ expression
charactersting | | characterstring |
{ expression \
charactersting |
3. LPRINT {expre%ssaﬂ } : { expression Vo
character strin characterstring |
{ expression )(
character string j

4. LPRINT expression
{chas‘amer sting |
(Format where a ;" is added to the end of 4 and 3 above. )
5. LPRINT

Abbreviation: P,
See also: OPEN, CONSOLE, USING

PURPQOSE:
Sends the specified information out through the serial O interface (terminal).

REMARKS:

When the circuit of the serial 1O interface is opened by the OPEN command,
the specified information is sent out throtgh the serial /O terminal in ASCI
code.

When the circuit Is closed, LPRINT prints information on the printer CE-126P or
CE-140P.

Although the CE-140P printer connects to the serial /O interface, it operates as
if connected to the printer interface.

Informat (1), the value of the expression or the character string is sent from its
beginning.

208



BASIC REFERENCE
ff the value of the expression is negative a “—" sign s sent before the value. If
positive, a space is sent,

in format (2), 12 column (digit) divisions are automatically set. The value of a
single expression or a character string is sent within a range of 12 columns
{digits).

EXAMPLE:

19: OPEN “1200, N, 8.1, A C7

20: CONSOLE 36

3¢ LPRINT 12345 “ABRCDE”,
\\\\\\\ 7/5,1. 23456 789E 12

Executing this program sends information in the foliowing form.

Sending direction e

dadienaal 2346 ABCD B s 1. 46 Rl 23456E ,120HRH

b 12 COIITING s 12 S0dumIng woepoe— 13 obimng - § e 12 columng ——
After all the datais sent, the end code is
sent,

After the data corresponding to the
number of columns specified in the

ONGOLE command is sent, the end
code is sent,

If the specified character string exceeds 12 columns in this format, én!y 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.

Iif the value of the expression is negative, a " signalis sent before the value. If
positive, a space is sent.

Informat (3}, the specified values or strings are sent in the specified sequence.
Inthis format, a space is not sent before a positive number.

Example:
50 LPRINT —123; "ABC™: 567. 89

« Sending direction

—123. ABC567, 89CR
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-End code {LF or CR + LF is'sént
‘depending on how the OPEN com-
mand is specified

In format (4), the end code which indicates the end of the data is not serit.
Instead, the end code is sent after the data corresponding to the number of
columns specified by the CONSOLE command has been sent.

in 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 the
LPRINT command. Specifying PRINT = LPRINT is valid only if it is executed
when the printer is connected or when the circuit of the serial VO interface has
been opened by the OPEN command.

To send characters or control codes which cannot be directly entered through
the keyboard, specify them using the CHR$ command as shown below,

Tosend[ I
(1) 50 LPRINT CHRS$ &5R, CHRS &5D

(2) 5@ A$= CHR$ &5B:B$=CHR$ &5D
60 LPRINT A%, BS

NULL (&0@) is valid only in (1) and will be ignored in (2).
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LTEXT CV,Gp

FORMAT: 1. LTEXT

Abbreviation: LT.
See Also: GRAPH

PURBPQOSE:
LTEXT is used to set the Text mode.

REMARKS:
This verb is used to put the printer in the Text mode for printing aiphabetic and
numeric characters,

The printer is automatically put in the Text mode after the execution of the LLIST
verb or after the printing by manual operation with the CE-140P connected. Be
sure (0 set the operation mode with either the GRAPH or LTEXT verb when the

power switch of either the computer or the printer is turned on again from the
OFF position.

EXAMPLE:
LTEXT

Sets the Text mode.
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MDF C,V.F

FORMAT: 1. MDF (expression)
2. MDF {expression, threshold number)

Abbreviation: MD.
See Also: USING

PURPOSE:;
The MDF verb is used to round up the value of an expression.

REMARKS:
The MDF is a function used to round the value of an expression to the number
of decimal places specified by the USING command.

This verb is effective only when the number of decimal places is specified for a
value by the USING command.

Format 1 uses the standard default threshold numiber of 4. This means that if
the first digit of the truncated part is more than 4, one is carried to the non-trun-
cated part. This threshold number can be specified in format 2.

EXAMPLE:
Display
USING “#gt# pa47 S
MDF (8.5/9) | 0.056
USING “#t 4 #4447
MDF (0.5/9,5) ! 0,055

1@ USING Ul A A
20 A= MDF (5/9)

30: PRINT A

4@: USING

5@ PRINTA, 5/9

63: END
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8.556 g

fi 0.556 5.55555E-01 |
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MEM

FORMAT: 1. MEM

C,V,F

Abbreviation: M
See Also: MEMS, SET MEM

PURPOSE:
Returns the byte count of the available ares for program and data storage in
memory.

REMARKS:
MEM returns the available programming area in memory. This value will depend
‘on the use of RAM cards in slots 1 and 2 (see MEMS and SET MEM.)

Note that in the case of “D” being set by SET MEM, the whole area indicated for
both RAM cards may not be fully available for the program and data. This is
because program and variable storage areas are restricted to the respective
RAM cards. If either memory is exhausted, the remaining free area in the other
card cannot be used.
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C,V,F

FORMAT: 1. MEMS$

Abbreviation: M.$
See Aiso: MEM, SETMEM

PURPOSE:
indicates which RAM slots are currenily being used.

REMARKS:

MEMS is entered without any parameters and returns the value “B”, “C” or “D”.
“C7indicates that only the RAM card in siot 1 is inuse. “B” and “D” indicate that
both RAM cards, and hence both slots 1 and 2, are inuse. “B” and “D” indicate
different ways of using the two slots together (see SET MEM.)

215



BASIC REFERENCE

. ERGEmem” o -

FORMAT: 1. MERGE
<. MERGE “filename”
(effective in PROgram or RUN mode)

Abbreviation: MER.
See Also: CLOAD

PURPOSE:
The MERGE command is used to load a program saved on cassette tape and
merge it with the program existing in memory,

REMARKS:

The MERGE command retains the program already stored in the PC-1360 and
then loads a program recorded on the tape. Therefore, several different prog-
rams can be stored in the PC-1360 at the same time. Merged programs can
have the same line numbers,

i there are 2 or more programs inmemoty, the RUN and GOTO commands will
always execute the last program to be merged unless program labels are used.
A previously merged program is thus executed by using the RUN or GOTO
command, or the DEF key, together with the label. Notice that there isno way fo
edit previously merged programs so that labels should be assigned before prog-
rams are merged. Should program labels be the same, the latest programto be
merged is executed.

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 cannol be loadead,

When not protected:

it password protected programs are loaded using the MERGE command, all
programs within the computer become protected.

216



BASIC REFERENGE
When the programs withir thé compiiter are protected, even programs without
passwords become password protected when loaded using the MERGE com-
mand.

EXAMPLE:

‘When programs with file names PRO-1, PRO-2 and PRO-3 are 1o be stored,
PRO-1 is stored using the CLOAD command, and PRO-2 and PRO-2 are trans-
ferred to the computer using the MERGE command. The state of the storage is
as follows.

Fiiename Program Filename Program Fienama Frogram

CLOAD "PRO-1" MERGE “PRO-2" MERGE "PRO-3"
(ENTER ] [ENTER]
| Program "PRO-1” Program “PRO-1" Program "PRO-1"
Program “"PRQ-2” Frogram "PRO-27
—p ~p! Program “PRO-3"

T Program area of the computer

Transfer the first program to the tomputer using the CLOAD command,

Programs loaded using the MERGE command are stored as in the example.
The programs are handled as follows by their line numbers.

I the first line number of the program loaded using the MERGE command is
larger than the last line number of the previously loaded program, the two prog-
rams are considered to be a single program.

1 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
brograms are considered separale.
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In the example above, where the line numbers for programs PRO-1, PRO-2,
and PRO-3 are 10-200, 50-150, and 160-300 respectively, PRO-1 and PRO-2
are considered separate. PRO-2 and PRO-3 are considered to be a single prog-
ram with line numbers 50-300.

Executing merged programs

The figure shows the memory when PRO-1 is
‘AT PRO-1 loaded after which PRO-2 and PRO-3 are
" T loaded using the MERGE command. Ifa prog-
‘B"PRO-2 ram is started using RUN or GOTO (RUN
T T expression or GOTO expression), PRO-3 will

‘G PRO-3 be executed. On the other hand, if started
e il using RUN “label”, GOTO “label”, or a
defined key, the specified label is searched for
from the beginning of PRO-3 within the com-
puter,

If not found in PRO-3, the search continues in the next most recently merged
program, PRO-2,
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VIDS "

FORMAT: 1 MID$ (X$,N.M)
2. MID$("string” N,M)

Abbreviation: Ml
See Also: LEFT$ RIGHTS

PURPOSE:
Returns a string of M characters from inside string X$ starting from the Nth
‘character in string X$.

REMARKS:

It Nisless than 1 or greater than the nurmber of characters in X%, a null string is
returned. M must be in the range 0 to 80 and N in the range 11to 80. Fractions will
be rounded down.

EXAMPLE:

10: Z$="ABCDEFG”
20: LETY$= MID§ (2$,3.4)
30: PRINTYS

HUN
GDEF
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NEXT Vv

FORMAT: 1. NEXT numeric variable

Abbreviation: N.
See Also: FOR

PURPQOSE:

NEXT is used to mark the end of a group of statements which are being
repeated in a FOR/NEXT loop.

REMARKS:
The use of NEXT is described under FOR. The numeric variable in a NEXT
Statement must match the numeric variable in the corresponding FOR,

EXAMPLE:

10: FORI=1TO 10
20: PRINT |
3¢ NEXTH

Printthe numbers from 1 10 10 each time the ENTER

5 S Drossed,
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C

FORMAT: 1. NEW

Abbreviation:
See Also:

PURPOSE :
NEW is used to clear existing program or reserve memory.

REMARKS:

When used in the PROgram mode the NEW command clears all programs and
data which are currently in memory. {(programs with password cannot be
cleared.)

When used in Researve mode, NEW clears all existing reserve memory.

NEW will generate ERROR 9 it used in RUN mode.

EXAMPLE:
NEW

Clears program or reserve memory
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ON...G OSU

FORMAT: 1. ON expression GOSUR expression list
Where: expressionlistis: expression
Or: expression, expression list

Abbreviations: 0. GOS.
See Aiso: GOSURB, GOTO. ON . GOTO

PURPOSE:
ON ... GOSUB is used to execute one of a set of subroutines depending on the
value of a control expression.

REMARKS:

When ON ... GOSUR is executed the expression between ON and GOSUB is
evaluated and reduced to an integer. If the value of the integer is 1, the first
subroutine in the list is executed as in a normal GOSUB. If the expression is 2,
the second subroutine in the list is executed, and so forth, After the RETURN
from the subroutine execution proceeds with the statement which follows the
ON ... GOSUB.

1t the expression is zero, negative, or larger than the number of subroutines
provided in the fist, no subroutine is executed and execution proceeds with the
next line of the program.

Commas may not be used in the expressions following the GOSUR. The
PC-1360 cannot distinguish between commas in expressions and commas
between expressions,

EXAMPLE
160 INPUT A
20 ONA GOSUB 100, 200, 300
30 END
100: PRINT “FIRST"
110 RETURN
200 PRINT “SECOND”
210 RETURN Aninput of 1 prints ‘FIRST . 2 prints ‘SECOND' -
300 PRINT “THiRD™ 3 prints THIRDY, Any other inpul does not
310 RETURN produce any print,
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Y

FORMAT: 1. ON expression GOTOQ expression list
Where! expression listis: expression
Or: expression, expression list

Abbreviations: 0. G,
See Also: GOSUB, GOTO, ON ... GOSUR

PURPOSE:
‘ON ... GOTO is used to transfer control to one of a set of locations depending on
the value of a control expression.

REMARKS:

When ON ... GOTO is executed the expression between ON and GOTO is
evaluated and reduced 1o an integer. If the value of the integer is 1, control is
fransterred to the first location in the list. if the expression is 2, control is transferred
to the second location in the list; and so forth.

If the expression is zero, negative, or larger than the number of locations
provided in the list, execution proceeds with the next line of the program.

Commas may not be used in the expression following the GOTO. The PC-1360
‘cannot distinguish between commas in expressions and commas between
expressions.

EXAMPLE:

10: INPUT A

20: ON AGOTO 100,200,300
30: GOTO 900

100: PRINT “FIRST”
110 GOTO 900

200: PRINT “SECOND”
210: GOTO 900

300: PRINT “THIRD"
310: GOTO 900

900: END

Aninput of 1 prints ‘FIRST: 2 prints ‘SECOND’; 3 prints ‘'THIRD'. Any other input does not produce
-any print,
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orEN -

FORMAT: 1. OPEN “baud rate, parity, word length, stop bit, type of code,
end code, text end code”
2. OPEN

Abbreviation: OP
See Aisp: CLOSE

PURPOSE:
Allows data to be transferred through the /O interface. Also sets the 1I/O
conditions.

REMARKS:

Format (1) enables data to be transterred through the /0 interface {serial VO
terminal). It also sets the conditions for the data transfer with the connected
equipment. The conditions are specified in the following form:

“baud 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-1360, 300 baud, 600 baud, or 1200 baud can be
selected,
{1 baud = 1 bit/sec)
Parity: N E O
Specifies the type of parity by a character.
N: No parity bitis 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 Rits - 1,2
Type of Code: A
Only ASCH codes can be transmitted or received.
Therefore, A is always specified,
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End Code: C.F L
Specifies the type of end code 1o indicate the end of
data (delimitting), 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.
TextEnd Code: &00—8&FF
Specifies the text end code to indicate the end of the
program, ete.
(May be required when using the SAVE or LOAD
commands.)

Any condition specified in the OPEN command can be omitted If omitted, the
current condition remains unchanged.

Informat (2), all conditions setpreviously are retained. This format enables data
1o be transferred through the 1/O interface.

Executing the QPEN command while the circuit of the /0 interface is open and
ready for data transfer (due 1o prior execution of the OPEN command) results in
an error (ERROR 8). Execute the CLOSE command to close the circuit. (The
circuit also closes when the HUN command is executed, when the program
ends, or when the power is switched off.) The previously set conditions are
retained even after the CLOSE command is executed.

EXAMPLE:
OPEN “1200,N,8,1. A C.&1A"

%

L L-"‘f‘“exz end code (&1A)
=-End pode (CR oode)
1 - Type of code {ASCIN
—Number of stop bits {1 bity
-Word length (8 bits)
—Parity (none)
~Baud rate (1200 baud)

The conditions inthe example above are set after the batteries are replaced or after the ALL RESET
-buttonis pressed.

OPEN*, 2"

Only the number of stop bits is changed.

2
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OPENS e

FORMAT: 1. OPENS$

Abbreviation: OP.$
See Also: QOPEN

PURPOSE:
Obtains the currently set 1/O conditions.

REMARKS:
The currently set 1/O conditions are obtained as a character string

o

.é'XAMPL;
OPENS IEiT1=:) 1200, N, 8,1, A, C, &1A
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PAINT - C,V,Gp

FORMAT: 1. PAINT expression 1], expression 2]

Abbreviation: FPAL
See Also: LLINE, RLINE, CIRCLE, COLOR

PURPOSE:
PAINT is used to haich the inside of a rectangle or circle {or sector).

REMARKS:

This verb is effective only in the Graphics mode. When a rectangle or circle (or
sector) has been drawn by the verb executed immediately before the PAINT
verb, the printer hatches the inside of the rectangle or circle (or sector).

The following types of patterns can be specified for the rectangle drawn by the
“B” specification of the LLINF or RLINE verb and for the circle {or sector) drawn
by the CIRCLE verb by specitying a value for expression 1. For rectangies,
0 1o 10 may be specified while for circles {or sectors) 110 8, 9 or 10 can be
specified.
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Repeated use of PAINT together with LLINE allows the printerto draw a special
pattern as shown below.

Expression 2 is used to specify the color of hatching. The value of expression 2
must be within the range of 0 1o 7 in the extended Color mode and0to 3inthe
normal Color mode. (Refer to COLOR for the color specified by each value.)

To execute PAINT for the circle (or sector) drawn by CIRCLE, ratio = 1 and
pitch angle = 1 must have been specified as the values of expressions 7 and 8
of the CIRCLE verb.

EXAMPLE:

LLINE (0,0} — (200, — 200), 0 0, B
PAINT 5, 0

PAINT 8, B
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PASS C

FORMAT: 1. PASS “character string”

Abbreviation: PA.
See Also: CSAVE, CLOAD, NEW

PURPOSE:
The PASS command is used 1o set and cancel passwords.

REMARKS:

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 characters long. The seven characters must be alphabetic or one of the
Tfollowing special symbols: | # $ % & () sk + — /. .« = =7 @\ 7oA

Once a PASS command has been given, the programs in memory are protected.
A password protected program cannot be examined or modified in memaory, It
cannot be sent 1o tape or listed with LIST or LLIST, nor is it possible to add or
Zdeﬁete program lines. If 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.

When a password with 7 or more characters is declared, only the first 7
characters are valid and are used fo set and remove protection.,

Press [SNE{Ea 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 [

EXAMPLE:
PASS “SECRET”

-Establishes the password ‘SECRET {or all programs in memory,

=8 Error
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PAUSE o ;

FORMAT:

1. PAUSE print expr

2. PAUSE print expr, print expr, .., print expr
3. PAUSE print list

4. PAUSE print list;

5. PAUSE

Where: printlistis: print expr
or: print expr; print list
and: printexpris: expression
or: USING clause; expression

The USING clause is described separately under USING

Abbrevﬁatian: PALL
See Also: LPRINT, PRINT, CURSOR, USING, WAIT

PURPOSE :
PAUSE is used to print information on the display for a short period.

REMARKS:

PAUSE is used to display prompting information, results of calculations. etc,
The operation of PAUSE is identical to PRINT except that after PAUSE the
PC-1360 waits for short presetinterval of about .85 seconds and then continues
executionof the program without waiting for the ENTER key or the WAIT interval,

The first form of the PAUSE statement displays a single value. If the expression
is numeric, the value is printed at the far right end of the display. I it is a string
expression, the display is made starting at the far left.

However, when the display starting position is specified using format (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 sequence, from the first specified value. In this case too, within
arange ol 12 columns, the numeric value of an expression is displayed from the
right end of the display and characters are displayed from the left side,
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The number of the values (items) specified in format (2) must be within 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 8 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.

- In format (3), the specified value is displayed continuously from the left side of

the display. However, it the display starting position has been specified using

format (4) or the CURSOR command, the display starts from that position.

If the value to be displayed in format (3) exceeds 96 columns, the excess portion
is not displayed. When the value 1o be displayed exceeds 96 columns, an error
(ERROR 8} oceurs if the 96 column is in the middle of a 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 value is specified as the display
starting position for display commands such as for the next PRINT command.
Intormat (5), the previously displayed value is displayed as is.

EXAMPLE:
10: A=10:B =20 X$= "ABODEF"
YE = XY
Display
20° PAUSE A
10.
30 PAUSE X3 ABCDEF
40 PAUSE X$,Y$, A B ABCDEF XYz
10. 20.
50: PAUSE Y$:X$; XYZABCDEF
60: PAUSE A%B XY¥YZABCDEF200,
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FORMAT: 1. PEEK memory address

Abbreviation: PE.
See Also: CALL, POKE

PURPOSE:
Returns the memory contents at the specitied location.

REMARKS -

PEEK returns one byte of memory. The returnad value represents the 8 bits of
data as a value from 0 to 255 (&0-&FF hexadecimal) Memory address is the
range between 0 to 65535 (&0 ~ &FFFF).
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Pl C,V,F

FORMAT: 1. Pl

Abbreviation:
See Also:

PURPOSE:
Plis a numeric pseudovariable which has the value of Pl

REMARKS:

It is identical to the use of the special Pl character () on the keyboard. Like
‘other numbers the value of Plis kept to 10 digit accuracy (3.141592654).
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pogNT' | I e

FORMAT: 1. POINT (expression 1, expression2)

Abbreviation: POIL
See Also: GCURSOR, PSET, PRESET

PURPOSE:
Reads the state of the specified dot.

REMARKS:

It the dot specified by (expression 1, expression 2} is lit, a “1" is returned., and if
cleared, a “0" is returned. If the specified dot lies beyond the boundaries of the
screen, a "~ 1" is returned.

The values of expression 1 and expression 2 can be specified within the range
of —32768 1o + 32767, However, dots on the screen are in the range of 0-149
for expression 1 and @-31 for expression 2.

EXAMPLE:

_WE: CLS: WAIT 0:A=75
20: LINE (50,0)-(50, 31) ek
30: LINE (100, 0)-(100, 31) é:} Draws 2 vertical lines.

40: PSET (A, 18) <= Lights up a dot (point) between the 2 lines.

50: B= POINT (A+1, 16) . Eihe@kg to see whether the next dot on the right is
B0: IF B THEN 150 — [, jump to line 150,

70 PSET (A+1,186) « It cleared, light i,

80: PRESET (A, 16) « Then, clear the dot it up eariiar,

90 A=A+t < Move one dot to the right.

100 GOTO 50 « Go back to line 50.

150: B= POINT (A 1,1) - g{i&;gﬁ 1o see whether the dot to the left of the lit

16@: IF B THEN 50 < Itht, go to line 50.

170 PSET (A—1,16) < I cleared, light it,

180: PRESET (A, 16) «— Then, clear the dot Iit up earlier.
190 A=At < Mave ane dot to the jeft.

200: GOTO 150 - Go back to line 150,

_Eéxecutéﬁg this program moves a dot-hack and forth between ? vertical lines drawn on the screen,
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POKE C,V,M

FORMAT: 1. POKE memory address, data [ ,data ...]

Abbreviation: PQO.
See Also: CALL, PEEK

PURPOSE:
Writes data to a specified memory location.

REMARKS:

POKE writes one or more bytes of data starting at the specified memory address.
Each data must be specified as a byle in the range 0-65535 (&0-&FFFF
hexadecimal ) If more than one byte is specified, the following bytes are written
1o consecutive memory addresses, Attempling to write beyond memory address
limits will generate errors.
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PRESET e

FORMAT: 1. PRESET (expression 1, expression 2)

Abbreviation: PRE.
See Also: PSET, GCURSOR, POINT

PURPOSE:
Clears (resets) the specified dot on the screen,

REMARKS:

PRESET clears the dot specified by (expression 1, expression 2). The values of
expression 1 and expression 2 can he specified within the range of - 32788 to
+32767. However, dots on the screen are in the range of 8-149 for expression
1 and 0-31 for expression 2.

EXAMPLE:

10 CLS : WAITO

20 LINE (20, @} (130,31), BF

32: FOR X=—-25 1O 25 STEP 0.5

40 Y=—1% SOR ABS (25 % 25— X%k X)
58 PRESET (X +75, Y +31)

B8 NEXT %

70 WAIT © GPRINT

Ex‘ecutimg this program draws a semicircle inside a filied sguare.
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SRINT o V

FORMAT:

PRINT print expr

PRINT print expr, print expr, print expr, print expr
PRINT print list

PRINT print list;

PRINT

PRINT = LPRINT

PRINT = PRINT

I I

Where® printlistis: print expr
or: printexpr; print list
and: printexpris: expression
or: USING clause; expression

The USING clause is described separately under USING

Abbreviation: P
See Also: |PRINT, FAUSE, CURSOR, USING, WAIT

:PQJRPQSE :
PRINT is used to print information on the display or on the printer.

REMARKS:

PRINT is used to display prompting information, results of calculations, ete. The
first form of PRINT displays a single value. If the expression is numeric, the
value is printed at the far right end of the display. if itis a string expression, the
display is made starting at the far left.

However, when the display starting position is specified using format (4) or the
CURSOR command, the cisplay staris from that position, In format (2), the
display unit is divided into groups of 12 columns. The values are displayed, in
- sequence, from the first specified value. In this case too, within a range of 12
columns, the value ofan expressionis displayed from the rightend of the display
and characters are displayed from the jeft side.
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The number of the values (items) specified in format (2) must be within 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 8 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.

In format (3), the specified value is displayed continuously from the left side of
the display. However, if the display starting position has been specified using
format (4) or the CURSOR command, the display starts from that position.

lfthe value to be displayed in format (3) exceeds 96 columns, the excess portion
is not displayed. When the value to be displayed exceeds 96 columns, an error
(ERROR 6) occurs if the 96 column is in the middle of a 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 value is specified as the display
starting position of display commands such as for the next PRINT command.

Do not combine display commands (PRINT, ete.) with serial I/0 commands
{LPRINT, etc. forthe serial 1/O interface}. Combining them may clear the display
start position specified in format (4).

In format (5), the previously displayed vaiue is displayed as is.

The sixth and seventh forms of the PRINT statement do no printing. The sixth
form causes all PRINT statements which follow itin the program to be treated as
if they were LPRINT statements. The seventh form resets this condition so that
the PRINT statements will again work with the display,

EXAMPLE:
Display
10 A=123:B=5/9:X3="ARBCDEF" | |
Y = “YWXY 2" | ABCDEF 5.55555E—01 g

20 PRINT X$,8
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30: PRINTAB | 123.5.555555556E — 01
| ! ;
40: PRINT X$:A; . ABCDEF123. g
50: PRINTYS$:B | ABCDEF123.VWXYZ5.5555555 |
? 56E — 01 i
!
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SRINT o -

FORMAT: 1. PRINT # “var list”
2. PRINT # “filename” : var list

‘Where: varlistis: variable
or: variable, varlist

Abbreviation: P #
See Aisp: INPUT # PRINT READ

PURPOSE :
PRINT # is used to store values on the cassette tape.

REMARKS:
The following variable types can be used for variable names:

(1) Fixed variables—A, B, X, A(26), Cx%, A(10) % eto.
(2) Simple variables—AA, B2, XY$, etc.
(3} Array variables—B(s#), CD({ %), N$(% ), etc.

1) Saving fixed variable contents onto tape

The contents of fixed variables can be saved anto tape by specifying the desired
variable names (separated by commas) in the PRINT # statement.

PRINT # “DATA1": A B, X ¥

This staternent saves contents of variables A, B, X, and Y into tape file named
“DATA 1",

It you wish to save the contents of the specified fixed variable and all the sub-
sequent fixed variables, subscript that variable name with an asterisk sk,

~ 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 filenamed “D-27,
PRINT # E,X$ A(30) %
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This statement savés the contents of the fixed variables & and X$ and of the
extended variables A(30) and all the remaining variables, onto the tape without
filename.

Subgmip’{ed 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 Z7$).
However, if array A s already defined by the DIM statement, A{ ) cannot be used
to define subscripted fixed variables.

2} Saving simple variable (two-character variable) contents

The contents of simple variables can be saved onto tape by specifying the vari-
able names.

- PRINT # "DM-1"; AB, Y1, XY§
This statement saves the contents of the simple variables AB, Y1, and XY$ in
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 specity-
ing the array name subscripted by an asterisk enclosed in parentheses( %),

PRINT # “DS-2"; X{%}, Y&(%)

This statemnent saves the contents of all the elements (X(@), X(1),...) of the array
X, and of all the elements (YB(@), YS(1),...) of the array Y$, in the tape file name
.“{:}8“2”,.

itis not possibie 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 parts of them, an array (such as A), defined by the DIM statement does
not allow youto save only a specific part of it,

lfthe PRINT # statement is executed with no variable names specified, an error
(ERROR 1) will resutt.
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e CAUTION—
The locations for extended variables siich asA(27)
and/or array variables must be set aside
PRINT # statement is executed. Otherwi

ise, execution of the PRINT # statement
for underfined variables will result inan error.

andbeyond, simple variables,
in the program/data area before the
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SRINT 1 o "

FORMAT: PRINT#1 variable, variable, variable. .

Abbreviation: P #1
See Also: OPEN, INPUT#1

PURPOSE:
Sends the contents of the specified variables through the serial VO interface
(terminal).

REMARKS:
This command is vaiid only when the circuit of the serial /O interface is open
(due to the OPEN command). It is ignored otherwise.

% Variables are specified as tollows.
Fixed Variables:  Specify each variable name.
[Example] A, B, C3%
Note: Fixed variables cannot be specified in the form of A %
Simple Variables: Specify each variable name.
[Example] AA Bi1§,C2
Array Variables:  Specify in the form of array name ().
[Example] B(%), C3(%)
Specified in this manner, the contenis of all elements in the
array are sent. (Array elements cannot be specified indi-
vidually).

[Example] 50 PRINT #1A, AB, C$, E{%)
When data is sent, the end code is added 1o 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.
For example, when

A = 12345 and B$ = “ARC”
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FPRINT #1 A B3

Sends A and B$ in the following form . {Provided the end code is CR))
w————- Sending direction
(T 3PS Y PSS DS i o e s e i
; 0. 0l0in ol BlCieoR!
@g@i@ﬂﬂ%&i%!?%@&ﬁ;?ﬁ;

?L e Erid code

;‘ -~ Contents of variahte BE
. e End ande
" Hthe value of the numeric variable is

negative, a * — " sign is sent before

the vaiue.

Contenis of variable A

The elements of an array are sent in the following sequence.

1 dimensional array: [Example] for B (3)
B@)—B(1)~B(2) - B3

< dimensional array: [Example] for © (2,3
C@0—~Cc@1)-~c@o 2.

The locations for extended variables such as A(27) and beyond, sim ple vari-
ables, and/or array variables mustbe allocated in the program/data area before
the PRINT #1 command is executed. An error resylis if an attempt is made to

send the contents of a variable which has not been allocated.

An error also results if the type of the specified variable (number or character)
and that of within the PC-1360 do not match,

1 symbols such as “7” and "V " are included in the data to be sent, they are
‘Coverted to “PI” and “SQR” respectively, and then sent.
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psET ™

FORMAT: 1. PSET {expression 1, expression 2)
2. PSET (expression 1, expression 2}, X

Abbreviation: PS.
_ See Also: PRESET, GCURSOR, POINT

PURPOSE:
Lights up or reverses the specified dot on the screen,

REMARKS:

Format (1) lights up the dot specified by (expression 1, expression 2.

Format (2) clears the dot specified by (expression 1, expression 2) it it and
lights it if cleared.

The values of expression 1 and expression 2 can be specified within the range
of —32768 o +32767, However, dots on the screen are in the range of 0-149
for expression 1 and 0-31 for expression 2.

EXAMPLE

10: CLS: WAIT ¢: DEGREE
20: FORA = 0 TO 600
30: B=~1%SINA

40: Y = INT (B*16) +16
501 X = INT (A/4)

80: PSET(X,Y)

70 NEXT A

80: WAIT: GPRINT

Execuling this brogram draws a sine curve on the sereen,
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RADIAN "

FORMAT: 1. RADIAN

Abbreviation: RAD
See Also: DEGREE, GRAD

PURPQOSE :
RADIAN s used to change the form of angular values to radian form,

REMARKS:

The PC-1360 has three forms for representing angular values— decimal
degrees, radians, and gradient. These forms are used in specifving the
arguments to the SIN, COS, and TAN functions and in returning the results from
the ASN, ACS, and ATN functions.

The RADIAN function changes the form for all angular values to radian form
untit DEGREE or GRAD is used. Radian form represents angles in terms of the
length of the arc with respect 1o a radius, L.e., 360° is 2 Pl radians since the
circumference of a circle is 2 P times the radius.

EXAMPLE:

10: RADIAN
200 X = ASN 1
30 PRINT X

X now has avalue of 1 B70796327 or PY2, the Arcsine of 1
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c\v

RANDO

FORMAT: 1. RANDOM

Abbreviation: RA.
See Also: BND

PURPOSE :
RANDOM is used to reset the seed for radom number generation,

REMARKS:

When random numbers are generated using the RND function, the PC-1360
begins with & predetermined “seed” or starting number. BANDOM resets this
seed to a new randomly determined value,

The starting seed will be the same each time the PC-1360 is turned on, so the
sequence of random numbers generated with BND is the same each time,
unless the seed is changed. This is very convenient during the development of
& program because it means that the behavior of the program should be the
same each time itis run even though it includes a RND function. When you want
the numbers to be truly random, the RANDOM statement can be used o make
the seed itself random,

:£XAMpLEf

10: RANDOM
20: X=RND 10

When run fram line 20, the value of ¥ is based on the standard seed. When run from line 10, a new
seed s used,
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READMW ;

FORMAT: 1. READ variable list
Where: variable list is: variable
or: variable, variable list

Abbreviation: REA
See Also: DATA RESTORE

PURPOSE:
READ is used to read values from a DATA statement and assign them to
variables.

REMARKS:

When assigning initial values to an array. it is convenient to list the values in a
DATA statement and use 1 READ statement in a FOR .. NEXT loop to load the
values into the array. When the first READ is executed, the first value in the firgt
DATA statement is returned. Succeeding READs use succeeding values in the
Ssequential order in which they appear in the program, regardless of how many
values are listed in each DATA statement or how many DATA statements are
used.

If desired, the values in a DATA statemnent can be read a second time by using
the RESTORE staterment,

EXAMPLE;

10: DIMB (10)
20: WAIT 32

30: FORI=1TO 10

40: READ B())

50: PRINT B{l) %2

60: NEXT|

70. DATA 10, 20, 30, 40, 50 &g
80: DATA 70,80, 90, 100

90: END

Ef @ Setup ap array
[40] Loads the values from the DATA statement info B{  j— gy 11is 10, B(2}is 20, B(3})is 30, etc.
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rEM V

FORMAT: 1. REM remark

Abbreviation: none
See Also;

PURPOSE :
REM is used to include comments in a program.

REMARKS:

Often it is useful to include explanatory comments in a program. These can
provide titles, names of authors. dates of last modification, usage notes,
reminders about algorithms etc. These comments are included by means of the
REM statement.

The REM statement has no effect on the program execution and can be
included anywhere in the program. Everything following the REM verb in that
line is treated as a comment,

EXAMPLE:
10: REM THIS LINE HAS NO EFFECT
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_RENUM C

FORMAT: 1. RENUM [new line number], [old line number], [increment]

Abbreviation: REN.
See Also: DELETE, LiST

PURPOSE:
Renumbers the lines of a program.

REMARKS:

The lines numbers are changed from old line number to new line number in the
specified increment, If new line number is not specified, the lines are renumbered
to start from 10 in increments of 10, RENUM updates referenced line numbers
in GOTO, ON GOTO, Gosug, ON...GOsUB, RESTORE, and {IF)...THEN
statements,

I any line number exceads 85279, or a specified line number does not exist,
eror 4 Is generated Changing execution order generates error 1, RENUM is
only used in BASIC and PRO modes (other mades - error 9.} If a password has
been used, the command is ignored and the prompt reappears,

it more than one Program has been MERGED in memory, RENUM only
renumbers the most recently merged program. If the lowest fine number of the
renumbered program exceeds the highest line number of the program merged
before, the two programs are from then on recognized as a single program.

I a line number inctudes non-numeric characters error § s generated.
Error examples:

GOTO1 +2 GOTOABS {(—100)
GOTO"A” + “B” GOTOLEFTS ("ABC",2)
GOTOA GOTOBS

GOTO100.0 GOTO + 1Eg2

Error3is generated if rentimbering makes the line iength exceed 79 bytes,

If RESTORE is used in a multi-statement line, followed by a colon [e.g., 20
RESTORE: READ A), any later attempt to renumber that program using the
RENUM command will generate ERROR g
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If the display shows “ %, pressing the [E:14 key will interrupt renumbering. A
display of "% %" indicates that BREAKing is not possible. Error generation or
use of the [zI;1f key leaves the program unchanged.

FRENUM ERROR LIST
Errordisplay Description Flashing cursor location
ERROR 1 HENUM input specification error site ot error
EHROH 1IN BN o OR after GOTO or site of grror; orend ofline
GC}E}EUB; or 7 or CR affer THEN
EMHOR 3 IN new line number exceads BE2TY. head ofline; orendofiine
ar line length exceeds 79 byles
ERROR 4 referenced line does not exist: or a site of error
narameter exceeds 65279
ERROM 4 [N referenced line number does not referencing line
axist
ERROR ¢ attempt o RENUM in RUN or TEXT site of error
made
ERROR § IN nor-numenc  characters In line site of error
number; or nor-executable state-
ment after THEN
EXAMPLE:

10: INPUT “CONTINUE™: A$

20: IF AS="YES’ THEN 60

30: IFA$="NO” THEN 10

40: PRINT “ENTER YES OR NO PLEASE!”
50: GOTO 10

60: END

RENUM 12¢, 10,5

LIST

180: INPUT “CONTINUE": A%

105 IF AR="YES” THEN 125

110 IF AS=“NO" THEN 100

115: PRINT “ENTER YES OR NO PLEASE ™
120 GOTO 100

125 END
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FESTORE _meu_mv

FORMAT: 1. RESTORE
2. HESTORE  expression

Abbrevigtion: RES.
See Also: DATA, READ

PURPOSE:
RESTORE is used to reread values in a DATA statement or to change the order
in which these values are read.

REMARKS:

In the regular use of READ the PC-1360 begins reading with the firstvalue ina
DATA statement and proceeds sequentiaily through the remaining vaiues. The
first form of the RESTORE statement resets the pointer to the first value of the
first DATA statement, so that it can be read again. The second form of the
RESTORE statement resets the pointer to the first value of the first DATA
‘statement whose line number is greater than the value of the expression.

f RESTORE is used in a multi-statermnent line, followed by a colon le.g., 20
RESTORE: READ A), any later attempt to renumber that program using the
RENUM command will generate ERROR 9. Make sure that all RESTORE state-
ments are either on separate lines at the end of any muiti-statement lire, or in
format 2; followed by an expression {e.g., REETORE X%Y).

EXAMPLE -

10: DIM B(10)
20: WAIT 32

30: FORI=1TO 10
40: RESTORE
50: READ B(l)

B0: PRINT B(l) %
70: NEXTI

B80: DATA 20

90: END

[18] Sets up an array,
[50] Assignthe value 20 to each of the elements of & { ).
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RETURN o .

FORMAT: 1. RETURN

Abbreviation: RF,
See Also: GOSUB, ON .. GOSUR

PURPOSE:
HETURN is used at the end of a subroutine to return contro! to the statement
following the originating GOSUB,

REMARKS:

A subroutine may have more than one RETURN statement, but the first one
executed terminates the execution of the subroutine. The next statement
‘executed will be the one following the GOSUR or ON. . .GOSUB which calls the
subroutine. If a RETURN is executed without a GOSUB, and ERROR 5 will oceur.

EXAMPLE:

19 GOSUB 100

20: END

10@: PRINT "HELLOY
200 RETURN

When run this program prints the word "HELLO™ one time.

Y
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RIGHTS C.V.F

FORMAT: 1. RIGHT$(X$,N)
2. RIGHTS(“string”,N)

Abbreviation: Rl
See Also: LEFTS, MID3

PURPOSE:
Returns N characters from the right end of any string X$.

REMARKS:

The value of N must be in the range 0 to 80. Fractions will be rounded down
(truncated). f N is less than 1, a null string is returned. If N is greather than the
number of characters in X$, the whole string is returned.

EXAMPLE:

B WAIT 32

10: XX§ = "SHARP COMPUTER"
20: FORN=1TO15

30: LET 588 = RIGHTS (XX$,N)
4@: PRINT 55%

50: NEXTN

RUN

R

ER

TER

UTER

PUTER

MPUTER

OMPUTER

COMPUTER
COMPUTER

P COMPUTER

RP COMPUTER

ARP COMPUTER

HARP COMPUTER

SHARP COMPUTER

SHARP COMPUTER
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RLENE o cven

FORMAT: 1. RLINE (expression 1, expression 2) — (expression 3,
expression 4} [, expression 5], expression 6}, B]

Abbreviation: BRL.
See Also: LLINE, PAINT, COLOR

PURPOSE:
RLINE is used to draw a line between the two points specified by relative
coordinates.

REMARKS:
This verb is effective only in the Graphics mode,

RLINE differs from LLINE in that LLINE takes the origin of coordinates specified
by SORGN as a reference and specifies the location of each point by coordinates
from that origin, whereas RLINE takes the current position of the pen as the
origin of coordinates and specifies the location of the next point by coordinates
from that origin.

NOTE:

When LLINE or RLINE without B is executed after the execution of these
‘commands with B, following command should be executed immediately after
the execution of these commands without B;

POKE &FB20.0

If this command is not executed the computer may draw rectangle by LLINE or
RLINE without B;

Descriptions of the specification are the same as LLINE, except that (expression
1, expression 2) cannot be omiited.
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EXAMPLE:

B OPEN

18 GRAPH

20 FORA=1T03 _
3¢ BLINE (6,—40) - {(60,-50)
40 NEXT A

50: LTEXT

60 LPRINT

Th: END
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RND R o

FORMAT: 1. RND numeric expression

Abbreviation: RN.
See Also: BANDOM

PURPOSE:
RND is a numeric function which generates random numbers.

REMARKS:

If the value of the argument is less than 1 but greater than or equal to zero, the
random number is less than 1 and greater than or equalto zero. If the argument
is an integer greater than or equal 1o 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 1o 1 and not an integer, the result is a random number
greater than or equal to 1 and less than or equalto 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. )

wwwwwwwwwwwwwww Result ~---mmneenn

Argument Lower Bound Upper Bound
T o =
2 1 2
2.5 1 3

The same sequence of random numbers is normally generated because the
same “seed” is used each time the PC-1360 is tumed on. To randomize the
seed, see the RANDOM verb.
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RUN C

FORMAT: 1. RUN
2. RLwd{ﬁneruﬁnber}
lahel

Abbreviation: 1
See Also: GOTO, MERGE, ARUN

PURPOSE:
The RUN command is used to execute a program in memory.

REMARKS -

The first form of the RUN command executes a program beginning with the
fowest numbered statement in memory.

The second form of the RUN command executed a program beginning with the
specified line number.

Ifmore than one programis in memory because programs have been MERGE(,
the RUN command will execute the last program that was merged unless a
program label is used in the program and the command.

RUN differs from GOTOQ 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 first DATA statement.

6) The cursor specification is cleared.

7} The graphics cursoris reset to (0.7},

8) The serial VO interface portis closed.

Execution of a program with GOTO is identical to execution with the DEE key. in
all three forms of program execution FOR/NEXT and GOSUB nesting is
cleared.

EXAMPLE -
RUN 100

Executes the program starting from fine 100.

258



BASIC REFERENGE

SAVE S -

FORMAT: 1. SAVE

Abbreviation: SA.
See Also: OPEN, LLIST, LOAD, CSAVE

PURPOSE:
Sends the program in the PC-1360 out through the serial /O interface (terminal).

REMARKS:

When the circuit of the serial VO interface is open due to the OPEN command,
the program is sentin ASCH code.

The command is ignored if the circultis closed,

After the entire program is sent, the text end code is sent.

The SAVE command is ignored if a password has been set.
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e MEM_________ o -

FORMAT: 1. SETMEM“C”
2. SETMEM “B”
3. SETMEM "D

Abbreviation: SE.M.
See Also: MEM, MEMS

PURPOSE:
SET MEM sets up which RAM slots are to be used and the memory structure for
program area and data variable area,

REMARKS:
Refer to the section on the use of the RAM card siots in the earlier chapter.

1. SETMEM “C” This format uses justthe RAM card in slot 1. The program is
stored in the top part and variable area is held at the bottom. Use this mode
when only one RAM card is o be used,

RAM card 1 in Slot 1

Program

2

N . ‘ .
: 5\ MEM returns the byte count for this unused ares of the memory,

System Area

2. SET MEM “B” This allows use of both RAM cards at the same tima.

The program part is held starting in the cafd in slot 1 while the system area and
variable part is held starting in the card in slot 2. Fither the program part or the
variable part is allowed to extent into the other memory. This arrangement
makes the most flexible use of the total memaory available but means that the
two cards must always be used fogether, Using just one card, or exchanging
one card for another is not possible.
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RAM card 1 in Slot 1

Program

4

' MEM returns thé birte count Tor this tnused area of the riemony.

///// ///f/f//j '
5 o Vari ab es V7 R
i)k

‘%y@tem Area

F‘%AM card 2 in ‘“% ot 2

3. SET MEM “D” This also allows use of both RAM cards at the same time.
The program part is held only in the card in slot 1 and the variable part is held
only in the card in slot 2. No overflow of one area into the memory of the other
cardis allowed. This restricts the flexibility of using the two cards together. H the
memory usage exceeds the capacity of either card errors will be generated. The
advantage of this structure is that cards can be swopped individually, Forexam-
ple, one card can be changed with another that was used under the same SET
MEM “D” condition. Note that the program holding card must always be in slot
1 and the variable holding card in siot 2.

RAM card 1 in Siot 1

Program

MEM retumns the byte count for this unused area of the memory.

| v
\!ae’ abies 7

sbics

5:5: System Area

-F%AM card 2 in S ot 2
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Changing RAM card memory usage:
This is only effective in RUN mode.

From “B” or “D" to “C”

This is putting the program and variable parts held 6n two carde onts a sirigle
card. If the total exceeds the memory area available on the one card, execution
siops and an error is generated.

From “D" to “B”
This removes the restriction that program and variable areas must be contained
intheir respective card memories.

From “B" or “C" to "D
If the program or data part is too big to be held in just one card an error is
generated.

From “C7 to “B”

This splits the program and variable parts held on a single card across two
cards. First lurn off the computer, put the new card in siot 2, then turn on again
and execute SET MEM “B”

Determining total program area:
in RUN mode, enter CLEAR and press the ENTER key.
For “C” memory structure:

(RAM card 1 (KB) capacity x 1024) — MEM — 1634

For “B” and “D” memory structure:

{(RAM card 1 + RAM card 2 (KB) capacities) x 1024) ~ MEM — 1634

When removing a card, first check with power on that the storage structure is
either “C" or "D” {using MEM$) then turn off the power and remove the card.
Remember that cards cannot be removed when MEMS indicates storage struc-
ture “B”.

RAM cards holding programs created using PC-1450, and PC-1460 computers
‘can be directly used on the PC-1360. It is also possible to exchange and use
cards on different PC-1360 computers.
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Programs and data are niot destroyed by using SET MEM 1o $witch from one
merory structure to ancther.

The contents of the card in slot 1 can be copied to the card in slot 2 {see the
chapter on the RAM cards.)
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'SGN C.V,F

FORMAT: 1. SGN (X

Abbreviation: SG.
See Also:

PURPOSE:
Returns the sign of expression X,

REMARKS:
X can be any numeric expression. SGN(X) returns either 1, @ or —1 depending
-on the sign of expression X as shown helow:

Value of X Value returned by SGN (X}
X>0 1
- X=0 @
X<0 1
EXAMPLE:
5: WAIT 100

16: FORN= -3 TO 3
20 PRINT N, SGN (N)

30 NEXTN
44 END
RUN
-3 -
-2, - 1.
-1, -1,
@. 0.
1. 1.
2. 1.
3. 1.

264



BASIC HEFERENCE

SN o

FORMAT: 1. SIN(X)

Abbreviation: Si.
See Also: ASN, COS, TAN

PURPOSE:
Returns the sine of the angle X,

REMARKS:

This function returns the sine of the angle X, where X is expressed in degrees,
radians or as a gradient value, depending on which mode the computeris set to
‘with the DEGREE, RADIAN or GRAD command.

EXAMPLE:

10: DEGREE

20, PRINT“SINCOFap 18 T, SIN (3%
3¢ PRINTSINOFGGIS " SIN (90
4 END

RUN

SINOF 3015 0.5
SINOFgpIsS 1.
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SORGN e

FORMAT: 1. SORGN

Abbreviation: S0,
See Also: GLCURSOR

PURPOSE:
SORGNis used to change the origin of coordinates for drawing with the pen.

REMARKS:
This verb is effective only in the Graphics mode and is used to specity the
current position of the pen as the new origin of coordinates,

When drawing a figure, it may not be easy for the printer to do so if the origin of
‘coordinates is located at the left end of the paper. In such a case, move the pen
to an arbitrary position on the paper by executing GLCURSOR and then specify
that position as the origin of coordinates with SORGN.

This facilitates drawing of a figure with the current position of the pentaken as a
reference point.

EXAMPLE:

10: GRAPH
20: GLCURSOR (60, 40)
36: SORGN

132] Speciies the current position (X=60, Y=40)} of the pen as the new atigin of coordinates,
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SOR o "

FORMAT: 1. SQR(X)

Abbreviation: 5Q.
See Also:

PURPOSE:
Heturns the square root of expression X.

REMARKS:
If the expression evaluates to a negative number, SQR(X) generates an error
code. V' can be used instead of SQR.

EXAMPLE:
SQR (5)
2.236067977

3
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aTon o v

FORMAT: 1. STOP

Abbreviation: S
See Also: END, CONT

PURPOSE:
STOP is used to halt execution of 5 program for diagnostic purposes.

REMARKS:

When STOP is encountered in program execution, PC-1360 execution haits
‘and a message is displayed such as ‘BREAK IN 200" where 200 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.
Execution may be restarted using the CONT command.

EXAMPLE:
10: 8TOP

‘Causes “BREAK IN 10" to appear in the display.
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STRS C.V.F

FORMAT: 1. STR$

Abbreviation: STR.
See Also: VAL

PURPOSE:
Converts numeric data into string data.

REMARKS:

The STRS function changes an integer number into a string. The string will be
composed of the same digits as the original number, but itis treated as-astring
of SHARP ASCII characters in subsequent processing. The STRS function has
the opposite eflect to the VAL function.

Ifthe numeric data is negative, the string will be preceded by a - sign. If numeric
value is too large to be held in the string variable, it is represented in floating
point notation.

EXAMPLE:

110: N = N%3

120: A$= STR$ (N)
130: B$ = LEFTS (A$, 1)
140: M= VAL (BS)

{118] The program performs some caloculations on the numerie variable N,

[120] The numeric variable N s converted to the string variable A$. String variables are much
easier o manipulate than numerics. In this example, imagine that the first digit of the number is
required. Maybe if is a code for some further process, Having converted the number to a string we
Gan use any ofthe string manipulation commands- LEFTS, RIGHTS, MIDS.

1130} This stores just the first cigit of the number, or character as it is now treated by the program,
i the string variable BS.

{1401 The single digit is reconverted into a numeric variable 0 that it can be processed by the

program as a number,
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TN ) . -

FORMAT: 1. TAN(X)

Abbreviation: TA.
See Also: ATN, COS, SIN

PURPOSE:
Returns the tangent of the angle X

REMARKS:

This function returns the tangent of the angle X, where X is expressed in
degrees, radians or as a gradient vaiue, dependi ing on which mode the compu-
ter is set to with the DEGREE, RADIAN or GRAD command. An error code is
generated if X is 90°.

EXAMPLE:

10 DEGREE

20: PRINT “TANOF 28", TAN (0)
30 PRINT “TAN OF 45187, TAN (45)
4@ END

RUN
TANOF OIS 0.
TANOF 4518 1.
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TEXT ' . ' C

FORMAT: 1. TEXT

Abbreviation: TE.
See Aiso: BASIC

PURPOSE:
Sets the text mode.
(valid only in the program mode)

REMARKS:

The text function is used when inputting a program written for a higher level
personal computer. The program input by the PC-1360 is sent to the personal
computer through the serial /O interface.

Executing the TEXT command sets the text mode in the text mode, a number
corresponding to the line number and then information corresponding to pro-
gram commands or data are entered. Then the [ET1IE4] key is pressed to write
the inputto the program/data area.

However, the written contents, uniike in BASIC mode, are not converted to
commands (internal codes). The text is stored as characters and/or numbers in
ASCH code. The text is arranged in the order of line number at the beginning of
each line. (Line number editing function.)

The text written in the text mode is stored as itis. Therefore, command abbrevi-
ations in BASIC (such as |. for INPUT} are display and stored as they are.

I a program is stored in the internal code of the PC-1360 with the text mode set,
itis converted to ASCIH cade.

During program conversion, the “sk s~ mark is displayed on the right end of the
4ih fine of the display unit.

‘The prompt symbol is “<* in the text mode. (Itis usually “>" )
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One line in the text mode (including line number and [EJ §=50) must riot exceed
80 characters (80 bytes). If aline exceeds 80 characters due to program conver-
sion, the excess part will be cleared.

80 bytes (end is NRI:E

10: PRINT “ABC ... 1234567890"
Converted to ASCH code.
10:PRINT “ABC ... 1234567

80 characters (end is (331521

I this example, the PRINT command is two bytes in internal code but takes up
Ebytes in ASCll code. Because of this, the last few characters are deieted (8907).

The number of bytes increases when converting a program from internal code
to ASCIl code, as shown in the example. If, as a result, the capacity of the
program area is exceeded, the program converted Lp to that point is converted
back to internal code and an error will result (ERROR 6).

If @ password has been set, an error (ERROR 1) occurs when the TEXT com-
mand is executed.
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TROFF B »

FORMAT: 1. TROFF

Abbreviation: TROF,
See Also: TRON

PURPOSE :
TROFF is used to cancel the trace mode.

REMARKS:
Execution of TROFF restores normal execution of the program.

EXAMPLE:

10 TRON
20: FOR =1 TOA3
30 NEXT |
48 TROFF

When run, this program displays the line numbers 10, 29, 30, 30, 30 and 40 as the R
pressed,

]
g
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TRON C.V

FORMAT: 1. TRON

Abbreviation: TR,
See Also: TROFF

_PL,FHPQSE :
TRON is used to initiate the trace mode.

REMARKS:

The trace mode provides assistance in debugging programs, When the trace
mode is on, line number of each statement is displayed after each statement is
executed. The PC-1360 then halts and waits for the Down Arrow key to be
pressed before moving on to the next statement. The Up Arrow key may be
pressed 1o see the statement which has just been executed. The frace mode

continues untit TROFF is executed or the key operation of the SHIFT Elts!
X is performed. After a result is displayed at the position specified in the
CURSOR command during the trace mode, the next line number is displayed
on the next line of the display. (See CURSOR.)

During trace mode, ifthe display start position has been specitied inthe program
by a CURSOR command, calling a variable or executing a manual calculation
while the PC-1360 is waiting for the Down Arrow key will ciear the CURSOR
setting when execution is resumed.

EXAMPLE:

12: TRON

200 FOR =1 TO3
30 NEXT |

48: TROFF

When run, this program displays the line number 18, 20, 3¢, 30, 30 and 46 as the BB is pressed.
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FORMAT: 1. USING
2. USING "editing specification”
3. USING character variable

C.vV

Abbreviation: U
‘See Also: LPRINT, MDF, PAUSE, PRINT
Further guide to the use of USING is provided in Appendix C

PURPOSE:
USING is used to control the format of displayed or printed output.

REMARKS:

USING can be used by itself or as a clause within a LPRINT, PAUSE, or PRINT
statement. USING establishes a specified format for output which is used for all
output which follows until changed by another USING.

The editing specification of USING consists of a guoted string composed of
some combination of the following editing characters:

#  Rightjustified numeric field character

+ Decimal point

A Usedtcindicate that numbers should be displayed in scientific notation
& Leftjustified 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 "#4##&EE&R”
could be used to print a numeric and a character field next 1o each other.

Ifthe editing specification is missing. as Informat 1, special formatting is tumed off.
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EXAMPLE:

10: A=125:X$ = "ABCDER"
QQ:PWNTUSWG“#ﬁ##A”%
B@:PR%W"U&NG“&&&&&&&&%X$
4@:PR%H‘U&N@“####&&&%AK$

Display

1
| ABCDEF
} 125ABC
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. o v

FORMAT: 1. VAL (X$)
2. VAL ("string”)

Abbreviation: V.
See Also: STR$

PURPQSE:
Converts a string of numeric characters into a decimal value.

REMARKS:

The VAL function is the reverse of the STRS function. it changes a string com-
posed of numeric characters into a numeric value that can be used as a number
in subsequent processing.

it the string is in decimal, it must be composed of the characters 09, with
optional decimal point and sign. In this form, VAL is the opposite of the STRS$
function.

{f ilegal characters are included, conversion is performed up to the first ocour-
ance of an illegal character.

EXAMPLE:

10: INPUT “CYCLE FREQUENCY AL

151 IF ASC (AS) <48 OR ASC(A$)>57 THEN 100
20 F= VAL (A$)

3@ PRINTF

4. 5TOP

”% G0: PRINT “MUST BE ANUMBER”: GOTO 10

[10] Thisinputs a string, which is o be converted 0 g numeric values,

120] The sring is converted 1o its numeric equivalent. inputting a number as a string gives the
-programmer a chance 1o check the input to make sure it is of the correct type orin the correctrange
within the program itselt.
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FORMAT: 1. WAIT expression
2. WAIT

Abbreviation: W.
See Also: PAUSE, PRINT

PURPQSE:
WAIT is used to control the length of time that displayed information is shown
before program execution continues.

REMARKS:

In normal execution the PC-1360 halts execution after a PRINT, GPRINT,
PSET, PRESET LINE command until the [ il key is pressed. WAIT
causes the PC-1360 to display for a specified interval and then proceed auto-
matically (similar to PAUSE). The expression which follows WAIT determines
the length of the interval, The interval may be set to any value from 0 to 65535,
Eachincrement is about one fifty-ninth of a second. WAIT 8 is too fast to be read
reasonably; WAIT 65535 is about 19 minutes, WAIT with no following expres-
sion resets the PC-1360 to the original condition of waiting until the ENTER
key is pressed.

EXAMPLE:
14 WAIT 50

Causes PRINT to wail about 1 second,
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10 Troubleshooting

TROUBLESHOOTING

This chapter provides you with some hints on what to do when your SHARP
PC-1360 does not do what you expect it to do. It is divided into two parts—the
first part deals with general machine operation and the second with BASIC
programming. For each problem there are a series of suggestions provided.
- You should try each of these, one at a time, until you have fixed the problem.

Machine Operation

I

Then You Should:

You turn on the machine but there is
nothing on the display.

There is a display, but no response
1o keystrokes.

You have typed in a calculation or
answer and get no response.

You are running a BASIC program
-and itdisplays something, and stops.

You enter a calculation and it is
displayed in BASIC statement format
{colon after the first number)

Z79

1.

A W

™3 ot

Check to see that the slide power
switch is set to ON position.
Pushthe fzlz1. 8 keyio see FAUTO
POWER OFF has been aclivated.
Heplace the batteries.

Adjust the contrast control.

Turn OFF and ON again.
Hold down any key and push ALL
RESET.

Push ALL RESET without any key.

. Change from the PROgram into

the RUN mode for calculations.
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Yougetno response from any keys. 1. Hold down any key and push ALL
RESET.

2. If you get no response from any
key even when the above
operation is performed, push the
ALL RESET without pushing any
key. This will clear the program,
data and all reserved contents.

BASIC Debugging

When entering a new BASIC program, itis usual for it not to work the first time.
Even it you are simply keying in a program that you know is correct, such as
those provided in this manual, it is usual to make at least one typing error. If itis
anew program of any length, it will probably contain at least one logic error as
well. Following are some general hints on how to find and correct your errors.

You run your program and get an error message:

1. Go back to the PROgram mode and use the e o the I keys o
recall the line with the error. The cursor will be positioned at the place in the
line where the PC-1380 got confused.

2. 1f 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 example, CHR$(A)
will produce a space if A has a value of 1. Check the values of the variables
in eitherthe RUN or the PROgram mode by typingin the name ofthe variable
followed by [SNIIEGY.

You run the program and don't getan error message, but it doesn’t do what You
expect.

3. Check through the program fine by line using LIST and the JIE and
keys to see if you have enterad the program correctly. it is surprising
how many errors can be fixed by just taking another look at the program,

4. Think about each line as you go through the program as if you were the
computer. Take sample values and try o apply the operation in each line to
see if you get the result that you expected.
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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. This approach is also

useful for determining which parts of a program have been executed. You

‘can also use STOP to temporarily halt execution ai critical points so that
several variables can be examined.

6. Use TRON and TROFF, either as commangs or directly within the program

 totrace the flow of the program through individua! 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.

I (Down Arrow) key once. This causes
‘the next line to be executed and its line number to be displayed. Again, you may
review the line with the Up Arrow key. You may also check the contents of any
variable by typing its name and pressing [ERI2:1:

To continue the program, press the [ilB

Itis necessary to press the (S (Down Arrow) key once for each line to be
executed until the program ends. If you do not wish to continue normal line-by-line
execution, press the [H{RIEEY key to suspend execution of the program. if you
change your mind again, suspended programs may be continued with the
CONT command.
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A sample session, using our hypotenuse program, follows !

input

Display

HYPOTENUSE 5.

40: PRINT “HYPOTENUSE="; §
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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 known as the
“Trace” mode. In the Trace mode, the PC-1360 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 ne, you may inspect or alter
the values of variables.

The torm 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 verb, within a program. Used as a command, TRON informs
the PC-1360 that tracing is required during the execution of all subsequent
programs. The programs to be traced are then started in a normal manner, with
a GOTO or RUN command,

HTRON js used as a statement, it will initiate the Trace mods only 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 canceled by
a TROFF instruction. The TROFF instruction may alse be issued as either a
‘commandoraverb. The Trace mode can also be canceled by the key sequence:

As anexample in using the Trace mode., enter the following program to compute
the length of the hypotenuse of a iriangle given the length of the sides:

Program Listing:
100 INPUT A B
200 A=A%xA B=B%B

30: H=V" (A+B)
40: PRINT "HYPOTENUSE = " H
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In RUN mode, issue the TRON command, followed by the RUN ¢ommand.
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;

i

| 10: 5
i !

By pressing the JEIR (Up Arrow) key and holding it, you may review the entire
line:

j 10: INPUT A B %

Inthe trace mode, after the calculated result is displayed at the location specified
with the CURSOR command, the next line number is displayed on the following
line. (See CURSOR.)

Inthe trace mode, if variables are called or if a calculation is performedmanually

when the display starting position has been specified with the CURSOR
tommand, the display starting position will be cleared.
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11 Maintenance of the PC-1360

&

To insure trouble-free operation of your SHARP PC-1360 we recommend the
following:

Always handle the computer caretully as the liquid crystal display is made of
glass.

Keep the computer in an area free from extreme temperature changes,
moisture, or dust. During warm weather, vehicles left in direct sunlight are

subject to high temperature build up. Prolonged exposure fo high temperature
may cause damage 1o your computer.

Use only a soft, dry cloth to clean the computer. Do not use solvents, water,
or wet cloths.

To avoid battery leakage, remove the batteries when the computer will not be

in use for an extended period of time.

fthe computer is subjected to strong static eleclricity or external noise it may

“hang up” (all keys become inoperative). if this ocours, press the ALL RESET
button while holding down any key. (See Troubleshooting).

Keep this manual for further reference.
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Appendix A
Error Messages

There are nine different codes built into the PC- 1360. The following table will
explain these codes.

Error
Number Meaning

1 Syntax error

This means that the PC-1360 can’t understand what you have
entered. Check for things such as semicolons on the ends of PRINT
statement, misspelled words, and incorrect usages.

33%k/2

2 .Caleulation error

Here you have probably done one of three things:
i. Tried fo use too large a number.
Calculation results are greater than 9.989999999E 99,
2. Tried to divide by zero,
5/0
3. Anillogical calculation has been attempted.
LN —300r ASN 1.5

3 Hlegal Function (DiMension error/Argument error)

Array variable already exists.

Array specified without first dimensioning it.

Array subscript exceeds size of array specified in DIM statement.
DIM B(256)

llegal function argument. This means that you have fried to make
the computer do something that it just can't handle.
The interval that is greater than 65535
WAIT 66000
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Too Large A Line Number

Here you have probably done orie of two things: -

1. Tried to use a non-existent line number by the GOTO, GOSUB,
RUN, LIST or THEN etc.

2. Triedto use too large aline number. The maximum line number
Is 65279,

Next Without A For. .

Subroutine nesting exceeds 10 levels,

FOHM loop nesting exceeds 5 levels.

RETURN verb without a GOSUB, NEXT verb without a FOR, or
READ verb without a DATA

Buffer space exceedead.
Memory Overflow

Generally this error happens when you've tried to DIMension an
array that is too big for memory. This can also happen when a
program becomes too large.

The reserve content exceeds 144 bytes.

PRINT USING error

This means that you have put an illegal format specifier into a
USING statement.

O device error

This error can happen when you have the optional printer and/or
casselte recorder connected to the PC-1360. This error can also
happen when you use serial input/output. It means that there is a
problem with communication between the /O device and the
PC-1360.
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9 Other errors

This code will be displayed whinever the computer has a probler
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 in a
variable in one fashion (e.g. A$) while the data was originaily stored
in the variable in ancther 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

12K PRINT A$

~GOACE

When corrected in this manner, the computer does not recognize it as a com-
mand. In this example, erase KPRINT and re-enter LPRINT,

10:K PRINT A$
105 PRINT A$
10 5

13:LPRINT A%

Space is not needed when recognized as a
command.

The command can be checked whether entered correctly by using the
Cursor key,

(Correctinput) (Wrong input)
10:RADIAN 10:RADAN
10 HADIAN

10 RADIAN_
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Appendix B |
Character Code Chart

The following chart shows the conversion values for use with CHRS$ and ASC,
The column shows the first hex character or the first four binary bits, the row
shows the second hex character or the second binary bits. The upper left corner
of each box contains the decimal number for the character. The lower right
~ shows the character. If no character is shown then it is an ilegal character on
the PC-1360.

For examples, the character “A” is decimal 65 or hex 41 or binary 01000001,
The character '\ is decimal 252 or hex FC or binary 11111100.

‘The character codes are represented as follows.

Examples;

Codefor“ %"

Hexadecimal &2A

Decimal 42 (32 + 10)
Codefor v~

Hexadecimal &FC

Decimal 252 (240 + 12

Displaying a character using the CHR$ command:
The character for code 0 (&00) in the table is nuil. Nothing is displayed. Squares
in the table where no characters are listed are spaces.

Printing a character on the CE-126P using the CHRS$ command:
#® Do not use code 0 (&00).

® Squares in the table where no characters are listed are spaces.
® Codes 248 (&F9) and 250 (&FA) are spaces.

® The character for code 92 (85C) is “b .

Printing a character on the CE-140P using the CHR$ command:

¢ For printing characters on the CE-140P, codes 8 (&08), 10 (&0A), 11 (&0B),
13 (80D}, and 27 (&18) are the control codes for the printer.
‘The rest, 0 (&00) through 31 (&1F), are NULL.

® Any codes other than 0 (%00} through 31 (&1F) not used for characters are’
printed as spaces,

® Codes 249 (&F9) and 250 (&FA) are spaces.
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For printing characters on the CE-515P, refer to the Character Code Table in
the CE-515P Operation Manual and specify the character code.

First 4 Bits
e |0 1 2 3 4 5 8 7 8 F
BINSOY | guge | eeo1 | emie | 0011 | 0100 | 0181 | 911 @111 | 1008 111® | 1111
o o 16 13z |48 |ea |8s |98 112 |128 224 | 249
it i) ML SPACE @ (@ # ¥ [+]
o 17 33 48 |65 m 97 113|129 275 | 241
001 s : A o a a
2 |2 18 134 s (66 82 98 14 138 276 | 242
flr o 2 B & [ad 3
SBRE 19 las st &7 a3 les s 131 227 | 243
g0t # 3 o s : s
4 la 2@ |as sz |es | o4 e 116 | 132 228 | 244
RR & 4 8] T ol ¥
1 5 Is 21 37 |52 es | e&s @ (117|133 229 | 248
2 P14t A B S & 2 [ &
¢l s s o2 38 |54 70 |88 162 (138|134 238 | 248
g 3110 & g F % f v L4
di 5 1y 23 {39 |ss |71 |®y | 1e3 119 |ias 231 | 247
4 "ot 7 G w 3 w ®
Byl 24 L4 |56 |72 |88 194 120 |38 232 | 248
; 1000 { 5 H x b « &
& 9 54 25 41 57 73 Ba 146 121 137 - 233 249
R/ 113 ¥ ] f hd i Y i
iy 1@ 25 42 h8 74 G 1HE 182 138 234 254
3t * J 2 i z .
8 l11 27 |az  ise |75 o 197|123 s 235 | 21
1911 + ; K k | n
RV 28 44 60 76 92 | 198 (124 | 149 236 | 257
110 < i > i ! <
O 13 28 45 61 TE 93 139 125 141 N 37 253
1@t - = Y | m }
€ 14 {3 |48 sz |73 | o4 110 126 | 147 238 | 284
TG > M A n -~
F i5 31 &7 63 79 Qs 111 127 143 - 234 255
1111 / ? [ - o
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The figure below shows the key layout and the values returned when using
INKEY$. Most of the codes are given in the key code chart but this figure gives

the non-printable key codes t00.

895] | a04]

808] [s02]

|80F | |50E | [800] |

| SHARD oo

INKEYS Character Code Table

1

2

3

4

SHIFT

SPC

DEF

|
|
:

!

SML

MODE

Wi~ B W IR e D

NI I X[ZSi<|ol-wlmioioo

DEL

ENTER

TIM DOm0 ml<dimolsicsipgloa o

O X cl-~TOmmoo o s
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Appendix C

Formatting Qutput

Itis sometimes important or useful to control the format as well as the content of
output. The PC-1360 controls display formats with the USING verb. This allows
you 1o 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
a siring constant or a string variable:

10: USING “###4"
20: M$="&E&E&RL"
30: USING M$%

‘When USING is used with no mask, all special formatting is cancelied.
40 USING

USING may also be used within a PRINT statement:
5@ PRINT USING M$: N

Wherever USING is used, it will control the format of all output until a new
USING isencountered.

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
anumeric USING mask is in effect, the mask will be ignored. A value which is to
be displayed 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.
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‘The MDF function can be used with USING to round decimal numbers before
printing out. MDF enables values to be held in the computer to the same number
‘of decimal places as expressed in the USING statement. Values are usually
rounded up to the next whole number if the truncated part is 5 or greater. MDF
allows this threshold rounding up value to be changed.

Specifying Number of Digits

The desired number of digits is specified using the ‘#’ character. Each ‘#’in the
mask reserves space for one digit. The display or print always contains as many
characters as are designaled in the mask. The number appears to the far right
of this fieid; 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-1360 maintains a maximum of 10 significant digits, no more than 11 *#
characters should be used in a numeric mask. When the total number of columns
of the integer part specified exceed 11, this integer part is regarded as 11 digits
in the PC-1360.

Note: in all exampies in this appendix the beginning and end of the displayed
field will be marked with a '|’ character to show the size of the field.

Staternent Display

10 USING "###4" (Set the PC-1360 the ?%UN mode,
20: PRINT 25 .25, |

30: PRINT 350 —350. |

4¢: PRINT 1000 ERRCR7IN40

Notice that the last statement produced an error because 5 positions (4 digits
and a sign space) were required, but only 4 were provided in the mask.

Specifying a Decimal Point

Adecimal point character, . may be included in a numeric mask o indicate the
desired location of the decimal point. If the mask provides more significant
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decimal digits than are required for the value o be displayed, the rémaining
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):

otatement Display

10 USING “#é#4 #47

20: PRINT 25 . 25.00]
30 PRINT ~2350.5 | —350.50 |
40 PRINT 2.547 | 2.54 |

Specifying Scientific Notation

A" " character may be included in the mask to indicate that the number is to
be displayed in scientific notation. The ‘& and *.’ characters are used in the

mask to specify the format of the “characteristic” portion of the number, Le., the
part which is displayed to the left of the E. Two ‘#’ characters should always be
used to the left of the decimal point to provide for the sign character and one
integer digit. The decimal point may be included, butis not required. Upto g '#
characters may appear to the right of the decimal point. Following the charac-
teristic portion, the exponentiation character, E, will be displaved foliowed by
one position for the sign and two positions for the exponent. Thus, the smallest
scientific notation field would be provided by a mask of “#4 A" which would
print numbers of the form ‘2E 99’ The largest scientific notation field would be
CHHAEGHFREEEE N which would print numbers such as ‘-~ 1.234567890F
=12

10 USING “### #4 A0
20: PRINT2 | 2.00E 00|

30: PRINT -365.278 | —~3.65E 2
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String constants and variables are displayed using the ‘& character. Each ‘&'
indicates one character in the field to be displayed. The string will be positioned
atthe left end of this field. If the string is shorter than the field, remaining spaces
to the right will be filled with spaces. If the string is longer than the field, the string
will be truncated to the length of the field:

Statement Display

10 USING"&&88&8"

20: PRINT “ABC” {ABC |
30: PRINT“ABCDEFGH | 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 formatting
‘characters or vice versa marks the boundary for a different value. Thus, a mask
of "#####R&&L” is a specification for displaying two separate values—a
numeric value which is allocated 5 positions and a string value which is allocated
4 positions:

Statement Display
10: USING “### ##8&8" 25 “CR” | 25.60CR |
20° PRINT -5 789 “DR” | —5.78DB |

Remember: Once specified, a USING format is used for all output which
follows until cancelled or changed by another USING verb.
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Expression Evaluation and Operator
Priority

‘When the SHARP PC-1360 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:

1Q0/5 + 45

as either a calculation or as a part of a program, the PC-1360 does not know
whether you mean:

_tee 108 | e
B 4B 2 or 3 45 = 65

Since the PC-1360 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., itwill choose the second option and return a value of 65 for the expression,

Operator Priority

Operators on BASIC of the SHARP PC-1360 are evaluated with the following
priorities from highest to lowest:

Level  Operations

Parentheses

Variables and Pseudovariables

Functions

Exponentiation (A)

Unary minus, negative sign (—)

Mutltipiication and division ( %, /)

Addition and subtraction {+ -}

Relational operators (<, <=, = D e o)
Logical operators (AND, OR, NOT)

WO~ O I LD Y e
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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

whether the addition or the subtraction is done first.

When an expression contains multiple nested parentheses, the innermost set is
evaluated first and evaluation then proceeds outward.

Forlevel 3 and 4, the last entry has a higher priority.

For example: ~2M4 s —(24)
G A N I

Sample Evaluation
Starting with the expression:
{3+5-2)%B6+2)/10ALOG 100
The PC-1360 would first evaluate the innermaost set of parentheses. Since ‘+'
and ‘—" are at the same level it would move from left 1o right and would do the
addition first:
((8—-2)%6+2)/107LOG 100
Then it would do subtraction:
((B)%6+2)/107LOG 100
OF:
(6%642/10/LOG 100
Inthe next set of parentheses it would do the muttiplication first:
(36+2)/107LOG 100
And then the addition:
(3B)1OALOG 100
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or:

38/10LOG 100

Now that the parentheses are cleared, the LOG funcfion has the highast priority
80 It is done next:

I8M0AZ

The exp@ﬂentiaﬁén is done next:
38/100

And iast of all the division is performed:
0.38

This is the value of the expression.
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Key Functions in BASIC

(ON)
Use to turn the PC-1360 power on when the auto power off
function is in effect.
(BREAK)
® Pressing this key during program execution functions as a
BREAK key and causes the program to interrupt execution.
& When pushed during manual execution, execution of such
/0 commands as BEEP and CLOAD is interrupted,

® The yellow key marked “SHIFT" must be used o designate
a second function. (appearing above each key.)

—3 718 entered.

® When storing something in or recalling something from the
ReSerVe mode, press before the labelied kay.

® Use to clear the contents of the entry and the display.
® Use toreset the error.

® Not only clears the display contents, but resets the com-
puter to its initial state.
-—Initial state—
® Rasels the WAIT timer.
® Resets the display formal. (USING format)
Resels the TRON state (TROFF),
® Hesels PRINT = LPRINT.
® Hesels error.

L

*® Use to change the operational mode selection from BUN
to PROgram or from PROgram to RUN,
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* Decimal point. __
» Use to enter an abbreviation of 5 command/iverb/ffunetion.

Use fo designate the decimal portion in USING format
designation.

Use to designate an exponent in scientific notation. (This
keyis aletter E key: upper case)

Division key.

Multiplication key.
Use to designate an array variable in INPUT#, PRINT# etc.

Addition key.
Subtraction key.
Use for power calculation instructions.

Use to specify the exponent display system for numerical
data in USING statement instructions.

Use when entering logical operations in IF sentences.

When any one of eighteen keys (ASDFGHJKL, =7,
X,C,V.BN.M,SPaCe) is pushed after pressing the [ela33
key, it starts to execute the program from the program line
that has the same label as the key code pressed.

Alphabet keys. You are probabiy famitiar with these Keys
from the standard typewriter keyboard,

If pressed asis, an upper case character 18 displayed. if an
alphabet key is pressed after pressing B3 R, 2 lowercase
character is displayed.

Use to provide space when entering programs or characters.
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in assignment statements, use 1o assign the contents
(number or character) on the right for the variable specified
on the left.

o Use when entering logical operators in IF sentences.

* Use to designate these symbols.

" e Usetodesignate and cancel characters.
¢ LUiselo specify labels.
#.  ® Use with USING statement, to provide the instruc-
tior to define the display format of numerical data.

$: ® Usewhen assigning character variables.
&: ® Use with USING statement, to provide the instruc-

tion to define the display format of character string.
® Use to designate hexadecimal numbers.,
@: & Use for reserve contents when the reserve key is
used as a program key.
Example: GOTO 100 @
% : ® Use as a character string within “

Use to enter CLOAD?
Use to divide two or more statements in one line.

Use to provide pause between two eqguations, and be-

~ tween variables or comments.

Use to provide multi-display (two or more values/contents
displayed at a time).

Use to provide pause between the instruction and the
variable.

Use to enter parentheses.

Shifts the cursor 1o the right {press once 1o advance one
position, hold down for automatic advance).

Executes playback instructions.

Call the cursor if not displayed while the contents are
displayed.

Clears an error condition in manual operation,
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» Shifts the cursor to the left (préss onde to advarnice one

position, hold down for auttic advance).
Otherwise the same as the T g key.

Inserts one space (7 appears) of 1 -step capacity between
the address (N) indicated by the cursor and the preceding
address (N-1).

Deletes the contents of the address indicated by the cursor.
Use to designate pi (),
Use 1o designate sguare root.

Enters a program line into the computer.

Use when writing programs.

Requests manual calculation or direct execution of a
command statement by the computer.

Use to restart a program temporarily stopped by an INPUT
or PRINT command.

Use to set print and non-print mode when an optional printer
is connected.

Specifies and releases the lower case mode. {Turns on
and off the SML symboi display.) -
The SML symbol is displaved when L1 B

lis pressed. it ¥

) and [ are pressed, a b ¢ is displayed. If SML §

pressed again, the SML symbol disappears and upper
case characiers are entered.
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The | 1‘ and :f EA keys have the following functions, depending on designated
modes, as well as the state of the computer.,

RUN Program being T - T
executed e T
Frogram is tem- To execute the next To display program
porarily interrupted | line line being executed or
PRINT, LINE. ?&?ﬁiﬁy zxeca:,sted, hold
PRESET, PSET, IS Keydown.
GPRINT
statement being
exacuted
PRINT statement
iustnow executed
Under break
INPUT statement ok
being executed non function
Error condition "1 Todisplay error-
duringexecuting | T producing line, hold
program P this key down.
TRON condition To execute debugg- Todisplay program
ing operation line being executed
or already executed,
| holdthis key down,
(When the mode is changed from RUN to PRO and program fine is
not being displaved)
Programistems- Todisplay the line Same as left.
porarily interrupted. | interrupted
PRO Error condition To display the line Same as left
with error
Other condition Todisplay the first Todisplay the last line
i line
(When the program line is being displayed)
To display the next To display the pre-
_ program line ceeding program iine
| RESERVE [ T

® Onthedisplay the §2{F{33] ke is the same as a space.
® if 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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Signals Used in the Serial

The PC1360 is equipped with a 15-pin connector for the serial /O terminal. The
pins used and their signals are described below.

Display

PC-1360
} Right side view

Pin Coennections Used

| Pin Name Symbol WO Function
1 Frame Ground FG e Protective chassis ground
2 Send Data S Qut | DCoutput signal
3 Receive Data RD iy DC input signal
4 Requestto Send RS Out | HIGH: Sends carrier
5 Clearto Send cs fn HIGH: Transmission enabied
7 Signat Ground SG ) Heferance @ vottage for all
signals
8 Data Carrier Detect cD In HIGH: Carrier signal received
10 VC Power supply
11 Receive Ready RH Out | HIGH: Receive enabled
12 Peripheral PAK in See Note 3.
Acknowledge
13 VO e Fower supply
114 Data Terminal Ready ER Out | HIGH: Local terminal ready -
P15 Peripheral Request PRQ Out | SeeNote3.
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Note: 1. HIGH:!VC voltage level; LOW: G voltage level.

2. The computer uses CMOS components. Application of voltages
exceeding the allowable range, i.e., voltage level between SG and
VC, may damage the computer,

3. This signal confirms if the connected terminal is the CE-140P printer
ornot. This signalis not used for communication with other terminals.
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Appendix G

Specifications

Model:
Processor:
Programming
Language:
System ROM:
Memory Capacity:

neldin
ARAM card
{BKB)

SBlack:

Operators:

Numeric Precision:
Editing Features:

Memory Protection:

PC-1360 Pocket Compiiter
8bit CMOS CPU
BASIC

136 K Bytes
RAM:

systemninternal 960 Bytes )
[ System area 1282 Bytes
User

Y can be ex-
1 tended o
>64KB using
the two
! siots

FixedMemory Area 208 Bytes
(A2, A%~ 78)
Program/DataArea 6558 Bytes

Reserve Area 144 Bytes
Sub-routine:  10stacks  Function: 16 stacks
FOR-NEXT: Sstacks  Data: 8 stacks
Addition, subtraction, multiplication, division, tri-
gonometric and inverse trigonometric functions,
logarithmic  and  exponential functions, angle
conversion, square and square root, sign, absolute,
integer, relational operators, logical operators efc. ..
10 digits (mantissa) + 2 digits {exponeant),

Cursor left and right, line up and down, character
insert, character delete,
CMOS Battery backup.

Serial Input/Output Features:

Standards: Start-stop transmission {asyn-
chronous) system,
Only half duplex.

Baud Rates; 300, 600, 1200 Baud

Data Bits: 7 or8 Bits

Parity Bits: Even, odd, or no-parity

Stop Bit: 1or 2 Bis

Connectors Used: 15-pin connector (for external

equipment)
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Output Signal Level:

APPENDIXES
C-MOS level (4-6 Volts)
Inputs: RS, CS, CD
Outputs: 5D, RS, RR,ER
Others: 5G, FG, VC

interfacing Signals:

Printer interface capability:

11 pin (For CE-126P, CE-124)

Graphics interface capability:

-2 Ram Card Slots:
Display:

Keys:

Power Supply:

Power Consumption:

Operating
Temperature:
Dimensions:
Weight:

Accessaries:

Options:

Copy Capability :

CE-140P commands (CIRCLE, PAINT etc,).

each card 2KB, 4KB, 8KB, 16KB, or 32 KB.

4-line 24-digit liquid crystal display with 5x7 dot
characters or 150x 32 dot graphics.

62 keys. Alphabetic, numeric, special symbols, and
unctions. Numeric pad. User defined keys.

6.0V DC: Lithium cells.

type: CR-2032x2

6.0V DO @ 0.03W

Approximately 120 hours of continuous operation
under norman conditions (based on 10 minutes of
operation or program execution and 50 minutes of
display per hour at a temperature of 20°C). The time
may vary slightly depending on usage and the type
of battery used.

0°C ~ 40°C (32°F —~ 104°F)

182{W) x 72(D) = 16(H) mm.

75/3a" (W) x 227327 (D) x 54" (H)

Approximately 220g (0.49 Ibs.) {with cells and a RAM

card)

Hard cover, one 8KB RAM card (CE-212M), two

lithium cells (built in), one keyboard template and

operation manual.

Plug-in RAM cards 2 KB (CE-210M), 4 KB (CE-211M)
8 KB (CE-212M), 16 KB (CE-
2H16Mj, 32 KB (CE-2H32M)

Cassette Tape Recorder (CE-152)

Printer/Cassette Interface (CE-126P)

Printers (CE-140P, CE-515P, CE-516P) etc.

HAM cards can be copied from siot 1 1o slot 2.
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A &ﬂdiXH. y .
lfging Programs Developed for other
SHARP Models on the PC-1360

This chapter includes information for program compatibility for the following

maodels:

PC-1260, PC-1261
PC-1350

PC-1401, PC-1402
PC-1450, PC-1460

PC-1260, PC-1261

1. These models do not feature the 4 line display of the PC-1360. Use the CLS
command to clear the display after each one or two line output,

2. Any character code 96 (&60) specifying a space must be changed to code
32 (&20) as code 96 specifies a single quote on the PC-1360. These codes
usually appear in CHR$ commands.

PC-1350

Programs made on the PC-1350 is basicaily usable on the PC-1360. When the
PC-1360 reads into the PC-1350 programs on tape, conversion is automatically
‘executed. But, depending on programs, the case that generates memory over,
‘and the case that cannot reserve variables sometimes ocour because program
size sometimes become too large. Also, depending on programs, it generates
an error when one line consists of over 80 bytes. In order to use the PC-1360
brograms on the PC-1350, it is possible to SAVE on tape by the command
below:

Note: it is not possible to SAVE the reserve contents by the command
above because it is different between the two computers.
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PC-1401, PC-1402 m

1. The [l key is not a defined key in this wmp&i’éeﬁ For programs which define
the i key, define another key. For example:
100 7,7 {(changeto) 100" ="
2. The PC-1401 has more function commands than the PC-1360. Errors will
occur if the program on the PC-1360 is found to contain these commands

that cannot be recognized. As the program is read into the PC-1360, the
‘commands will be displayed with “~ " symbol in place of the command.

PC-1450, PC-1460

These models do not feature the 4 line display of the PC-1360. Use the CLS
command to clear the display after each one or two line output.
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Having read the description of each of the various functions in the preceding
‘chaplers, you have by now gained a knowiedge of a number of program com-
mands. However, in order for you to have a command of developing application
programs in BASIC language, it is absolutely necessary that you write and exe-
cute your own practical application programs as well as those explained in this
manual.

Just as you can improve your driving skill by actually operating the steering
‘wheel or your tennis game by swinging the racket, proficiency in programming
can only be attained by practicing as many programs as possible, regardless of
the degree of your skill at each practice.

Itis also very important for you to refer to programs developed by others. In this
chapter, some programming examples using various commands in “BASIC”
language are introduced to your reference.

For better understanding of the programming examples in this chapter, the con-
ventions used in such examples are explained as follows:

1. PROGRAM LIST
All the program lists contained in the programming examples are provided
using the hard-copy outputs from the CE-126P or CE-140P printer in actual
size orin 55% reduced size.

2. PROGRAM CAPACITY
Atthe end of each program list, the capacity of the program itself is indicated
in number of bytes.

3. PRINTOUT
For a program requiring a printout, the output of the program executed using
the CE~126P or CE-140P printer is given in actual size or in 55% reduced
size. A printout reduced to other than 55% is indicated with the different
reduction rate used.
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4. MEMORY CONTENTS
In the table of memory contents in each program example, variables with
predetermined use are indicated by their specific use and those without pre-
determined use (e.g., those 1o be stored in the work area to retain inter-
mediate results of 4 calculation, ete.) are indicated by the checkmark “\/".

5. Then using CE-515P (or CE-516P)
In the table of contents of this chapter, “P~ preceding a program title indi-
cates that the CE-140P, CE-515P, or CE-51 6F may be used as a peripheral
unit in executing the program. However, when using the CE-515P or CE-
516P, observe the following points:

1. DIP switch setting
® With CE-515P Set all the DIP switch pins to the OFE position.
® With CE-516P ..., Set the No. 1 to 5 switch pins 1o the OFF position
and the No. 6 switch pin to the ON position.

2. Paperto be used
Use a paper roll in either case.

NOTE: Whenthe CE-515P or CE-516P isused, its hard-copy outputs differ
partially from those of the CE-140p in the following:
(1) Color
CE-140P: purple — CE-515p {or CE-516P):
(2} Character
CE-140P:a— CE-515P o
(CE-516P prints the same character as CE-140P)

SHARP CORPORATION and/or its subsidiaries assume no responsibility or
obligation for any financial losses or damages that may be incurred from using
any of the examples of programs described in this manual. When using these
programs, be aware that these programs may not fully satisfy your purpose or
some programs may not be as precise as you wish them to be. Therefore,
Please carefully check the data in each of the program examples you use and
confirm that they meet your requirements. if not, please modily them as required

o meet your purpose before using them.
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CONTENTS
{Title) (Page)
1. COMPARATIVE BELT GRAPH[PT oo e 314
2. MODIFIED MOVING AVERAGE ... eeev i, 322
3. TRANSFER OF PROGRAMFILE ..t 325
4. BOUND GRAPHIC [PT e 329
5. SKEJUMP et e 333
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PROGRAM EXAMBLES

Program Title: COMPARATIVE BELT GRAPH

Color Dot Frinter
CE-140P Required

OVERVIEW

Thisgraph is used to compare the ratio by per cert of items in total yearly import.

;i_\*};

- Program starts at ]33 Y.

INSTRUCTIONS

Inputthe number of belts between the range of 1-25,
According to the display, input as lollows; name of belts (within seven
characters}, the number of items (between the range of 2-12), and the name

of items (within seven characters).

Following 3., input the data of each lterns. 1t is possible to input up to eight

digits number.

5. Input the graph title (within eight characters). The program will end after
printing out the data chart and the comparative belt graph.

® REMARKS

ltis possible to change the pattern and the color of graph by changing the DATA

inline 560,

oL | o 1 2 3 4 5 | 6

|COLOR | BLACK |PURPLE| RED | MAGENTA| GREEN | GYAN YELLOW|

g 1

PT 1 2 3

.

;
|
i

!
[PATTERN|HORZONTAL |VERTICAL (CROSSED STRIPES|

1t you set 42, vertical green lines wilt be printed out.

EXAMPLE

Comparative belt graph will be made by the data below,
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Nurmber of belts' 6

Number of items: 4

Graph Title: EAST 86

| nontn ems HTV | Stereo =10
JAN. a0 : 26 36
FEB. 28 29 32
MAR. 26 20 28
APR. 34 36 30
MAY 29 a0 ; a0
JUN. 25 30 2g

B PRINTED OUTPUT

: TiJ Sterea (PO ERST 85
. Ao e T 5 PR
= 3 o o g 10 Jw? 34 48 50 bU @ SFI 5‘}3 .L?l}?}
FEB. 28 22 2
MAR . 26 20 28 :
GPR, 4 36 3z M- i
May 28 az EZ ; ; : :
TN 25 36 25
FEB.
MaR.
|
abPR
Mey
JUM,
Ti Stereo
LS
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® KEY OPERATION

| NO.OFBELT = _

|
i

NAME OF ITEM (2) = ]
? |

input as above

| NAME OF BELT (1) = J
? |

10) PC I

3) Jan. EHEGY

NAME OF BELT (2) =
? . | DATA= _

Input as ahove

JAN.
STEREQ

DATA = _

| NAME OF ITEM (1) = :
P2 _ input as above
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ZIRE] ENTER

ji GRAPHTITLE =
i |
L

27) EAST 86 [ENTE
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PHOGHAM EXAMPLES

B PROGRAMLIST

ABI AT MATT Br CLEAR : CLS ¢
282 IMNPUT "NOL OF BELT=S1vK
BB F YKL OR YKUZS BEEP 2@ GOTO 1o
ABTDIM YFOrK . TECAYRLE, YTCYICY
BAFOR I=1 1O vk
BICLE 2 PRINT “NANME OF BELTC":
FUamtr PHPUT Y801
FBEIF LEN YSCI3»? BEEP 2@ GOTO @
BEINEXT T
SELLE 1 INPUT "MD. OF [TEM=ting
ABQ:IF WREZ OR XE>12 BEEP 71 50TH 99
1RO %S OXKO 5 DO K, TR MTCRK Y, D e XK -1
3y HE NS
120FOR I=1 TO K

USING

STRE |

13B:CLS ¢ PRINT "NAME OF ITEMS " STR® 1
_ §3mt IMPUT X$010
1485 IF LEN X$C1)>7 BEEP 2@ GBOTO i3@

ASAINERT 1

1B@IFOR Yal TO YK: FOR M=1 T0 %K

1PBICLS 2 PRINT Y8CYr: PRINT NS¢

AEEI = INPUT “DaTas"i0

198:0= INT D IF LEM STRS D8 BEEP 2@
GOTO L7

200T00CK, Y=l NERT M¥: HEXT ¥

ZIBICLS 1T$C@I=""1 PRINT "GROPH TITLE=*
POINPUT Teogy

220 IF LEN Te(@O38 BEEP T: GOTO 210

23@:0LS ¢ GOSUR 41re

P4 El= INT CRK Sl =0 Aegs

ZSPFOR st TO S4

R6PB2=4r IF 0=51 LET ST=MK-SROD

Z7IGLOURSOR (@, -2Br: SORGN

283 HI=OR(SR Y

DATILLINE ~eX2, @0, 1%

REGFOR =0 TQ S2et

BIBTLLINE 2T HD, (- (M-, ~Td s, LAt
HERT 1

BIBIFOR IS8 TQ 8P

B30:GLCURSOR (ART+8, 1832 LPRINT "Posvs

CA+T22 NEHT I
JAWMFOR Y=1 TO YK GLOURSOR €8, -2431
SORGH

FEBIRLINE (XD, 82,01

JE@EFOR =0 TO S2+1

AL INE CR2-TRS, B - CRP- TRE, ~Td ), L
NEXT I

a8

BREIFUR =9 YO 82 .

BB IF Wel=@ GLOURSDHR (A¥T+8, 44832
LPRINT “Pervscyyr a0to 41

HGBEGLOURSOR CAXI-S, -1871 LERINT CHRS$ 2
PETCLLTY LPRINT “PU; USING "GHSHESE
L EAETs A TN SRV

ALBILPRINT CHES 273701275 NEXT 1: MEXT
¥

AINILLINE CX2, 24008, ~24), L7 SORGH

435 H=wrds NEXT 0O

A4BIL TENT

458 P58 Pr=SEn

AEGT NS0 FOR =1 TO vKitl= LEM Y$0K3:
TF L»HS LET Mg=l

ATFLMERT K IF MS=l LET MG=7

AR PYS 60 K MSK 2 g

AU LE CIMAMSELZATL) 3480 LET Zuedfn-rSk
{251

DEELF (TZA+REIR B0 LET I=400w

31@F Pxm INT (U4BE-IX3208 IF PROM LET P
=i

S2BTRMEE INT (218 s PasMHo 1

SHBriCHE INT (Y (YKEZHCYK1)3) £ OB=KHED

S4B IF 087N LET OR=DS:kH=3g

SHRIRESTORE S8 FOR I=i TO wK: READ =
PCly: NERT I

SEEIDATA 11,22, 33,82, 12,73, 31, 81, £3, 21,
42,83

EPEIFOR K=l TO KEDRTKS=a:
HSKTCK?ﬂXT(KJ+GQ€K;I>=
«

SRAFOR Kel TO YKIYTCKI=gs

Ky T =y TOO Y+ D0 T,

¥

SSErGOSUB 1178 USING * GLCURSOR (PR, -
B0 CSIZE 21 LPRINT "Prilscos

0PI ELOURSOR (P, PY): S0BnM

BLEYU=TE V=~ KMl =171
LET =6

B2A:CSIFE 2

BRGIFOR Km@ TO LA M=I+EMHE =, 4k

HaG: IF Wy=g LET aX=, 9kL

BEGYIF ¥=iB LET fidel. 3kl

BEG: GLOURGOR  GiM-A, Yik2)

EVGLPRINT Py STES CKXi@y:
LPRINT mpae

BEBILLINE G YD~ Oy PO, L1 NEXT K

FOR 1=
MEXT 1

oy
MEXT

FOR I=1 YO
NERT Iz NEXT

IF ZR38

F K=ip



BRETLLIRE O, YDA U 0B, B, L0E CRTeE D
FRE: §Y=0B-4
FLEIFOR Ka=1 TO YK SH=B: 87 aS 7 —08 -
P (MBI T D MY S S K
FIRTGLOURSOR (P MYy s LPRINT "yl
743 TT=f: Pr=0
TEEIFOR Kel TO KK PN=PNeL: TT=TT 000K, ki
b
BRI IF YTCKA=@ LET EX=R: G070 Foe
PIBPCETTAYTCLADRIRRIE = [NT (RCEEAY
SBEIF EX=SK AND K<L THEN 290
FATLLINE (S, 872 (ER, S, L1
BUA LLINE ~(EX, Sv-08Y, L1
BIOTLLINE ~{Sd, §¢-0RY, L1
BIGIIF M=l RUIME @ DY L
B33 IF Ka=i THEN 919
Baarii=7
BD@ITF K=kl LLIME CEX, S )=t ER, ST+KHY L1
BEE: IF K=x¥ THEN 988
AR IF Kl LLINE (8M,5Y0-{SH, Sr 4Ky L1
BEATLLINE (OMKD B +RMIw (5, §Y 1, L0
BEALLINE ~(E¥, 8%y, L1
SR L 1=
G181 IF Ex<OSK GOSUR 1188
GERGH=EHT IF KONK LET XK a=Dw
AIMINELT K NEXT KD
BAG BHn SYSEY UG- K H-T
DEAIGLOURSOR (84X, SvY: SORGEN
BEE USRS D= -S 0 MPe R Sl
HPRFOR Ke8 TO 10w mpaxH
BEEY IF SMOML LUINE M, Y00~ 0, YL, s
. GDTO 1888-
BEATLLINE 0T, YU~ CXMy YO L
10883 Si=~Shs HEMT ¥
HEL@LLINE (ML YO -08, 8, Le
ABZBBLOURSOR (8, ~KH-S31 SORGH
A93@:Sr=aGi=l: FOR PN=l TO ¥k
1G4@s IF  INT SL4@ LET R EE St R o e T
27 GOTO 1Bew
10581 SK= B8 Er=XHEP 50
AHEGETLLINE (8K, 8% -¢EN, Svy, L1
BOPRILLINE ~CEM, §Y-0BY, L1
ARBOLLINE ~(SH, SY-0RY, Lq
ABGEILLINE ~¢8%, 8y, 11
11801 605UB L1900 K=EX+31 Yagy -0f o T wf

318

113@I51=-51:
1465 SOREN
ALSGLOURSOR 1@, -180)
L1BBILPRINT CHRS 27478 EMD

PROGRAMEXAMPLES

ALIRCGLTURSOE 4, LPRINT "RrivelPNy

11290 1F §148 LET S¥Y=RYy-0B-KH
NEWT PH

LPRINT ¢ C8I1ZE 2:
¢OLTEAT ¢ LPRINT ¥ GRAPH

1188 COL0OR @iLi=03 SURGH @ RETURN

Ti9@Cls INT (HPUPMX LB i PV=HP PN -CLE
18EY=8Y -0

12@e: QiR L, 7

121806 PT GOSUB 1240, 1290,1348

1220:COL0OR 2

1238 RETURN

12480 k=g Sl

LESEFOR Xe=Bk+HH TO EX STEP HHe
# THEM 1289

126R: IF 8L ML LLINE € EYI 04, 8Y . 0L
GOTG 1280

L2798 LLINE O 8- O EY Y L

128G hi=-8hls HENT ¥: RETURN

L2881 MMz 82 Szl

LIGRIFOR YeSv-HH TO EY STEP -HM:
EYOTHEM 1338

ARL@s IF SpiL LLINE EX,Yr—(5<,v),.L1:
BOTH 1338

ABZRTLLINE 8K, Y- CEH Y.Ll

1338: Shs-GMr HEKT Y@ RETURN

1348 GOSUR 1248 GOSUB 1790 RETURM

TLPRLPRINT ¢ LPRINT

& #5E

IF v
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PROGHAM BXAMPLES

B MEMORY CONTENTS

Variables

Contents

Variables Contents
A v PX origin of X
D inputdata PY originofy
| loop counter S1 Y
K loop counter S2 v
v SW flag
M vV 8X graph print
O loop counter 5Y graph print
vV TT v
X A% X2 vV
vV XH vV
AX gauge print XK number of item
cLo color set AM gauge print
EX graph print YD gauge print
EY graph print YK number of belt
HH width of hatching YU gauge print
KA loop counter LK length of belt
KH width between belts Al %
LA Vv CX(XK-1} | jointdata
MS N HP (XK) hatching data
MX printitems XT (XK} total by eachitemn
MY printitems YT (XK) total by each belt
OB width of belt DD (XK, ¥YK) | data
PA vV T$(0) title
PC printbelt X§ (XK) name of item
PN loop counter YE(YK) name of belt
PT | forhatching |
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B LINE MAP
Line Number Contents
10 initialization
20~ 40 number of beltinput
50~ 80 name of belt input
S0~ 110 number of tem input
120~ 150 name of item input
160~ 200 data input
210~ 220 graphtitle input
230~ 430 | datachart print
440~ 580 calculation
590 graph title print
600~ 690 upper gauge print
700~ 730 graph print
940~1000 lower gauge print
10101130 notes print
1140~11560 end
1160 printer initialize sub
1170~1230 hatching pattern processing
1240~-1280 norizontal hatching sub
1280~1330 vertical hatching sub
1340 horizontal/vertical hatching sub
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Program Title: MODIFIED MOVING Therrrial printar
_ : stte interface
AV E RAG E gg?géi ;“equzad

B OVERVIEW

Even changes difficult to read can be grasped at a glance!

Modified moving average is used for when you search for the average point at
all fixed parts in the data and when you want to know overall data trends.

Using this technique highlights long term trends in such volatile indicators such
as sales return figures, stock prices and exchange rates,

B INSTRUCTIONS

1. Program starts by keying in [3[ & Input the number of items, and input
further elements. By inputting each element the input data will be output to
the printer, and also the input data and the average values will be output o
the printer fromn + 1st.

2. Toterminate the program, press just the = F key in response to a wait

for data input,
B CONTENTS

iPr@cesﬁiﬂg varies with the number of averaging items (n) being an odd number
or even number.

1. nis anodd number.

. #
Xy = VE Xin
jml

nst o
Xi= % Xiln

fus @
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PROGRAM EXAMPLES
2. His ah even rumber -
o X‘% er 1t

Ro= 5+ 750+ 3 Xiyin

e (24 X2, Vi

B EXAMPLE

Input the following data and search for the modified oving average. Set the
number of items at 4.

Xz Xg X:g }{5 “Xﬁ }{7 }(8 ?{.9 XEG XH X!E X’SB
15 | 8 53 @ 41y 22 3 18 75 64 | 38 | 48

T
JES

® PRINTED QUTPUTS B KEY OPERATION
SEQUENCE

* zi1)=82,
© 1eoiels) W [ FProgram start]
FopdZisR,
S AL DEES Number of items = _

R SR

- g

Hugragie=29, 15
* TERI=41,
Rigrage=ir 99
oxiTa=32,
H”w?G a=lT 2%
* piEy=3, _;
Qwér&a%mﬁﬁu?g input]
L L= ES
Sk - A !
§ xg?{;?i“i"‘f P NMumber of items = 4 ’
Avernge=lS, 08 X{1) =7
®orilli=ag,
fusrgaes=34, 75
W] drmEa,
CORuvsrgassdd, 5
F ox T heds,
Rusraze=52,5

2R [Number of items




PROGRAM EXAMPLES

® PROGRAMLIST

1g: AT CLEAR : (LS | Number of items = 4
WAIT 85 LPRINT **:
USTNG f X(1)==82

SHiHel E=gie] | X(2) =7

ZEINFUT "Musher of ite J
mE o= "o

dEIDTH Hip-10
S0:IF G50 INT (as9hwn
THEW 124 u
REFOR T=8 TO f-1: “
GOSUR 288: MENT I input as above
TRIFOR I=0 T g-1:
GOSUR 228: CURSOR S+
LEM STRE$ Mef: 1HPUT
B GRTO on
BRGOTD 2%

F1X(13) input]

FAIF=ECI0: GOSUE 219 | X{11) =64
1@t LPRINT ¢ Auerges | X {12) = 39
g ]

}urE ng}r&{:sn
TIME=E-F: HE¥T T: 50T H{13) =

T2 X (14) =7 |
SHFOR =8 TO a-21 :
GOSUR 2@E: HEXT I -
(TR B=p~1: GOSUR 228 L | Program completed |
CURSOR S+ LEM STRS H
oDt INPUT D
143 GO5UR 238:%¢RY =] |
156:G0SUE 240 | =
LBAIFOR I=0 TO 3: 605UB |
2280 CURSOR S+ LEN |

STRF Hafr IRPUT D

GOTO {98
FIG0T0 250

CERE-EOTIND O0S
VLOSHE 248 HER
GOTO 188

ook fruedn et
LE I R
e

I ® MEMORY CONTENTS

JERIGOSUR 200: CURSOR S+

LEH 3TRE H.0: INPUT ,
1 A number of items
21 GOSUE 2T82%0 =01 i v/
 RETURH _ o
TROIPRINT ¢ PRINT %074 G v

STRE H+"3=": PETURH 0y data
ZEGILPRIMNT "% g0+ 5TRE

)25 ] ESE4TE =N £ datatotal
 ICECHCECREE RETURM F v
34‘3: F‘F}.{H? ¥ QUE*P« (AR ] E iQ ngntef
. ="3Eefr PETURM - ?p
USEILFRINT ¢ LERIMT @ N V

CLZ ¢ EMD X{A-1) | data

B75 bytas
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Program Title: TRANSFER OF PROGRAM
FELE Required Peripheral

Eqguipment
CE-130T

In the past, only cassette (micro cassette) tape was available as an external
memory for pocket compuiers. But now a floppy disk in a personal computer
can be used as an external memory for the PC-1360 pocket computer through
the medium of the CE-130T level converter.
-Here, transfer of program files to and from the PC-1360 pocket computer is
‘explained using the PC-7000 as an example of the personal computers.

® PREPARATION

¢ In addition fo the PC-7000 personal computer, you must prepare a cable for
connecting the CE-130T to the RS-232C interface of the PC-7000. The fol-
lowing table shows the cable requirements and pin connections necessary
for intérfacing,

CE-130T PC-7000
Signalname PinNo. PinNo. Signal name

—_— i 1 FG

sSD 2 — 2 SD

RD 3 e A RD

RS 4 P 4 RS
cs 5 FTN_ 5 Ccs

DR 6 § \,,/’ 6 DR

SG 7 S 7 8G
oD 8 7 %\ 8 CD

RA 11 e 20 ER

ER 20 Female connector

Male connector

DB-25P or equivalent

-.... denotes that the connection between these two pins is not mandatory,

DB-255 or equivalent

fransferring a program file from the PC-1360 to the PC-7000 is introduced
here. The PC-7000 will in turn store the dala received from the PC-1360in a
5-Ya-inch floppy disk. The contents of the program file being received can be
confirmed on the screen of the PC-7000.
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PROGRAM EXAVMBLES

® OPERATING PROCEDURE

PC-1360 |
Programinput PC-7000
Program input

§[ input a program to be transferred to

- the PC-7000. | Input Program 1-1. (See below.)
Freparation for Program File Transfer Program File Receiving

| Set PRQor RUN mode. g RUN[ ] |
QLO%EEﬁWﬁﬂ_ § — The computer executes Program

1 |

{  ENTEF | - The computer waits for receipt of |

i~a%AVEcmnmandﬁnGWEmemﬁaMQj § program file, j

| ?wetwwnyuugrﬁe@meggﬂ@g:anxﬁ
~~~~~ » The contents of the received file
ENTER 3 ! aﬂujﬁpmy@danehneaiahnuamn
Q@“memmwwmmmmwpmmmn TeE o the screen,
] file. ; §npui€@fkwneafereveépﬂxyaww
: ‘ J » Storage of program file in floppy
disk is now compieted.

ngram File Transfer

® PROGRAMLIST 1-1

10 CLEAR:DIM A$(1000)

20 CLOSE:OPEN "COMI:19200,N,8,1° AS #1

S0 Z$=INPUT$ (1, 1) - IF 7$=CHR$(RHIA) THEN 100
40 LINE INFUT £1, A$

50 A$=7%+A%

60 PRINT A%

90 GOTO 20

100 INPUT "FILE NANE=" (FL%
110 OPEN 0", #2.F1%

120 FOR J=0 TO I- i

130 PRINT #2, A%

140 NEXT J

150 CL@%E

160 END

No programming for downloading is required on the part of the PC-1380.
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® MEMORY CONTENTS

PROGRAMEXAMPLES

I Counter

J Loop counter |
| AS | Forinput of one program line
Z$ vV
FI% File name
AS(1000) |V
B LINE MAP
Line Number Contents
10~ 20 | initialization
30~ 90 receive programthrough RS-232C
100 file name input
110~160 received program is written into FD

® DOWNLOADING PROGRAM FILE (PC-7000 — PC-1360)
The method of transferring the program file in the floppy disk of the PC-7000
to the PC-1360 is covered here. The contents of the program file being trans-
ferred can be confirmed on the screen of the PC-7000.

B OPERATING PROCEDURE

PC-7000
Program input

input Program 2-1. (See below.)

PC-1360
Preparation for Receiving Program
File

Program File Transfer

SetPRO or RUN mode.

CLOSE '-:E‘NTEEE;?
OPEN “1200,N, 8,1, A, C, &1A"

L(}AE} command is now executable.

| — The aompaier executes Program
2-1. Inputfile name of programto
be transferred,

— The contents of program file being
transterred are displayed one line
atatime,

Program File Recelving

M

P The computer transfers program file. | »
}
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— The mmpu?er waits for receipt of
program file.
The computer receives program file.
------- » End oftransfer




PROGRAMEXAMPLES

B PROGRAM LIST 2-1

10 CLOSE:OPEN "COM1:1200,N,8,1° AS #1

20 INPUT "FILE NAME=";FI%$

30 OPEN "1°, #2,FI$ S
40 IF EQF(2)=~1 THEN PRINT #1,CHR$(&H1A);:CLOSE:END
50 LINE INPUT #2, A%

60 PRINT As

70 PRINT #1, A$+CHR$(RHD) ;

80 GOTO 40

No programming for downloading is required on the part of the PC-1360,

B MEMORY CONTENTS

A% For output of one program iine j
FI$ File name " g
M LINE MAP
' Line Number Contenis
10 intialization
20 filtename input
30~80 outputto RS-232C
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PROGRAM EXAMPLES

Program Title: ROUND GRAPHIC

Color Dot Printer
CE-140P Reqlired

B OVERVIEW
You can draw various inferesting curves in color by thiis short program.

B INSTRUCTIONS

T

. Program staris at 133 ¢
2. bpecify the color for graphic.

0 1 2 3 4 5 6 |
| BLACK |PURPLE| RED | MAGENTA | GREEN | CYAN |YELLOW|

3. Input L, which is the distance between the smaller circle radian and the mov-
ing point from the center of the smalier circle,
4. After completing the input described above, a graphic will be printed out.

Value r" to variable 8
shall be gotten as follows.

. Xe=xcos8] — 15 nél+
Center 7(7=y7y) |

{ 81 =0F-—480°
= Leos{ 907~ {‘g 7]

7

n J ;
Note § gy, = 7 gin(an — {f &)

r={R—rlcos §

r=(K—r)sinf
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PROGAAM EXAMPLES

B EXAMPLE

Making graphics using the data in the chart below,

Color r L
1 5 140 40 5
2 3 140 70 |

B PRINTOUT...(Printed out in color)

EXAMPLE1

EXAMPLE 2
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B PROGRAMLIST
AgttAat WalT 8 LPRINT =
CONSOLE 39
ZRILPRINT ¢ LTEXT 1 LPRINT @ GRAPH @
GLOURSOR <248, 24871 SHRGN
FGICLS 1 USING @ PRINT ¥ %k ROUND GRA
FHIC k&
AG INPUT “COLORE-6= "y Me
S@E INPUT fee=g0, tlevsl
B R0 H=1P: DL
CPEICURSOR B, i PRINT ik PRINTIMG div
80 P=10Rea
98 D=0 GOSUB "CaL "t U=0r sl E=ls Fals
GBLCURSOR <,
1BEFOR I=H TO P STER H
L18:0=1r GOSUB "OaL Y =0 ¥=0
128 LLTNE —~CMy 0
13@:Ushr =Xy IF F=i) IF E=U THEN 1950
AP NEXT |
IBE:TLS 1 LTERT ¢ LPRINT 1 LF 10: END
168 "CAL I B=RATEIS=CR-00% OGS D TeoR-
YEOSIN Dik=lk C0S (39-GriH=UK SIN ¢
QUG
AFBras SIM (D-9EYtB= 0% <n-o0s
CLR2: 0K AR RN S G AR BN+ T
480 RETURN

CLE@R ¥

COLOR M, 7

ARZ bytes

W LINE MAP
Line Number Contents
10~ 20 | intialization
30~ 80 | datainput
60~100 | graphic output
160~-180 | calculation sub
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B MEMORY CONTENTS

r (smaller circle radian)

g

first X coordination

first Y coordination

&’

;

v

B4

X

L

color set

Y

Xo

Imitvalue of O

Yo

R (larger circle radian)

X

e R I e v I G T ol I ol B~ I s o T s » I« o B s B B gy

Iy




FROGHAMEXAMPLES

B KEY OPERATION
EXAMPLE 1 EXAMPLE 2

1)

DEF § A 1) |

#* % ROUND GRAPHIC % %

* % ROUND GRAPHIC % % |
| COLOR (0-6) =

%

| COLOR(0-6) = _ !
| |

E

|
|

|

i J

* % ROUND GRA@H ICk* | | k% ROUNDGRAPHIC % % |

@L@R{m -6) = COLOR (0-6) = 3
=

-

]
|
|
T
|

3) 140 EIE:D 3) 140 ENIEGY

| * % ROUNDGRAPHIC % % | * * ROUND GRAPHIC * %
| COLOR(0-6) =5 COLOR (8-6) = 3
r= 140  r=140

== _ |

* % PRINTING %% * %k PRINTING k%

5/
‘2’!
e oo

|
l
[
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PROGRAN EXAMPLES
Program Title: SKIJUMP
Let's attempt the longest jurp!
Today there is fine weather, ideal for ski-jumping. You are enthusiastic about
the set-up 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!

B HOWTOPLAY

L0150 displays the title “The Longest Distance”. Press the
Space key and then the game staris.

2. After the jumping stand is displayed on the screen, the man staris skiing.
During the course of his level skiing, press the key B to tet him jump.
If the jumper fails to jump due fo 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 rights sides by using the following keys.

_Wir}d from left side (—): Press key [
Wind from right sidce (<) Press key [}

(The jumper’s balance is indicated by the display of a vertical bar “1".)

* 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
disptayed on the screen,

Insuchacase, nodisplay 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.

B REFERENCE

<The method of calculating the distance covered >
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PROGHAMEXAMPLES

1. Timing of the jump N
J (the descending speed of the jumper depending on the timing) is calculated
through the X coordinate (125-110) when pressing key E

J=(X-110) x 0.02

Move the jumper along each dot up to X-coordinates 105-80. As in every
movement, the jumper decreases in accordance with the formula of
TY=Y4+J" (Y is for the altitude).

In short, the timing of pressing key [ affects the atitude at the point of the
X-coordinates 80.

2. Balance
The allitude decreases at areqular speed. The X-coordinates are calculated
by the following formula.

X=X (5-—-ABS(B)) x0.2

B shows the balance and covers the range of the figures from -5 to +5.
(When B is above or below the figure, the jumper falls down.)

Calculation and display are repeated with the above sequence and then 3

{flying distance) is calculated from the X-coordinates when the landing

judgement formula “Y >>31—INT (X x 0.05)" is established.
S={100-X)x1.5

Therefore, keeping the proper balance is the knack of increasing the dis-
tance covered in flight.
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B KEY OPERATION SEQUENCE
REUENEE
starts at}

1%k %k ok SkiJump k % %k
| The Longest Distance:

121 [Program «display example of the well landing»

| Press the space key

«display example in the case of
falling haltway»

Continue the game by operating 4
or6 key.
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PROGRAMEXAMPLES

® PROGRAM LIST

IBsHGIT Sip=n
ARIF A=Y 4AR29890F 23580
PRE2F="40833230F 03050
BRCIFSE="1EFASEIR 1A
4
ZREDIM SEOSIRIBICE Y
BIRCIACAGGREHERG Y 1 5%
(11="3R0RGFFagnaagan
Efit
4R154CE) = PORRAPAFF B0
BT 5¥ 4 =" G0Ra000F DAF
HEASRAT L IR =" 00000
BEACAIRACAT
SHECLE ¢ WAIT B
CURBOR 1.:8: PRINT *s
% Bki Jump ckdra® g
BEEP 1
BRIDLRSOR ts il PRINT *T
he Longest Dizstance
THECURSOR 172t PRINT
HSING "HBBR7IH: "a "
BHICURSOR 13 PRINT YR
resz the seace kew 'l
G0 TE= INKEYS @ IF Ig03
O OTHEM ap
idg:01s ¢ LINE ¢149,53-¢
1422878 LINE ~C153, ¢
Far LIME ~¢i18s150
LINE =¢939; 280
T1B:FDR I=1 T 58 LINE ¢
PE3-T#20: 26+ 3= 1 30~
143926+ NE¥T I
1ZBIGLURSOR ¢1diedys
GPRIMT Fis: GOUREOR
(14145 pECp 2
GPEINT *aaaa0asannsn

I3BYFOR [=0 10 (o
GOURSOR (1%4-Tsq+]y:
GPRINT Fi$: NEXT I

149:8=125

1565 [4= IMKEYS ¢ IF J4=v
57 THEN 218

1682 8=4-21 GOLRSOR %, 14
2i GPRINT F2$: IF ¥y
119 THEM (3@

TTIGRURSOR (He1d)s
GPRINT "Rnaeanaasgss

{ERFOR T=4 0 11
GEHRSOR fiﬁ TsiB+1
DOGRRINT Fiﬁs MERT 1

PHRTQURSOR 19:3: WAIT 18
B PRINT “g p*:

28855070 5%

PIB T - 1RE BT FOR T

=5 T4 185 STEP -2:
GUURSOR (Isid0s
GPRINT F2&: HERY I

ADs=14r FOR 12185 TO 8

#OSTER =liy=Yse]:
GOURSOR <Isvas
BRRINT Fids HEXT I:p
=G5 =i
I3 H= PND Xr ON R 50T
”%@viggw Y]
LHRISOURSAR (B, 135
GFREINT 181910149794
28 B=Rety GOTH 27
@
2ERIGOURSOR {0,105
GRRINT "adpgosinpans
Gugdry GOTn 2ve
ABBIGLURSOR (Bl
GPRINT *19%3%54921a1n
13187 B=Rwy
278 8= [NKEYSE
SERCIF I4=°4" LET B=B~1
2HIIF I$=Y5" LET R=R+l
333:1F BO-5 R BXS THEN
58
SIB:GCURSOR (58,190
JFFYHT SECB 5T
FaeR=i-(5~ OBS (Bida, J:
?W“*-Zﬁﬁ IF ¥x31-
ENT CHH BT THEN I63
SIBIGLURSOR cXe¥hs
&P?INT FiE
S48TIF Y37 LET =
PQENT GhyWelse IF D
GUOSUE 428
33“”% YQ 230
TRAICECIR0-YInl B
&j? OF 18,31 PRINT
USTHG "gaggessss
MALT Z2G: PRINT #pv
STEYIF SOH LET H=2
IRALFATY 58
S FQQ Is¥ 10 Z1:
SLUESOR ¥y To:
GRREINT FZs:r NEXT T
$HEICURSOR 18,3 HelT 14
g1 PRINT Falien®:
415070 SR
2FFAR I=2 YO 5: LINE ¢
191428 28+ i~ 1R~
I8 P+ s HEXT Ts
RETHREN
1384 hyteg
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® MEMORY CONTENTS

B | balance
cC v
H | Thelongestfiying distance
i,1$ | loopcounter,
J 1 descending speed
R | direction of wind
S | flving distance
X | leveldistance
LY altitude
| F1% | fordisplay (figure for man)
| F23 | for display (figure for man)
F3% | fordisplay (figure for man)
5% (5} for display (balance)
® LINE MAP
| Line Number Contents
| 10~ 40 | initialization

50~-140 | initialized display

150~200 | jump timing processing

210220 | jumpprocess

230~260 | direction of wind process

270~350 | balance process

360~380 | landing process

390~410 | fall process

420

course display
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INDEX

ALLRESET  11-12, 278-280
Arithmelic expressions b4

Arrays  47-54, 147-148, 151
Automatic program execution  108-110

B~

BASIC  43-63
commands  62-63, 103-278
concepls  43-060
functions 3738, 59, 99-100, 103-278
statements  61-63, 99-278
verbs 62, 99, 102-278

Batteries  12-15, 87, 279

Calculator usage  19-41
chained calculations  32-33
errors  Z2-27, 40--41
serial calculations  27-28
priority  29-30, 39

Care of the computer 2, 285

Cassette tape
recorder  83-81

commands 115117, 123126, 136137

saving/loading programs  87-91
Cells 1215, B7, 279
Character
codetable  289-201
manipulation 100, 181182, 215, 251
sirings 43, 54
Clearing
arrays 122,151, 217, 254
variables 122,217,254
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INDEX

Commands  62-63, 99, 102-278

Compatibility with other computers 102,/ 308-300
Constants 43

Contrast control 12, 279

Copying RAM cards ~ 101-102

Cursor control 7, 9, 22-26, 155158

D -

Debugging  273-274, 280-284
Declaring variables  30-33, 44-54
Dimensioning arrays ~ 48-54, 151-152
Display 6-7,9-10

Display contrast contral 4 2,279

Editing  64-68
program line deleting  149-150
program fine renumbering  250-251
recalling entries 2227
Errors
messages  2B8-288
oninput  22-27, 64-68, 288
Executing aprogram 63, 64, 108-110
Expressions
artthmetic 54

logical  56-58
relational 5556
string 54

Fixed variables 48
Floating point representation  33-34, 204..205
Formatting output 273-274, 292295

Functions 37-39, 59-60, 9100, 103-278
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INDEX

s {3 -

Graphics mode 100, 173-174, 207
Graphics screen  72-77, 100

Hexadecimal numbering 44

Initializing 11, 1517, 97-98
Input from keyboard
erors 22-27
hints 2021
maximum length 36
Input from program/tape  89-90, 119-121, 127-130, 216
O ports 3
printer  83-85, 91-04
H5-232C serial  83-85, 91-95, 304-305

N -
K
Keys
description  4-8, 299-303
nputhints  20-21
~ values 172, 289-290
Keyboard
layout 3-8, 280
template 82
S
Labels 79

Loading programs  89-90, 119-121, 127-130, 2186
Logical expressions 5658
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INDEX

- Machine language commands 105, 118, 130, 141, 232, 235
Maintenance 285
Memory  306--307

RAM sizes 97

RAM allocation  97-98, 260-263

Merging programs  216-218

N -

Numeric functions  58-103

Output,
formatting  275-278, 292--295
graphic 104, 1659-162, 167171
printing  91-94
seral VO port  91-95, 304-305

P

Passwords 229
FPeripherals  83-95
Plotter/printer graphics commands 83, 104, 123125, 133-124, 193195,
227-228, 255
Ports 3
printer  83-85, 91-94
RS-232C serial  83-85, 91-95, 2304-305
Poweronfoff  17-20
Printer
confrot 85-87, 91-94
types  83-84
Printing  85-87,91-94
Priority  29-30, 349, 294206
Programlisting  69-86, 192, 196-197
Program memory  306-307
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INDEX
Programming
concepts  43-60
examples  61-78, 311-337
line numbers  61-62, 250-251
on other computers 102, 308-309
PROGRAM mode  4,6,9,63
Pseudovariables 99, 296

RAM cards  97-102
copying  101-102
mounting/removing  13-15, 97-99
sizes 97
usage and mitialization  16-17, 97100, 260-263
Recalling entries 2226
Helational expressions  55-56
RESERVE mode  80-82
RS-232C /O port  83-85, 91-95
commands 131, 224-226
specification  304-305
RUNmode 4,86,9 59, 63
Running a program  63~72

-8

Saving programs  87-89, 140-141
Scientific functions 3739, 59
Scientific notation  33-34, 293-294
Screen 6-7,9-10
contrast control 12, 279
coordinates  76-77
graphics commands  72-77, 104
Serial 1/O
commands 131, 224-226
usage - 83-85, 91-95
signals—304-305
Shortcuts 7982
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Specifications
PC-1360  306-307
cassette recorder 85
Statements  61-63, 99-278
Storing programs in RAM 71
String
comparisons 56
constants 43
expressions 55
functions 103
manipulation  181-182, 215, 251

I
Template 82
Textmode  173-174, 211, 273-974
Trace mode  282-284
Troubleshooting  279-284
o U} =
Y
Variables
clearing 126, 221, 254
names 44, 47, 51-52 @7
types  44-54
Verbs 62, 98, 102-278
Verifying saved programs ~ 88-80
W
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