


COLOR PRINT

B Comparative Belt Graph ® Bound Graphic
{Refer to page 315} {Refer to page 330}
T Sreven (PO
JAN, Gl 26 36
FER, 2 s 32
Pk, 26 w8 s
BRR ., 24 5 Fe
Y pis] IF 28
LN, 25 0 pes)
ERST 86
0 19 27 38 4@ 59 &8 70 8O 99 108%
JAN. ' :
FER. :
AR,
(215458
Ay
UM,
i‘ T LEa
g

® b5% reduced scale from actual size

NOTE: These color printout examples may differ from actual colors
produced by the printer.



CONTENTS

INTRODUCTORY NOTES

HOW TO USE THIS MANUAL 1
INTRODUCTION TO THE PC-1360 3
Description Of KeYsS ....criiriicmnicmenancrssnsssmmssnniasns s sscases sosens i 4
Description of DISPlay ...coocaciiimmnimmern oo nmsennsssissnsivsnseesse 9
ALL RESET BUMON .oovvoviiveriiiminscrcsmmmienvessiosionsseessossiss s smsssmsnossacsmenmrns 11
Cell Replacement ................. S U U 12
Installing the Cells ... o 13
Before Using the PC-1360 ....c.conecmmmimmmssmese s 16
POWEE O ooiiiiiiiiiieniivenibsenbamscinesien e ssginaeasnnesar ek sy sbnsnsnssnmen s ussbanenbens 17
USING THE PC-1360 AS A CALCULATOR 19
£33 T 5 B ] U ST 19
Shust DOWN e ssscnre s e st s ressens oo 1G
F LT3 4 T 3 S O OO, R a0
Some Helpful HINtS ..viriese s ss cenme s sneess sssesssss s nes 20
Simple Calculations ..o e s 2
Becalling Entries ... e mrcnriermmmsesessmsssesmmssssenses eennreseanien 29
Errors ... 84538148880 AR AR fnn s ks B4 n R hn e 28 o Rk a2 N UL LN RS RS S28 SRR AR S AR R AR e R AR 26
Serial Calculations ....ooovvevvrecinsiee s cnirsnanssor s s es s s sese s sasramie 27
Negative NUMDBDEIS ....cemmcmissnsssomanssmsmores e 2g
Compound Calculations and Parentheses ... 29
Using Variables in Calculations ... 30
Chained Calctlations ......ccvveeceoeveecieiesersrereies e seesossssnresssneves 32
Scientific Notation ... s s s 33
LIS Lo e s bR g R e en 34
Last ANSWer FeatUNe ......cccocmcensarecsimsrorormsnisssssssnenseesssnesnesansssne 35
Maximum Calculation Length ..o 96
Scientific Caleulations ... 37
Priority in Manual Caloulation ... 29
Printing for Manual Calculations .....ccocminrcmrscnccmnsnrness 40
CONCEPTS AND TERMS OF BASIC 43

String Constants



Hexadecimal NUMDErs ... e 44
)
Variables .....coemmemeimmmememcsi oo nimsmsesnmsssnes e snsnensenss 44
. .
Fﬁxed vanabigﬁ iii%w?mu!msw&kun&.wwawiwvumeswsuuﬁunwawuwwmauﬁxuauma(ssmw»amuwnmi»wﬁwuanw!!ﬂwﬂwuﬂﬂn‘ﬁ»mda
. :

Simple Variables ....ccconiciiiicnnanns SRRSO T
_ .

Array Variables ... 7
; * 5

Variables in the Form of Al ) . rrmseemnsc e srnssrevnens 51

.
EXDressions ... ienssirscssssinecsasasensnnsnssere 573
.
Numeric Operators ... o 54
. .
String EXpressions ..o smarsciamonssensssxosssssssnassnens nennsce 54
: .

Relational Expressions ..coeoommmsmmesssmsiimmmensmssssssssnecerosss B5
Logical EXpressions .......cmnmimssmmimmsomiemasssesmimmmnorsissos 56
Parentheses and Operator Precedence ....ocvomememnna 58
RHN Made Ru#wuuﬁw‘quu&wiﬁeﬁinc'ﬂsnn!wulmnmwwwmmwamw(wu!mam&mmwnwnmswuvuaumtwwwmmu«uwuw&wnw@xmalﬁwwwnuSg
k: =

FUNCHIONS .iciiiniiiircomnsnsinemmimmmancasniscenniansesnnsansmanennss esnsnsssnnsosssnsssensans 50

PROGRAMMING THE PC-1360 61

Programs ..o sommsismmmmmeriossiosessssnmssnmnmmscessisenmesssansssns § 1
BASIC Statements ..o snosis s sssonsss s orn 4
Line NUMDErs ......occmnininsinsiniimmnsssias s s ssrsassssessnonssnsnensarsasern §
BASIC Verbs ..o cnsirsssnsnssssssasenssnunsse s eof
BASIC Commands ......ccoccoimmmerimsmmeacnmereimmmenonssssssma s ssnneessea§ 2
MOES oo crecveeniicrencenaas s S Y - X
Beginning to ngram on %he PC- “&36@ S P G2
Example 1-—Entering and Running a ?’mgram P .7
Example 2—Editing a Program ... §4
Example 3—Using Variables in Programming ........ccccrcnnenn.§7
Example 4—More Complex Programming ........ccecnvcmineivonnns 70
Storing Programs in the PC-1360's Memory ..o 74
Screen Graphic Funclions .o veosrsans rmeseernreenntenn S

SHORTCUTS 79

The DEF Key and Labelled Programs ......ccccmmreenvvvensenns SRR, 7.
HﬁgERVE Moﬁe BHREBTR VISR N R NRU*”WH&"N“N%W&QKWW&Wwwﬁ%ﬂ;mwzﬁnhmn&a?uumwnvﬂlwBWWx?sWDRG-lkﬂﬁlwiw!ﬁﬂvagﬂ
Template .ccvvvccinneerr s rersssannees

OPTIONAL PERIPHERALS 83

CE-126P Thermal Printer/Cassette Interface .....o.ocovvviinecrnennn 83
CE-140P Color DOt Printer ... §3



CE-515P/516P Color PIOHEr/PHErS ..o iimirssiecsss e 4

CE-130T Level Converter ... . 84
CE-124 Cassetlte INterface ... oo 85
Using the CE-126P Printer/Cassette Interface ... a5
Using the Printer .......cccmrniccnnniirssicmsnssne e 85
 Using the Casseltie Interface ... 87

Tape NOteS o s s 90
Using Color Printers .....ccommeiimmemsris s s e o
Serial /O FUNCHION ..ocmvicmrcimmiriis sy ane s 92

8 USING THE RAM CARDS 97
Mounting the BAM Card ..o 97
Removing the RAM Card ... nnecersesmmeanssnecs s ag
Using the RAM Card ......ccvviiieimnmimnmnesrm s e 99
Precautions When Using the RAM Card .....cccorvvvvnmcrinsnirasunnninn 100
Copying RAM Carts ....occcmreuimriiimmermmmsnsssmanmsssioss ssssmess asssssmassessor 104
Using BAM Cards from Qther Compulers ..o 1072

9 BASIC REFERENCE 103
COMMBNGS cvvereieiiriciiiriirecvrmmrsseosse s cimerskassrsbacs s sseessssssmnsssasesers ss 103
Verbs i . 103
FUNCHONS oot scesmases msnssinsnsesmnsessnaneesbonns crpassnnsnnss ansnases 103
Screen Graphics Related ..o S 104
Plotter/Printer Graphics Related .o 104
Casselle Tape Related ... e 104
Serial /O Related ... eiiriciencaenminsncsssmmeressnne consossnensensssoasar 104
Machine Language Related ... i nsanns 105

10 TROUBLESHOOTING 279
Machine Operalion ..o ormmsesniens s 279
BASIC Debugging ....ccomveiimmmieisiisiiiiciescensasssnmessonessranssssrsnenne 380

11 MAINTENANCE OF THE PC-1360 285
APPENDICES 286
Appendix A: Error Messages ..o romeesiasemmsenasaone 286
Appendix B: Character Code Chart .....occooveiiivirccncnineneescevneens 389

Appendix C: Formatting Output .....coooovvioercnescn e seosnans 392



Appendix D: Expression Evaluation and Gperator Priority .....296

Appendix E: Key Functions in BASIC ... 299

Appendix F: Signals Used in the Serial /O Terminal ..........ccc.. 304

Appendix G: Specifications .......ccenvivmcemmisnresmisneossmmsses e 306
Appendix M: Using Programs Developed for @mer SHARF’

models on the PC-1360 ...oc.cvvvimvrniincrvinnicnceas 308

PROGRAM EXAMPLES 311

INDEX 339



Welcome to the world of SHARP owners!

advances being made in the field of personal computing. Computers which just
a short time ago would have filled a huge room, required a Ph.D. o program,
and cost thousands of dollars, now fit in the palm of your hand, are easily
programmed, and cost so little that they are within the reach of nearly everyone.

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

& MEMORY SAFE GUARD-—the PC-1360 remembers stored programs and
variables even when you turn it off.

# Battery powered operation for true portability.

& AUTO POWER OFF function which conserves the batteries by tuming the
power off if no activily takes place within a specified time fimit.

& An expanded version of BASIC which provides formatted output, two-
dimensional arrays, variable length sirings, 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 leis
you connect a cassette recorder to store programs and data on tape,

& A seriall/O interface that allows direct computer-to-computer communication
and also attachment of the more versatile CE-140F color printer and CE-515P
color plotter.

& Memory flexibility using the two RAM card slots.

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






HOW TO USE THIS MANUAL

1 How to Use This Manual

This manual is designed to introduce you to the capabilities and features of your
PC-1360 and to serve as a valuable reference tool. Whether you are a “firsttime
user” or an “old hand” with computers, you should acquaint yourself with the
PC-1360 by reading and working through Chapters 2 through 6.

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

#® Chapter 3 demonstrates the use of the PC-1360 as a scientific calculator.

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

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

# Chapter 6 discusses some shoricuts that make using your new computer
easier and more enjoyable.

Experienced BASIC programmers may then read through Chapter 9 fo 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 starting serious programming.

Chapter 9 is a reference section covering 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 of 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 TOUSE THIS MANUAL | |
Detailed Appendices, at the end of the manual, provide you with useful charts,
and special discussions concerning the use and operation of the PC-1380.

Remaving and replacing the hard cover.

When using the computer slide off the cover, invertit and slide in back cnagain,
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INTRODUCTION T8 THE PC-1360

2 Introduction to the PC-1360
The SHARP PC-1360 system consists of:

® 62-character keyboard,
® 24-digit 4 line display or 150 x 32 dots graphic display.
® B-bit CMOS processor,
e 136 KB ROM.
® [Extendable RAM card RAM memory (8KB standard)
& Printer interface and serial /O interface ports

To familiarize vou 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

: R 51 5 B R 2 N e @
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[Y -Fd The SHARP PC-1360 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 lefters. To enter
the lower case letters, set the PC-1360 to the LOWER CASE mode
by pressing the EJ1M key.

E Equals key. On the PC-1360 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 g=1:(#2 while the cursor is positioned over a character,
erases that character.

[Eaisa] EETHEG] keyv. When you type this key, whatever you previously typed
is “entered” into the computer's memory. This key is similar to the
Carriage Return key on a typewriter. You must press T3zgea:1 before
the PC-1360 will act on alphanumeric input from the keyboard,

L2503 key. This is a special key used to execute BASIC programs.

The Bzl key has some important uses. First, if the il keY is
pressed before a key will a secondary function printed above i, the
secondary function will be called in (e.q.. pressing the ERIRR key
betore pressing the [8Ie] key will call in the Clear Al (CA) function).
Second, if the EEiLlaB key s pressed before pressing the [ |5
key, the RESERVE mode will be selected. Ordinarily, pressing the
L6113 key will alternately select the RUN mode or the PROGRAM
mode. Using the BEGIRE key makes a third mode possible. (See
LT for more detail) Third, the string stored in the RESERVE
mode can be recalled by pressing Elallgl and the key that the string
is stored under.




INTRODUCTION TO THE PC-1360
The LR key is Uused when lower case letiers are desired. Pressed
once, this key will change the PC-1360 to the LOWER CASE mode
(“SML" is displayed). Prassed again, it will return the PC-1360to the
UPPER CASE mode ("SML” disappears).

! ¥

# These $yeam found above the top row of alphabel keys.

$ % & Pressing §sldl and then the aiphabet key under the character
7 w J desired displays these symbols.



INTRODUGCTION TO THE Pcn':”:aaa

m &= m m |

Use this power slide switch to turn the PC-1360 ON and OFF.

ERIRE Shift key. See page4.

ey Ne red Clear (B key
el S SHIFT

ws you o clear the display screen,
before R8RS will activate the Clear All secondary
function. This will reset the mmputm learing the display and the
memory stack.

NOTE:

The Clear All function will not erase all programs, reserve memories,
and all variables, To erase all programs, type in NEW and press
[LAERE while in the PROGRAM mode. To erase all reserve
memories, type in NEW and press B850 while in the RESERVE
made. To clear all vari abﬁ@s by setti mq them to zero {or null), type in
CLEAR and press £35113:).

EEE When you turn the PC-1360 on, check the display for the operational

mode it is in (RUN, PROGRAM, or RESERVE), Press [Ijelna fo
change the selection from RUN to PROGRAM or from PROGRAM to
RUN. Press ElRILER and then press f11e10 3 to select the RESERVE
mode. To leave the RESERVE mode, press [lelna. All manual
calculations (using the computer as a calculator) are done inthe RUN
maode, and ail programs are run in the RUN mode. All programs are
written and edited in the PROGRAM mode. The RESERVE mode is
used for storing frequently used functions on single keys and for
storing menus to help identify these functions quickly.

&



INTROGUCTION TO THE PC-1366
BREAK key. The EGTA
being executed. Pressing this key after an AUTO OFF turns the
computer back on.

Insert key. Fressing 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 fo display the previous line,

Backspace key. This key allows you to move the cursor to the left
without erasing previousiy typed characters.

Forward key. This key allows youto move the cursor to the right without
erasing previously typed characiers.

R - BB unber keys. The layout of these keys is similar to that

found on a standard caleculator.

Division key. Press this key to include the division operator in
calcuiations.

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

Subtraction key. Press this key to include the subitraction operator in
caiculations,

Pressing §aladl and then this key will display the “power” symbol,
indicating that a number is {0 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 Eipal and then this key displays the “less than” character,

Right parenthesis key.
Pressing BLli@f and then this key displays the “greater than”
character.

Colonkey.

Semicolon key.

138 §

Comma key,



Description of Display

INTRODUCTION TO THE PC-1360

Rk
PRO

S

SHIFT
BEF

‘The PC-1360 has a 150 x 32 programmable, dot-matrix fiquid crystal display.
Character display consists of 4 lines of 24 characters each. Each characler
ocoupies a 5 x 7 dot matrix,
For graphic purposes, the entire display may be utilized as a 150 x 32 dot matrix.
Individual dots within any of 150 columns may be energized to create graphics,
figures, or special symbols.

The display consists of:

RUN

PRO

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 symbo! (the underline) tells you the location of the
next character to be typed in, As you begin typing, the cursor replaces
the prompt. The cursor is also used to position the compuier over
certain characters when using the INSert and DElLete functions.

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

PROgram indicator. This indicator tells you the operational mode of the
PC-1360 is the programming mode,

Note:

If neither RUN nor PRO indicator can be found on the display, the
PC-1360 is in the reserve (RSV) mode.

i



INTRODUCTION TO THE PC-1360

SML  Lower case mode indicator. “SML” is displayed when BB is pressed.
When this indicator is shawm the alphabet keys are entered as lower
case characters. When £ s pressed while the "SML” indicator is

shown, the indicator d:s;:}pear& and the computer returns fo the upper
case character mode.

SHIFT Shift Key Indicator. This indicator displays when the [EE[38
been pressed. Remember, the EsL@8 key must be released hefore
pressing any other key.

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

For Displays Exceeding 4 Lines

The display unit of the PC-1360 consists of 4 lines (24 characters perline}. Key
inputs or calculated resulls are displayed from the top line of the display. If the
characters to be displayed exceed 4 lines, the displayed contents will be moved

up by 1 line (the first displayed line will move off the top of the screen and
disappear).

10



INTROCUCTION TO THE PC-1360

All RESET Button

ALL RESET: Reset button. This button is uséd to reset the computer when
Clear (R#E:3) or CA is not sufficient to correct the problem. The computer
should be switched ON for reset operations.

——
ALL RESET i?ijfmﬁ /@/ .
/

N

ZM ) :"/ AE

sy

S/
— o
_

[T

NOTE

variables, and reserve memory in RAM card memory.

Pracs the ALL HESET buon with any pointed
object such 8y a ballpoirt pan. Do notuse easily
troken points such as mechanical percils or the

RO TaB0 tips of neadies,

HGId down

Ay key h

.,
ALL RESET buiton

- When you need to press the ALL RESET button, 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,

press the ALL RESET button again.
11



If the computer still does not work propetly after doing this, try pregsing the ALL
RESET button alone. Note that this will clear all programs, variables and reserve
memory in RAM card memory.

ALL RESET button
-

if the unitf still does not operate normally, remove the lithium cells. After waiting
about 10 seconds, insert the cells and press ALL RESET

CONTRAST CONTROL

Pr-1360

B Contrast Control

Turen the control in the direction of the arrow for darker display, and tum
it the epposita dirsction Tor ighter display.
Addiust it so thal the display Is easy 10 s8e.

Cell Replacement

The PC-1360 operates 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 cell.

12



INTRODUCTION 7O THE PC-1360
When replacing the cells:
e Always replace both cells, do niot mix old with new.
@ Use Lithium type CR-2032 only.

Installing the Cells

fthe display is dim, even after trying to adjust it by the conirast control, the celis
need replacing.
Never leave dead cells in the computer as leakage may cause damage.

[ WARNING: Keep cells away from children. |

1. Turn the power swifch off,

2. Turn the compuier 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. If there is a RAM card, remove it in the manner described in step 4,

3. Siide the lock in the opposite direction and remove the cover of slot 1,

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

13



INTROGUCTION TO THE PC-1360 _
5. Gently press down on the stopper and slide the battery coverin the indicated
direction to remove it

~Baltery cover

8. Take out the dead cells and replace with two fresh lithium cells,

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

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

8. Set the lock to the uniocked side for slot 1. Do not insert the RAM cards vet.
Put back the slot 1 cover and lock it in place. The HAM cards should not be
inserted at this stage. If a RAM card is inserted now its memory contents will be
destroyed by the ALL RESET in step 9.

The back cover must be correctly locked for the computer o work. If 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-1360
10. Check that the asterisk symbo! 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. I either of these cases occurs,
press the ALL RESET bution again. If the trouble persists, remove the batieries,
clean the contacts at either end, and reinsert them.

o
|

E

11. With the power off, insert the RAM card in siot 1.

lfthe PC-1360 fails to operate 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 to display just the aslerisk 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 inslot 1.
‘When the PC-1360 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.

MEM$ - NC”
RAMCARDS1CLEARO K, 7

if the §ff key is pressed in response, the RAM card is cleared and all program
and data information is lost. When the computer is giving problems press any
key except the §f key and at the same time press the ALL RESET buttor. The
following screen will be displaved:

15
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!

; RUN MODE
=

L ........................ ]

Before Using the PC-1360

Check that the batteries and the 8KB RAM card (CE-212M) are inserted corractly.
Switch on the power switch on the top right of the computer.

The following appears on the display because the RAM card in slot 11s new and
‘has notbeen initialized:

. M€M$ e “@!? i m%
 RAMCARD S1CLEARO.K. ?

Press the §& key to initialize the RAM card and the following appears:

| RUN MODE %
=

o l

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

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

RUN MODE

| MEM
6558.

1%



INTRODUCTION TO THE PC-13860
“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 cardtype Byles available
CE-210M (2KB) 414.
CE-211M (4KB) 2462,
CE-212M (BKB) 6558.
CE-2H16M (16KB) 14750.
CE-ZH32M {32KB) 31134,

Iif something is wrong with the RAM card, or if there is no RAM card In slot 1, the
sereen will show:

- |

*|

ir this case, press the ALL RESET button on the back of the computer and try
initiglizing again from the start,

Power On

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

| RUN MODE
-

if & new RAM card has been inserted since the computer was last used, the
initialization screen will appear again. Proceed as described in the preceding
section, Before Using The PC-1360.

17






| - - - USING THE PC-1360 AS A CALCULATOR
3 Using the PC-1360 as a Calculator
Now that you are familiar with the layout and components of the SHARP PC-
1360, we will begin investigating the exciting capabilities of your new computer,

Because the PC-1360 allows you the full range of calculating functions, plus the
increased power of BASIC programming abilities {useful in more complex
~calculations), 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 lp

Toturn 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 [ 8154 10
display the indicator “RUN" on the lefi 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
3 key and slide the power switch to the OFF position,

19



USING THEPC-1360 AS A CALCULATOR

Auto Off

in order 1o conserve on baitery wear, the PC-1360 automatically powers down
when nokeys have been pressed for about 11 minutes. (Note: The PC-1360 will
nat AUTO OFF while you are executing a program.)

O
To restart the computer after an AUTO OFF, press the [Z1204 key. Al settings
will be exactly as they were whenthe AUTO OFF occurred.

Some Helpful Hints

Until youget used to your new machine, you are bound to make mistakes while
entering data. Later we will discuss some simple ways to correct these mistakes.
For now, If you get an Error Message, press the Clear {  key and retype
the entry if the computer “hangs up”—vou cannot get itio 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 o] arrows move the cursor.

Pressing I3NL3;8 informs the PC~1360 that you are finished entering data and
signals the computer to perform the indicated operations. YOU MUST PRESS
ENEEEI 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 [EIZIER key in conjunction with another key (to access square
root for example) press EI[#l . release the EalI@K . then press the other key.
Elall AR is active for only one key at a time.

Q(} notuse dollar signs or commas when entering calculations into the PC-1360.
‘These characters have special meaning in the BASIC programming language.
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Inthis manual we use the @to indicate zero, so that you can distinguish between
the number ¢ and the letter O.

To help get you started entering data correctly, we will show each keystroke
necessary to type in the example calculations. When 78 is used we will
represent the desired character in the following keystroke. For exampie pressing
 SHIFT &nd will produce the | character. These keystrokes are written
 SHIFT ;

Be sure to enter CLear after each calculation (unless you are performing serial
calculations). CLear 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.

100.
100,
10050
50.
L
10050
50.
60410
600.

The display unit of the PC-1360 consists of 4 lines (24 characters per line). Key
nputs 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
50.
300/5 E
60.
10°2 |
| 100. |
1002 N
3 100,
e

6.283185307

S B S

V' 64
| 8.
VANY
8.
4E3
4000.

Recalling Entries

Even after the PC-1360 has displayed the results of your caleulation, you can
edit your last entry. To edit, use the left §u 8 and right m arrows.

The left arrow RJ is used to position the cursor after the last character.

The right arrow [ 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

' t
L 300/6 ‘
50. |

On second thought you decide that groups containing an odd number of
participants might be more effective. Recall yourlast entry using the n arrow.

input Display

[ <] 0006 | |

} 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 (s 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 feplacing characters—ofice you
type a new character over an existing character, the original is gone forever!
You cannot recall an expression that has been typed over,

Display

H

300/5
60.

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

Recallis atso useful to verity your last entry, especially when your results do not
seem to make sense. Forinstance, suppose you had performed this calculation:

Input Display

i 38/5

Even atired, overworked manager like you realizes that 6 does not seem to be
a reasonable result when you are dealing with hundreds of people! Recall your
entry using the u

nput Display

> %05 |

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
zero. Using the [, move the cursor until it is positioned over the zero. When
making an INSert, you pasition the flashing cursor over the character before
which you wish to make the insertion. '
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Usée the INSert key to make space for the needed character,

Input Display

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 resutt.

Input Display

60.

Display

| 3000/
| 500.

The results seem much too large. If you only have 300 people attending 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, you position the cursor at
the character to be deleted.

Input Display

> T

25
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Now use the DELete key to get rid of one of the zeros.

Fressing DELete causes all the characters to shift one space to the left. it
deletesthe character and the space the character cccupies. 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

60. j

Note: Pressing the SPaCe key, when the cursor is positioned over a character,
replaces the character leaving a blank space. DELete eiiminates the
character and the space it occupied.

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:

Dispiay

- 3005 -
" ERROR 1

f'
Natm‘a%iy you are surprised when this message appears! ERROR 1 is simply
the computer's way of saying, “I don't know what vou want me to do here”. At

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

input Display

] 3005

H L
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To correct this érfor use the DELéte key,

Input Display

 DEL JENTER | 300/5

60.

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

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

Serial Calculations

The PC-1360 allows you ic use the results of one calculation as part of the
following calculation.

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

Qéspiay

; 300k 150

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

Input Display

1

BEdO | 45000.% .15_

Notice that as you type in the second calculation (% .15), the compuler
autornatically displays the result 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 I3V 1G] .

27
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%, o : L S
Note: The gz key can not be used in the calculation. The gg key should be

used as a character only.

6750.

Display

| 6750.-4000_ |

T L _

Decorations will he $1225:

Input Display

Input Uisplay

| ~675. |

Obviously, you will have to change either vour plans or vour allocation of
resources!
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Negative Numbers

Since you want the awards dinner 1o be really special, you decide fo 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:

7425, |

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

0.165 |

Fine, you decide to aliocate 16.5% to the awards presentation.

Compound Calculations and Parentheses

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

675 + 6750/45000
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Compound calculations, however, must be entéred very carefully:

675 + 6750/45000 might be interpreted as

5Z§+ﬂ6ﬁz;5§ ar B M
45000 45000

When performing compound calculations, the PC-1360 has specific rules of
axpression evaluation and operator priority {(see APPENDIX D). Be sure you
get the calculation you want by using parentheses 1o clarify your expressions:

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

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

0.165 |

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:

A=5
B= -2
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You can also assign the value of one variable (right) to another variable (left):

Avariable may be used in place of a number in any calculation.

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

Display

R=45000— 7425 f
| 37575. |

new value of R. You can display the current value of any variable by entering the
alphabetic character it is stored under:

Display

| 37575, |

i
H

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

You wish to allocate 60% of the remaining money to room rental:
Display

H % .60

|
|
|

22545,
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Similarly, you want to allocate 25% of your remaining budget {0 conduct man-
agement training seminars:

input Display

RE*Q. §2§5ENTER

Variables will retain their assigned values even if the machine is turned OFF or
undergoes an AUTO OFF. Variables are lost only when:

| |

| 8383.75

® You assign a new value 1o the same variable.

e You type in CLEAR [EFHIEGE (not the Clear key).
&

&

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

There are certain limitations on the assignment of variables, and certain
programming procedures which cause them fo 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

In addition to combining several operators in one calculation, the PC-1360 also
allows you to perform several calculations one after the other—without having
to press [3L 11 3:4 before moving on. You must separate the equations with com-
mas. Only the result of the final calculation is displayed. (Remember 100, that
the maximum line length accepted by the computer is 8@ characters including

You wonder how much money would have been available 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
£2950.

i

I8250.

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 18. The
second par! represents how large or small the number is in powers of 10.

As you know, the first number to the left of the decimal point in a regular decimal
number shows the number of 1's, the second shows the number of 10's, the
third the number of 180's, and the fourth the number of 1000's. These are simply
increasing powers of 10:

109 = 1,107 = 10, 107 = 100, 107 = 1000, stc.

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

1234 becomes 1.234 times 10° (3 places to the right)

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

1.0 x 1087 or 10E87

The PC-1360 uses scientific notation whenever numbers become too large to

-display using decimal notation. This computer usas the capital letter E to mean
“times ten to the™:

1234567890000 is displayed as 1.23456789 £ 12
[DODOOC0Y0O T s 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 10 note how they are displayed.

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

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

9.999999999 E 99= 99999939999000000000000000000000000
000000000LLOLDOCO0000DVBEDO0LOBI0
CO00ORGRO0VO0OULC0000000000AQ0D

and the smallest number is:

9.999999999 E - 09=0000000000200000000000C0000000000
020000000000000000000000000000000
000200000 00000000000000000000002
999999999

34



UISING THE PC-1360 AS A CALCULATOR
Last Answer Feature

in a simple serial calculation, 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 lets 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 aﬂd the previous answer can be recalled any
number of times by pressing the i, or [l key. If you entered the last example,
press [ofiCR then either B8 or @R and vou 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 exampie the Sagf answer changes and is updated with the
current answer each time = | is pressed.

{Example) Use the result (6.25) of the operation, 50 + 8, to compute 12 X 5 +
6254 24 x 3+ 8.25 = ;

input Display

. 50/8 6.25

H
H

2 /Bl ENTER

Last answer ——————4

f 12%5/6.25_

L«ast answerrecalled

as
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The last answer is not cleared by the [}

| 12%5/6.25424%3/6.25_ |
Last answer recalled

E 21.12

21.12..

The last answer is replaced with the
result of the previous calculation by per-
forming a manual calculation with the

=2 or key operation.

The last answer cannot be recalled when the computer is not in the RUN mode,
program execulion is temporarily halted, or the Trace mode is $elected.

Maximum Calculation Length

The length of the calculation that can be input is limited to 79 key strokes
before the F3NLIA:T key is pressed. If you try to 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 steps.
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Scientific Calculations

The PC-1360 is equipped with the basic functions 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 COS
tan TAN
inverse sin ™! ASN
trigonometric | cos™’ ACS
¢ functions tan 1 ATN L B
Common log | LOG togiox (logarithm based on 19)
logarithm ) i
Natural Hin LN loge x {logarithm based on )
| logarithim
Exponential | e EXP e=2 718281828
function
| Exponential - ~ V ABforA - B
|+ Squareroot 1\ V' orSQR
+ Degree (decimal) - degrees DMS Angle conversion (Do not leave
{degrees, minutes, seconds) out the 0 as in DEG.5 instead of
conversion DEG 0.5)
1 Degrees (degrees, minutes, DEG
seconds) —-» degrees (decimal)
conversion B V
i Integer INT in INT (x}, obtains the largest
integer less than or equal to x.
Absolute X - ABS | In ABS (x), obtains the absolute
value of x.
Signum SGN Results in 1 when x>0, — Twhen
N - ! x<:@, and @ when x=0 for SGN({x).
Pi E3 | morPl n=3.141592654 ‘_
Hexadecimal — decimal & Converts x to a number in base |
notation 10 for &x. |

Angular unit ngammam N Bemﬁption i
Degree DEGREE Hepresents a right angle as 80["L

. Radian RADIAN Represents a right angle as n/2{rad].

| Grade GRAD Represents a right angle as 100]g}. i

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

examples:
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(Exampie)

(Operation)

{Example)

{Operation)

{(Example)
{QOperation)

(Example)

{Operation)

{(Example)

{Operation)

(Example)

(Operation}

(Example)

(Operation)

sin 30 =

peEGREE [ETEE: (Specifies “degree” for angular unit)

|
1
120. |
| E > 308407917
82'*’“3;«;
ExP (2 + o) [N 148.4131591 |

36.87817783 |

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

| 30.5 |

(385 degrae}
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(Example)  Convert 30755 deg. in decimal notation into sexagenary nota-
tion

36.4518
(30 deg. 45 min. 18 580}

(Operation) DMS 30.755 {331

{Exampie}  Convert CF8 o 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:
Recalling variables or n.

Function (sin, cos, etc.)

Power { ~ )

Sign (+, ~)

Multiplication or division (3, /)

Addition or subtraction {4+, —)

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

Logical AND, OR

@ N O RN

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 ' 0.6).
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.
{e.g) —2 ~ 4 —(29)
3~ 2537
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Printing for Manual Calculations

The calculation steps and results can be printed when anmg}mn& pmter (CEw
126P or CE-140P) is connected and tumed on, and gzl F §-0 4138
NP) are pressed. (Print Mode)

_§f a pri nmm is ncfl deﬁsred elther turn off the CE-126P or CE-140P, or press
SHIFT [ ii5:0 (P < NP) again. (Non-Print Mode)

Calculation Error

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

Errors due o least significant digit processing

Usually, the maximum number of digits that can be calculated in a computer
is fixed. For example, 4 + 3 results in 1.3333833333  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@ signiticant digits

PEVEFS:E o 1.53333333323.

Truncaled, roundsd

4/3

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

in the 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%3 E 'ER — 4, Calcutated in succession
L0R=GE - 1.333333333

%3 :':-E:NTER__’ > 3.999999999

} Calculated independently
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When calculated in succession, the result of 4 + 3 is oblained internally in 12
digits and is used for calculalion 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 trigonometrical functions. When caloculations use such
functions, an additional source of efrror is introduced. This error factor
increases the more that functions are used in the calculation. The actual error
for each function varies according 1o the values used and is worse around
singularities and inflection points (eg, when an angle approaches 80 degrees,
the tangent approaches infinity.} An example of an algorithm used by the
computer is shown below for powers,

(Example) 606 =

420 — 4.665599000E10

Although 60%is 4.6656 x 10°%, the unit calculates it (y*) based on the following
power expression.
yX = fQrciogy

in other words, 60° is calculated as 109<oete,
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4 Concepts and Terms of BASIC

I 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 PC-1360;

1234567890
ABCDEFGHIJKLMNGOPQRSTUVWXYZ
abecdefghijkimnopgrstuvwxyz

PP # 8% &)k +, - /i =22@N =m"

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 string in
quotation marks ().

The following are examples of string constants:
“HELLO”
‘Goodbye”
"SHARP COMPUTER”

The following are not valid string constants:

"COMPUTER No ending quote
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 represent num-
bers. Another which has become quite important when using computers is the
hexadecimal system. The hexadecimal system is based on 16 instead of 18.
To write hexadecimal numbers you use the familiar @ ~ 9 and & more “digits™:
A, B, C D E, and F. These correspond to 1@, 11, 12, 13, 14, and 15. When
you want the PC-1360 fo treat & number as hexadecimal put an ampersand '&’
‘character in front of the numeral:

&A = 1@
&0 =16
&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 byle requires
four bytes of memory because there are four characters inil. To see how many
bytes are available for use, simply type in MEM FENEI3:0. The number dis-
played is the number of bytes 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 + 9.999999999F + 99.

The smallest number is + 1.E — 99. This gives you quite a range to choose
from. However, If the resuit of a calculation exceeds this range, the computer
will fef 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:

To get the computer working properly again, just press the [elBal 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 556 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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ment. However, %he LEZT command is n@i necessary, so we will not use it very
often. Now, type in R = 556 and press the f35jgs0 T he 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 B, press the
15K key, the R key and the | ;1 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 wriling programs and formulas.

Next, let's use the R variable in a simple formula. In this formula, the variabie
R stands for the radius of a circle whose area we wantm find. The formula for
the area of a circle is: A = x¥R? Type in R 1A B2 % I SHIFT] |

EE the result is 971179.3866. This techni que 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. For
instance, let’s store the word BYTE in the variable B$. Notice the § after the Bl

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

To illustrate this, key in B EalaE £ = Balas & oY 7E Bl B EhE

‘The value BYTE is now stored in th@ vari iable B%. To make sure of th is, pres&
the §5&] key and type in B | 38 b 1208 The screen shows BYTE.
This tme the display is on the left Slda Qf the a«::reen 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:

C Numeric Fixed numeric variables (Ato Z)
" { Simple numeric variables (AB, C1, elc)

variables . v
s Numeric array variables
Variables < : .
String Fixed character variables (A$ 1o Z8)
| variables { Simple character variables (BBS, C2§, etc.)

Character array variables
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Fixed Variables

The first section, fixed variable, is always used by the computer for storing
data. It can be thought of as pre-allocated vanable space. In other words, no
matter how much memaory your program uses up, vou will always have at least
26 variables to choose from to 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-
trate this, type is the foliowing 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 thai there Is an error condition.
Press the {8y 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-
fers, 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-
icaily set aside (within the program and data area) when a simple variable is
first used.

Since separate memory areas are defined for simple numeric variables and
simple character variables even if they have the same name, variables such
as AB and ABS, for example, may be usad 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.) P1, IF, TO, ON, SIN, etc.
2. Each simple character variable can hold up to 16 characters or
symbols.

Array Variables

For some purposes it is useful to deal with numbers as an organized group,
stch 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 lisi, or two-dimensional, like a
table.

To define an array, the DIM (short for dimension) statement is used. Arrays
must always be “declared” {defined) before they are used. (Not fike the single-
value variables we have been 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

range @ through 2565, Note that when you specify a number for the size,
you get one more location than you specified.

Examples of legal numeric DIMension statements are:

DIM X (5)
DIM AA (24)

<
%§
o
1
E
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The first statement creates an array X with 6 storage locations. The second
statement 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
ieast), It is the same as declaring a single-value numeric variabie.

it is important to know that an array-variable X and a variable X are separate
and distinct fo the PC-1360. The first X denotes a series of numeric storage
locations, and the second a single and different location.

Now that vou know how fo create arrays, you might be wondering how it is that
we refer to each storage location. Since the entire group has only one name,
the way in which we refer to a single location {called an "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:

X(4) = 8

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

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

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

‘where:

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

size is the number of storage locations and must be in the range 0

3thréugh 255. Note that when you specify a number, you get one more
location than you specified.
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*length is optional. If used, it specifies the length of the strings that com-

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

Example of legal character array declarations are:

 DIM X3(4)
] DIM NM$(10)% 10 |
| DIMIN$(1)%80
 DIM RS$(0) %26 |

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

Explicit definition of strings smaller than the default helps 1o conserve memory
space. The third example declares a two element array of 88-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:

fgi{?ﬂ character-variable-name (rows, columns) ¥k length

where:

in the range @ through 255, Note that when you specify the number of
rows you get one more row than the specification.
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number in the range ¢ through 255. Note that when you specify the
number of columns you get one more column than the specification,

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:

oot @ column 1 colimn 2 cotumn 3
ow® | T(0,0) T | T(@2 T(0,3)
owil | T(,0 | Ty T(1,2) T(1,3)
ow2 | TR0 | T 1y | T2 | T3 ]

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 powerful programming tools.

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

|

! Varabie Variable name | Data
Numeric variable 7 bytes 8 bytes

F - - - ‘

f ‘ Array variable i Speicified number
2 - "

String variable | 7 bytes Simple variable | 16 bytes j

, (two-character |
! variabia) j

" For example, f DIM Z8(2, 3)% 10 is specified, 12 variables, each capable of storing
10 characters, are reserved, This requires 7 byles {variable name} + 1@ bytes
(number of characters) x 12 = 127 bytes.

S — T

| z ‘ '

‘ Element Line number | Stftemgm 5

| ! fnchion

b B S
Number of ? .

| bylesused | 3bytes 2 bytes
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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 subscripted variables which have the same form
as array variables.

There are 26 fixed variable names available: i.e. A through Z{A$ through Z3).
Each of these names can be subscripted w;th the numbers 1 through 26, such
as A(1)—A(26) or AS(1)-—AS(26). This means that variable A{1) may be used
in place of variable A, A(2) in place of B, A(3) in place of C, and so forth,

— A% = A1) = A$(1)
= B$ = A@2) = A$(2)
= C$ = A(3) = A$(3)
= D$ = A(4) = AB()
= E$ = A(B) = A$(5)
= F$ = A(6) = A$(6)
= G = A7) = A$(7)
= H$ = A(B) = A$(8)
= 18 = A(©) = AS(9)
= J$ = A(10) = AS(10)

= K$ = A{11) = AS(1)
= L$ = A(12) = A3%(12)
= M$ = A(13) = AS(13)
- N$ = A(14) = AS(14)
= 0% = A(15) = A$(f"3}

= P§ = A(16) = A$(16)
= Q= A(17) = AS(17
= R$ = A(18) = AS(1
= 8 = A(19) = AS(1

)
8)
9)
= T$ = Agz@) = AS(20)
= V§ = A(QE} Ag{gg}
= W§ = A(23) = A$(23)
= X$ = A(24) = A3(24)
~ Y§ = A(25) = A@(Qﬁ)
= Z§ = A(26) = A$(26)

N%Xg'f;’.&::wéﬁz‘}:%@“t}ﬂzgr“ﬁtﬁw'wﬁﬁ“}’ﬁmm@iﬁit>
i
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However, if an array named A or A$ has already been defined by the DIM
staternent, subscripted variables named A cannot be defined, For example, if
an array A is defined by DIM A(5) the location for A(Q) through A(5) are set
aside in the program/data area. So if you specity variable A(2), it does not refer
to the fixed variable B, but refers to the array variable A(2) defined in the prog-
ram/data area. If you specify A(9), it will cause an error since A(9) is outside
the range of the dimension specified by the DIM A(5} statement.

On the other hand, if subscripted variables are already defined in the form of
A( ), it is not possible to define arrays A or AS by using the DIM statement,
unless the definition for the subscripted variables is cleared with the CLEAR
staternent.

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 AS{ ) must be declared with a DIM statement before it can
be used.

1 supscripts greater than 26 are used for subscripted variables A() when array
A is 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) 1o 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 be 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

In this 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 area]

A(30
_ m(w)wgﬁ Line 40
A(29)
BC } Lineap
| A28
,ﬁiwlmg Line 20
A(27)
B(2)
B{1) | Line 10
B(?)

2, Numeric array variables and character array variablés with the same
subscript cannot be defined at the same time. For example, A{30) and AS(30)
cannot be defined at the same time, since they use the same location in the
program/data area.

3. Two dimensional arrays cannat be defined, nor is possible to specify the
length of character strings to be held in character array variables. For
example, the length of a character string which can be held in the character
array variable AS( ) is limited to seven characters or less.

4. Variables subscripted with zero (0) cannot be defined. If A(@) or AS(0) is
defined, an error will resuilt,

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, constarts, and operators
which can be evaluated to a single value, 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 eguation, 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. These are the arithmeétic operalors
which you used when exploring the use of the PC-1360 as a calculator in
Chapter 3.

+ Addition

— Subtraction
F Multiphication
/ Division

A Power

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

(AkBin 2
A2, 31+A(3,4)+50-C
(A/B} ¥ (C+Dy

String Expressions

Shring expressions are similar to numeric expressions except that there is only
one string operator-— concatenation (+). Thisis the same symbol used for plus.
When used with a pair of strings, the + attaches the second string 10 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 because the
work space used by the PC-1360 for string calculations is limited to only 80
characters.

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

15" + 10 is illegal
457 4 110” is “1510”, not “25°
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Relational Expressions

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

= Greater Than

= Greater Thanor Equal To
= cquals

<>  NotkgualTo

== LessThanorEqual To

e Less Than

The following are valid relational expressions:

A-B
C(1,2)>=5
D@3« >8

If Awas equalto 10, B equalto 12, C{1, 2) equal to 8, and D(3) equalfo 9, all of
these relational expressions would be true.

Character strings can aisc be compared in relational expressions. The two
strings are compared character by character according to their ASCI value
starting at the first character {(see Appendix B for ASCH 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 to either true or false. The PC-1360 represents
true by a 1, false if represented by a @. In any logical test an expression which
evaluates to 1 or more will be regarded as true while one which evaluatesto 0 or
less will be considered false. Good programming practice, however, dictates
‘the use of an explicit relational expression instead of relying on this coincidence.

n
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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 connec! two relational expressions;
the value of the combined expression is shown in the following tables:

AAND B Value of A
True g False |
vﬁ? © True True | False
B False Falge E Faise |
AORB Value of A
; True Faise
\faiue“‘“""":“”““"“““‘""’”‘“"“‘f T -
of True | True True
B False J‘ True False

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

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

DECIMAL BINARY NOTATION
NOTATION  OF16-BITS

32767 ottt

#
§

BO0DO0OGRO00001 1

|
3
2 00000e0000000010
1 DQ000R00000000T
¢ 0000000000000000

= IRERRRRREERRRRER
- T 1111110
—3 ?”ﬁﬂiﬁ“ﬁ:ﬂi“ﬁﬂm

i
£

~32768 1000000000000000
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The negative (NOT) of & binary number G00000000000¢001 is as follows:

NOT 6O0000000000000 1
(Negative)—»1111111111111110

Thiis, 1 is inverted to 0, and 0 to 1 for each bit, which is called “to take negative

(NOT)".
‘Then, the following will result when 1 and NOT 1 are added together:

00000000C0000001T (1)
+ 1111111111111119 (NOT 1)

Tttt (1)

Thus, all bits become 1. According to the above number list, the bits become —11in
decimal notation, thatis 1 + NOT 1 = —1.
The relationship between numerical value X and its negative (NOT X} is:

This results in an equation of NOT X = X 1
Le NOT X = (X + 1)
From the equation the following are found to result.

NOT @ = —1
NOT —1 =
NOT ~2 = 1

_M'cjpre than two relational expressions can be combined with these operators.
You should fake 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). In normal
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 1o a value other than 0 or 1, it works on each bit independently.
Forexample ifAis 17, and Bis 22, (A ORB)is 23:
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17inbinary notationis 10001
22 inbinary notationis 1011¢ |
170R22is 10111 (1if 1 in either number, otherwise 0)
10111 is 23 indecimal.

1 you are a proficient programmer, there are certain applications where this
type of operation can be very useful. Beginning programmers should stick to
clear, simple true or false relational expressions.

Parentheses and Operator Precedence

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

542=7 or 2% 3=86
7% 3 =21 6+ 5= 11

The exact rutes of “operator precedence” are given in Appendix D,

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

(5+2) %3 or 54 (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 siatement. In the RUN mode an
expression is computed and displayed immediately. For example:

input Display

(5> 3) AND (2 < 6) NN

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(6) is 6

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

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

Afunction 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 programs clearer,

See Chapter 9 for the functions available on the PC-1360.
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PROGRAMMING THE PO-1360

ling the PC-1360

in the previous chapter we examined some of the concepls and terms of the
BASIC programming language. In this chapter you will use these elements to
create programs on the PC-1380. Let us reiterate however, this is not a manual
on how to program in BASIC. What this chapter will do is familiarize youwith the
use of BASIC on your PC-1360.

Programs

A program consists of a set of instructions to the computer, 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:

19: INPUTA
20 PHINT A%k A
30: END

Line Numbers

‘Each line of a program must have a unigue line number——any integer between
1 and 85279, 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 f you are a beginning programmer, it is probably
less confusing for you to do soj. The computer always beging 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 wisé 10 allow iricrements In your line numbenng (10, 20,
30,... 10, 30, 50 etc). This enables you to insert additional lines if necessary.

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

It 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
to perform. A verb is always contained within a program, and as such is not
acted upon immediately.

Some statements require or allow an operand:

18: DATA "HELLO”

20: READBS
3¢: PRINTBS
40 END

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

tain verbs do not allow operands. (See Chapter 2 for BASIC verbs and their use
on the PC-1360.)

Note: VYerbs, commands and functions must be 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 immediate effects—as soon as you complete
entering the command (by pressing the £3 § key), the command will be
executed. Commands are not preceded by a line number:
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RUN
NEW
RADIAN

Some verbs can also be used 48 commands. (Seé Chapter 9 for BASIC
commands and their use on the PC-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 1o 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-1360 as a calculator you are probably
quite at home with the keyboard. From now on, when we show an entry, we will
not show every keystroke, Remember to use [Elall@l to access characters
above the keys and end every line by pressing the ENTER EG%

Now you are ready to program!
To enter program statements info the computer, the computer must first be

as in the following illustration

PROGRAM MODE |
! PR
s >
| |
3 o
Enter the NEW command.
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input Display
M=t ENTER | NEW

The NEW command clears the PC-1360 emmy (:n? all existing programs and
data. The prompt appears after you press (2318328 , indicating that the compu-
ter is awaiting input.

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”

P

Notice that when you push E2 EE=:] the PC-1360 displays your input, automat-
ically inserti ng a colon (1) between the fine number and the verb. Verify that the
‘statement is in the correct format,

Now change the mode to the RUN:

Input Display

i HELLO |

Since this is the only line of the program, the computer will stop executing atthis
point. Press §ai1§=:8 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 in the RUN mode? If so switch back to the PROgram mode,

You need to recall your program in order to edit it. Use the Up Arrow f§i o recall
your program. If your program was completely executed, the Jgll will recall the
last line of th@ program. If there was an error in the g}mgram or if you used the

EGL3 ) key to stop execution, the n will recall the line in which the

move up in your g:}mgfam {{eca it the previ ous Eme) and the [l to move dr‘; in
- your program (display the next line). If held down, the [l and the il will scroll
vertically, thatis, they will display each line moving up or down in your program.

You will rernember that to move the cursor within the program line displayed at
the top line of the display you use the @ (right arrow) and .8 (left arrow).
Using the [ 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

cursor can be moved only within the first displayed iine. To edit a lower
line, move the line o the top using the I key and then edit.

10 PRINT “HELLO%

|
!
g 16 PRINT “HELLO" }

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

input Display

GOODBYE"! i 10 PRINT “GOODBYE"!_

Don't forget to press {3

| 2t the end of the line. Change to the RUN mode.
Input Display

RUN ENEEGE

ERROR1IN10

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

friend the syntax error) but the line number in which the error occurs is also
indicated.
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Press the {8} to clear the error condition.

And return to the PRO mode. You must be in the PROgram mode 1o make
changes in a program. Using the BB (or B8 ). recall the line in which the error
occurred.

Input Display

| 18 PRINT “GOODBYE"{

H

The flashing cursor is positioned over the problem area. In Chapter 4 you
learned that when entering string constants in BASIC all characters must be
contained within quotation marks. Use the DELete key to eliminate the " I”

input Display

f 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 B8 position the cursor on top of the character
which will be the first character following the insertion.

Input Display

< | 10 PRINT GOODBYE?

Press the INSert key. A o will indicate the spot where the new data will be
entered:

Input

Type in the | The display looks like this

Input Display

1 | 10 PRINT GOODBYE!

Remember to press [EyJIR48 50 the correction will be entered into the pro-
gram.
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Note: 1. If you wish to DELete 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
lefimost column of the top lines of the display unit. However, if the g
ar n key is pressed when the prompt symbol is displayed, the contents
of successive key inpuls are displayed starting from the prompt position.

Example 3—Using Variables in Programming

It 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 sophisticated use ofthe PC-
1360's computing abilities.

Hemember, you assign simple numetic variables using any letter from A to Z:
A=b

To assign string variables you also use a letter, followed by a dollar sign. Do not

use the same letler 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 execution of a program,
taking on the values typed in or computed during the program. One way o
assign a variable is to use the INPUT verb. In the following program the value of
A% will change in response to the data typed in answering the inguiry "WORD?".
Enter this program:

10: INPUT “WORD?";A$

20: B=LEN (AS)

30: PRINT “WORD_IS_":B;"_LETTERS”

40:END T 7 imeans space

Sinice 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 to
signal the completion of a program. END tells the computer that the program is
completed. Htis always good programming practice to use an END statement,

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

Try listing this program:

Input Display

. 10:INPUT “WORD?"; AS

E 20:B= LEN (AS)

| 30:PRINT “WORD IS ";B;"
' LETTERS”

Lis T R

Use the K8 BE arrows to move through your program until you have
reviewed the enfire pmqyam To review a line which contains more characters
than can be seen at one time, move the cursor to the extreme ri ight of the display
and the additional characters will appear on the screen. After checking your
program, run it
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HELP | RUN
WORD? HELP_

o f
!

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 modify the program so it will
keep running without entering RUN after each answer,

Return to the PRO mode and use the up or down arrow (or LIST) fo reach line
4@. Press the up or down arrow key until the Line 40 comes {o the top of the
screen or type

Input Display

LIST40 | 40:END

You may type 4@ to Delete the entire line or use the [ to position the cursor
over the £ in End. Change line 40 so that it reads:

40: GOTO 10
Now RUN the modified program.
The GOTO statement causes the program to loop (keep repeating the same

Operat"an) Since you put no limit on the loop it will keep going forever (an
“infinite” loop). To stop this program hit the BREAK ([:1: 1,8
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When you have stopped a program using the fE5048 key, you can reatart 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 [ER14
key was pressed.

Example 4—More Complex Programming

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

100 F=1: WAIT 118
110: INPUT “LIMIT?”; L
120: FORN=1 TO L
130: F=F %N

140: PRINT N, F

150: 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 statemen% to approximately 2
seconds, instead of waiting for you to press §3) 18320

Alsoin line 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 to the 8@ character maximum including
G Multipie statement lines 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
on one line.

‘Also in this program we have used the FOR verb in line 120 and the NEXT verb
in line 150 to create a loop. In Example 3 vou created an “infinite” loop which
kept repeating the statements inside the loop until you pressed the Bz130€ key.
With this FOR/NEXT loop the PC-1360 adds 1 to N each time execution reaches
the NEXT verb. It then tests to seeif N is larger than the limit L. If N is less than
or equal o L, exscution returns to the top of the loop and the statements are
executedagain. If N is greater than L, execution continues with line 160 and the
program stops.,
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You may use any ntimeric variable in a FOR/NEXT loop. 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 allows you to have several programs in
memory at one time. To RUN this program instead of the one at line 10 enter:

RUN 100

In addition to executing different programs by giving their starting line number,
you can give programs a letter name and start them with the §eia3l 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
=508 Clear or CAkeys the programs will remain.

Programs are lost from memory only when you:

e Enter NEW before beginning programming.

e [nitialize the computer using the ALL RESET bution.

® 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 ilustrate
‘the exciting programming possibilities of your new computer. For more practice
in programming exercises, please see the Program Examples.



vertical dots (points). Simple pictures can be drawn on the screen using
these dots. The following 6 commands are available for drawing pictures,

GPRINT: Graphic PRINT. This command is used to produce
patterns 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 tolight uporreverse a
specified point (dot),

PRESET: Point RESET, This command clears the specified point
(dot).

LINE: This command is used o draw a line or a square
between 2 specified points.

POINT: This function is used to determine whether the speci-

flied dotis it or not.

The basics of picture drawing will be described here, For datails on the function
of each command, see the description for each command.

Basically, there are 2 ways o draw pictures.

The firstis 1o 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 values,

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 :
/i B
character
INEE TEe
Pattern i

fodnen
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Theé patierns in this table all 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 patlerns.

{Example)

i
GPRINT "C3”

4

T
o N
Lower pattermn a i

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

{(Example)

GPRINT “C32418"

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

Specifying a Location on the Screen

As described, patterns are specified using the GPRINT command. The location
where the pattern is to be displaved can be specified using the GCURSOR
command. The dispiay unit {graphic screen) of the PC-1360 is composed of
150 » 32 dots {points).

Each dot, like a point on an X-Y coordinate system, can be specified in the form
of {x, v}, where “x" is the horizontal direction and “y” js the vertical direction.
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@ 149

BE

"

i

| |

usg

31 gom- - - e e - Ll
Y

Note, however, that in normal X-Y coordinate systerns, the point is higher with
larger values of “y7, while in the PC-1360, the point is lower on the screen.

The coordinates of the dots on the screen range §—149 for “x" and -3

13 TR

for “y”.

Note;
The computer will actually accept "x™ and "y" values in the range — 32768
to +32767. Any specified value that lies within this range but cutside the
screen range will be ignored and will not affectthe screen. This applies to
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 1o be displayed was specified in the
GCURSOR command, the first 8-dot pattern is displayed on the 8 dots above
and including the dot at the specified location. The rest of the pattern is drawn in
sequence.

(Example)
5:CLS
10 AAS="80402010181412FF"
20: GCURSOR (70, 15)
30: GPRINT AAS
40 GCURSOR (80, 2@)
50: GPRINT AAS

Executing the program will display the foliowing pattern near the center of the
screen.

74



BEHOGRANMMNG THE PC-1360

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
PRESET command.

Each dot is specified in the same way as in the GCURSOR command.
(Example)
PSET(75,15) Lightsupthedotat (75, 15)
PSET(75,15), X Lightsupthedotat (75, 15) if cleared, and clears it
itit. (Specitying “ X" reverses the dot. )
PRESET (75, 15) Clears the dotat (75, 15) |
(Example)

100 WAIT @ : 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 J @
160: PSET (X, Y) e "3
170: NEXT A

180 WAIT : GPRINT —
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*1 Defermines the coordinates of the perimetér of a circle with radius 12, The
certeris at (0, @).

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

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

"4 Continues to display the drawn circle.

Executing this program draws a circle with radius 12 and cenler at (8@, 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 perimeter are determined and the
corresponding dot s it

‘Drawing Lines and Squares
Although lines and squares can also be drawn using the PSET command, they
can be sasily drawn simply by specifying 2 dots in the LINE command.

(Example)

LINE (@, 0)—(149, 31)
Draws a line from (@, @) fo (149, 31},

LINE (30, 0)—(80, 31),B
Draws a square with its diagonal from (30, @) to (80, 31). IfBis changed
to BF, the inside of the square will be filled.

LINE (30, 0)—(80, 31), X, BF
A filled box is drawn. However, if a dot within the square is already lit, it
is cleared.
(Specifying “X” reverses the dots )

{Example)

200 “A” - WAIT 0

210: LINE (60, 0)—(100, 31)
X, BF

220: GOTO 210

Executing this program draws a square with its diagonal from (60, 0) to (100, 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 [R5
and m 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 {8 B2}

2. Characters or numerals keyed in when the program is stopped by the
graphic command may not be displayed. First clear the display (sc-
reen) using the Jel84 key and then key in.
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6 Shortcuts

The PC-1360 includes several features which make programming more
convenient by reducing the number of keysirokes reguired to enter repetitive
material.

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

This chapter disusaa two additional features which can eliminate unneces-
sary typing——the §u a8 key and the Reserve mode.

The DEF Key and Labelled Programs

Often you will want 1o store several different programs in the PC-1360 memory
-at one time. (Remember that each must have unique line numbers}. Normally,
to start a program with a RUN or GOTO command, you need to remember the
beginning line number of each program {(see Chapter 9). But, there is an easier
way! You can label each program with a letier and execute the program using
only two keystrokes using Fei= 8 -

Put a label on the first line of each program that you want to reference. The label
consists of a single character in quotes, followed by a colom:

1@ "A” PRINT “FIRST”

20: END

8¢ “B" PRINT “SECOND”

90: END
Any one of the following characters canbe used: A, S, D, F,. G, H, J. K, 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.

Toe execute ih program, instead of typing RUN 80 or GOTO 18, you need only
press the IDEF key and then the letter used as a label. In the above example,
pressing g8l and then ‘B’ would cause ‘SECOND' o appear on the display.

aﬁasﬁed in ihe; same way as when GOTOIs ugm See Chapter 9 for details.
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RESERVE Mode

Another timesaving feature of the PC-1360 is the RESERVE mode.

Within the memory of the PC-1360, 144 characters are designated for “Reserve

Memaory”. You can use this memory to store frequently used expressions, which
are then recalled by a simple two kaystroke operation.

Try this example of storing and recalling a reserved string.
Change the PC-1360 into RESERVE mode by pressing the Bl and

DA keys. Notice that the mode indicator “RUN” and “PRO” disappear and
the message "RESERVE MODE” is displaved when the reserve mode is set,

Type NEW followed by the §aniia:l key. This will clear out any previously
stored characters in the same way NEW clears out stored programs in the
PROgram mode.

Type ELLAR followed by ‘A’

Aspace appears after the colon signaliing you that ‘PRINT' is now stored in the
reserve memaory under the letter A

Switch the PC-1360 to PROgram mode. Type NEW foliowed by &

clear the program memory. Type 10’ as a line number and then ps‘SS L OF
and the ‘A’ key:

¥
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10 PRINT

| 10: PRINT |

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
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 (3001551 to terminate the definition, Each
BASIC command, verb, or function occuples two bytes of the 144 byles of
reserve memory available,

To edit a stored character sequence, swilch to the reserve mode and press
ERII@E 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.

V’\fheﬁ last character in a stored sequence is a "@' character, itisinterpreted
as §3 a8 when the sequence is recalled. For example, if you store the string

character, you must press §EyHE=:1 after the Kallal and ‘G’ to begin
execution.

To delete reserve programs:

1. As you know, typing NEW foliowed by B2 k1358 clears all reserve memories.
Please nole that the above key operation must be done in the RESERVE
mode.

2. Todelete areserve memory, usethe Elge orfi13 8 key as described below:
Example: Clear A% A which is reserved in the key [&).
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input Display Remarks
S . R e e
SA%RA
>
S:AKA

S Delete A% A

Template

A template is provided with the PC-1360. You can use the template io help you
remember frequently used ReSerVe sequences or [Bag key assignments.
After you have labelled the programs or created the sequences, mark the
templale so you know what is associated with each key. You can then execute
programs or recall sequences using the two-keystroke operation.

For example, if you have one group of programs which you offen use at the
same time, label the programs with letlers and mark the template so that you
can easily begin execution of any of the programs with two keyslrokes. You
might also store frequently used BASIC commands and verbs in the Reserve
Memory and maric a template 10 speed up entering BASIC programs:

Example:
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7 Optional Peripherals

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

MODEL DESCRIPTION CONNECTOR
CE-126P Printer/Cassette interface  printer interface
CE-140P 7 colordot printer serial /O interface
CE-B15P/A16P 4 colorplotter/printers serial VO interface
CE-124 Cassette interface printerinterface
CE-152 Cassette recorder via CE-126P or CE-124
CE-130T Level converter 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-126F Printer/Cassette interface allows you to add a printer
and to connect a cassetle recorder to your SHARP PC-1360 Computer.
The CE-126P features:
& 24 character wide thermal printer.
Convenient paper feed and tear bar.
Simultaneocus printing of calculations as desired.
Easy control of display or printer output in BASIC,
Built-in cassette interface with remote function.
Manuat and program control of recorder for sloring programs, data.
Dry battery operation for portability.

% & % & 8 ®

For connecting the PC-1360 to 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
targer than the CE-126P and has a recess into which the computer fits to make
anintegral 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 fo
recharge the unit, Features include atext mode for printing characters, numbers
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and symbols of varying sizes, and a graph mode for drawing figures. Print head
location and direction can be controlied and continuous or a variely of dotted
lines drawn. The printer also uses a printing window to ignore printing off the
page without generating errors.

The PC-1360 features a number of special graphics commands designed to be
used with the CE-140P (see the chapter on computer statements.)

Though the CE-140P connects to the serial VO interface, the PC-1380 recog-
nizes it as 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 to producing high quality graphs and
diagrams. These plotter/printers are stand alone units that connect to the com-
puter's serial VO interface via a cable.

Many of the features of the CE-140F dot printer are included such as a text
mode for characters, numbers and symbols of varying size and a graph mode
for plotting and drawing. A plotting window ignores plotting off the page without
generating errors. Both absolute and relative pen movements  are
possible. The CE-516P is an improved version of the CE-515P offering extended
character and symboi sets, 683 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
fo be used with the CE-515/516F (see the chapter on computer statements. )

CE-130T Level Converter

The CE-130T is a smail adaptor used to adjust input and output levels of the
serial /O 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-232C
compatible peripherals and computers on the market. For example, a computer
to computer link can be used for directtransfer of programs. The unitincludes a
Ni-Cd battery that is recharged using AC adaptor EA-T1E.
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CE-124 Cassette Interface

This unit is required when interfacing the computer to a casseite recorder to
save and load programs on tape. (unless the built-in cassette interface is used
on the CE-126P printer ) I 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 model though others may
be used if they meet the following specification:

item | Requirements
1. Recorder Ty;é ................ A%y&%andard cassetle or micro-cassette
recaorder ;
2. input Jack “MIC” mini input jack (never the "AUX” jack) |
WE:‘»” Input Impedance Low input jack impedance (200-1000ohms;)
4. Minimum input Level Eie&f:xw_é;i;;_wﬁadiﬁ
5. Output Jack EXTernal, MONITOR, or EARphone mini

output jack, or equivalent

6. Quiput Impedance Below 10 ohms

3

7. Ouiput Level Above 1V (maxisfﬁum practical C)a;tpmi above
100mW) |
.8 éé%%aﬂ%@n - Wi%hm 15% (range: 2kHz to 4kkHz)
Mg?_ lllllll {g@w and Fktztter’“ | 0.3% maximum (WRMS)
;n-‘% 0. Other Stable ggeed recorder mstc;m

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

If you are using the PC-1360 for manual caleulation, you may use the CE-126P
to simultaneocusly print vour calculations.

This is easity accomplished by pressing the I3l key and then the [EXII:]
key (P «» NP) while in the RUN mode.
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After this, when you press the [E] | at the end of a calculation, the contents
of the display will be printed on one line and the results will be printed on the
next. For example:

Input Paper

Rl ENTER

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

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 is
normal state. This structure may also be included in a program in an IF siate-
‘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 1o
print one program fine. The second and succeeding line will be indented four or
six characters so that the line number will clearly identify each separate program
line. (Line number, 1 to 899: four; over 999 six)

CAUTION:

* [n case an error (ERROR code 8) occurs due to a paper misfeed, tear off
the papertape, and pull the remaining part of the paper tape completely
out of the printer. Then press the [8B3 key to clear the error condition.

¢ When the printer is exposed to strong external electrical noise, it may

print numbers at random. If this happens, press the L5318 key to stop

the printing. Turn the CE-126P power off and on, and then press the
£& 8] key. Pressing the [8B] key will return the printer fo its normal
condition.
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When the printer causes a paper misfeed or is exposed o strong exter-
nal electrical noise while printing, it may not operate normally. if this
occurs, depress the | l L€ kev to stop printing. (Release the pap@r
misfeed.) Turn the CE-126P power off and on, and then press the [ %3
key.
When the CE-126P is not in use, turn off the printer switch to save the
battery life.

Using the Cassette Interface

Recording (saving) onto magnetic tape

See Tape Notes.

1.

2.

Turn off the REMOTE switch on the CE-126P.

Enter a program or data into the Computer.

Load the tape in the recorder. Advance the tape 1o the position where you
want the program 10 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 1o the REM jack,

Turn on the REMOTE switch.

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

Enter recdin §tmcti0n$ (CSAVE stalement, PRINT # statement), and
press the R 58 key for execution,

First set the unit to "RUN" or “PRO” mode. Next push the following keys:

cls]alvIe]suiFr]- IS ShiFT] -] enteR]

{To write the contents of data memmrymnm tam use the following method:

[PIRTIINIT]SHIFT]
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Whenyou pressthe E ﬁ;:-f; k@ytag@ mei;on wil beg ing about an
8-second non-signal blank. {(Beep tone is recorded.) Alter maz, the file name
and its contents are recorded.

When the recording is compiete, the PROMPT symbol (>) will be displayed
and the tape recorder will automatically stop, Now you have your program
ontape {it stillis 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 6 before executing the
program.

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

Verifying a Saved Program

After foading or transferring a program to or from tape, 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).

R

. Turn off the REMOTE switch.

FPosition the tape to a point just before the file that you want to check.

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

Turnon the REMQOTE switch.
Press the PLAY butfton.

Input a CLOAD? statement and start execution with §23 18428 key. Do this
as follows: Set unit to "RUN" or “PRO” mode. Enter the following key
sequence—
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“The file 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 line typed in on the screen. This indicates that

the actual checking has started.

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

be displayed.

If 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.

To load, transfer, or read out programs and data from magnetic tape into the
PC-1360, use the following procedure,

1.

2.

Turn off the REMOTE switch,

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

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
to control tape advancement manually.)

Turn onthe REMOTE switch.

Push the PLAY bution on the tape recorder (playback mode).

Set the YOLUME controtto middle or maximum.
Set Tone to maximum treble.
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6. Input transfer instriictions (CLOAD statement, INPUT # statement), and

1.

XM CILIOJAID]|SHIFT]" A R
The specified file name will be automatically searched for and its contents
will be transferred into the PC-1380.

press §331=:8 key for execution.

Putthe unit into "RUN" or “PRO" mode. Then push the following keys:

ICJLIOJA]DISHIFT " HERENE

SHIFT | # NEUEIEY ENTER

FT]"|E

Once the specified file is found on tape, loading begins. This is indicated by
an asterisk “%” thaﬁ: is automatically appended 1o 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.

Hanerror code 8 is generated, try running the load again from the beginning.

i it oceurs again repeat the process after adjusting the volume up ordown a
little. If no error code s dispiayed but the tape does not stop, something is
wrong. Press the §131,8 key to stop the tape and try again

Tape Notes

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
toading 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 middie and maximum. An incorrect setting is also

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

5. Keep all leads and connections clean and correctly attached.

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

7. The tone control should always be setio maximum.

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

Using Color Printers

Connection of the optional CE-140F Color Dot Printer or CE-515P/CE-516F
‘Color Plotter/Printer to the COMPUTER allows you to have hard-copy outpuls
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 l/0
interface of the computer. However, the CE-515P requires cable (CE-516L) for
connection to the serial VO 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 results,

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 {0 exe-
cute the OPEN command before executing any printer command to the plotter/
printer.

81



OPTIONAL PERIPHERALS

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 function is very
convenient when you wish to draw only a part of a figure, but it is easier for you
to prepare a program for drawing the entire figure, or when you draw & large
diagram 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 cor-
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 Y for vertical direction, “+7 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 I/0 interface. This interface function
can be used to connect the optional CE-140P or CE-515P color printer to the
COMPUTER for graphic printing in multiple colors and to allow data fransfer
between the COMPUTER and the host computer,

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

Basics on Use of the Serial I/O Interface

The circuit of the serial VO interface is usually closed. if closed, data from the
serial /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 /0 with the host computer connected to
the COMPUTER must be satisfied. In other words, the conditions for VO signais
rmust 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 will
result in data errors. The OPEN command can be used to set or modify the VO
conditions.
After the conditions for both sending and receiving sides are satisfied and the
circuit opened, the following commands are used to perform data or program
VO,

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

Atthe end of the data {(or program) transfer, the circuit of the serial /O interface
1is closed. Although the CLOSE command is used o 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 VO interface, the circuit must be
opened, the /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 serlal /O interface.

Therefore, if the connected equipment is not ready to communicale
{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 lerminate its command execution.

Ifthisis the case, press the [E1504 key and stop the command execution.

Serial I/O Function during CE-140P Use

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

A serial I/0O interface is provided on the side of the CE-140P printer o enable
connection of the computer and printer o another personal computer.

® The CE-140P switch should normally be set o 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"’
' slo (Setherefor | OPEN YO performed Same agleft
normal use.) fom CE-140P /O
' interface
CLOSED | Qutput printed on | Output printed on
CE-140F CE-126P™
PRINTER OPEN*® Qutputprinted on | Same as left
CE-140P
1 CLOSED | Outputprintedon | Outputprinted on
:; CE-140P | CE-126P" |

*1

in this case, the CE-126P printer is connected 1o the connector on the left
side of the COMPUTER together with the CE-140P printer.

*2 When using the CE-140P in this setting, specify serial VO conditions with the
QPEN command as described below {Initialized: refer to the OPEN command.)
OPEN"1200, N, 8,1, A, C, &1A”

If the I/Q condition setting is not correct, the CE-140P printer will not operate
properiy.

** Commands related to 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 illuminating,
an attempt to produce any oufputs on the CE-140P by commands
tfrom the computer will result in an error (Error code 8).

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

When using the serial /0 commands

When several programs are stored within the PC-1360 with the MERGE
command, a program cannct be sent through the serial /O 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 to serial /O
terminal pins may damage internal paris.

2. The PC-1360 serial interface cannot detect if the other computer is
ready o receive data or is busy. The PC-1360 will continue execution of
/O commands and cannot be interrupted by a request from the receiving
sice. If the other computer stops receiving data, use the [53L8 key on the
PC-1360 to stop transmission.






USING THE BAM CARDS

RAM Cards

8 Using the

The PG-1360 has two slots accessed from underneath the computer that can
hold a variety of RAM cards. Programs and data are held in the cards according
fo the memory structure selected by using the SET MEM command. The
PC-1360 does not have any internal BAM of its own and 50 it cannot be oper-
ated as a computer unless there is at least a RAM card in slot 1. RAM cards
feature build in batteries that protect the memary on removal 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 KByles of RAM.

BAM cardname  Capacily

CE-210M 2KB

CE-211M 4KB

CE-212M B 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 undereath of the
machine has three positions. The middie position locks both siot covers, Moving
the lock in opposite directions will open one of the two slots,

1. First check that the RAM card contains its internal battery.
2. Turn off the PC-1360

3. Open one of the slots by moving the lock and remove the cover. Be careful
not to touch any of the pin terminals of the RAM card.
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4. insert the terminal end of the RAM card according to the arrow. Be careful
not to insert the card backwards.

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

Card being pressed down

6. Replace andlock the slot cover. Note that the 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. Tum the PC-1360 off.

2. Remove the slof cover of the PC-1360 as described in the mounting instruc-
tions. Pull the card mounting/remaval 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
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Take out another RAM card from its case, and keep the replaced RAM card
in the HAM card case.

3. Attach the slot cover to the PC-1360 and slide the lock to the "LOCK”
position,

Using the RAM Card

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

The program written the RAM card is retained (by the battery inserted into the
HAM card) even if the RAM card Is removed from the PC-1360. Therefore, the
same program can be used by mounting the RAM card again into the PC-1380.

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
itisin. Usually, the program is in the card in slot 1 and variables are held in the
card in slot 2. See the SET MEM command for options on using the slots. if you
confuse the cards and reinsert them in the wrong slots, the initialization mes-
sage appears. To proceed with initialization, press the §§

‘Possible slot usage combinations are shown below:

1. Slot 1 =MEMS"C" card
Slot 2=anything

2. Slot 1=MEMS$“B” program side
Siot 2=MEM$“B” data side

3. Slot 1 =MEM$E“D” program side
Slot 2=MEMS"D"” dala side
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With a MEMS“D” card, the accompanying card in the other slot need not be
formatted first.

Initialization messages appear when the following combinalions are used:

1. Slot1=MEMS$“D” program side card

| MEMS = “D”
' RAMCARD 52 CLEAROK. ?

2. Slot1=new card
Slot 2=MEMS$"“D" data side card

% Mﬁm$ - I.SQH é
| RAMCARDS1CLEAROK. 7 |
| |

When using the cards together like this and pressing any key except the R key,
the initiahization message appears:

i MEM$ p— “CM {
| RAMCARD S1CLEAROK. ?
'i

!
i
o

Precautions When Using the BAM Card

The stored program and data are cleared when the battery in the RAM card is
replaced {or removed). Therefore, if a valuabie program is stored in the RAM
card, it is recommended that the program be recorded beforehand ontape.

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

buttonis carelessly pressed. Referto chapter 2 forinitializing the PC-1360 while
protecting RAM card contents.
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RAM cards that do not contain password protected programs can be copied.
The card fo be copied from is placed in slot 1 and the card to be copied tois
placed in slot 2. Both cards must have the same memory size.
1. Switch off power,
2. Insert the card to be copled from in slot 1.

3. Insertthe card to be copied to in slot 2.

4. While pressing the {8 key, turn on power. The following screen appears:

%
| é

Pressing the

b4 key generates another prompt:

RE— SSU———

| S1:30URCE,S2:DESTOK. ? |
| |

| é

Pressing any other key except the Bl key generates the following screen and
power should be {urned off:

Prssing the §# key start the copying:

5 COPYING... |
|
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On completion, a message is displayed:

!
!
| !

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, i the system work area ({(about
1.5 KB on the RAM card) could not be obtained, the following message appears:

 MEMS = “C” |
; RAMCARD S1CLEAROK. ? |

|
! |

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

H
i

WARNING:
SOME LINE EXCEEDED 79 B j
HIT ANY KEY. |

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

e
o
=
=
O
5 |
m

Note that all variables etc., are cleared inthis process.

102



HASIC REFERENCE

9 BASIC Reference

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

Commands

Commands are used outside a program to change the working environment,
perform uliliies, or to control the program. They are typed in without a line
number and execute on pressing the 3 IE3:T 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 than one verb is on a single program fine.)

Functions

A tunctionis a special operator used in a BASIC program to change one variable
into another. It appears somewhere on the right of the BASIC stalementequals
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 retum a numeric value. 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 argument part is & number or single variable, the argument need not be
enclosed in parentheses.
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String functions aré used to manipulate text strings. Some take a string
argument and refurn a numeric value. Some take a string augument and return
a string. Some take a numeric value and return a string. Some take a string
argument and one or two 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 betyped in upper case. There are five special groups of statements:

Screen Graphics Related

These control 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-815P/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. All
parameter values specified for plotter/printer graphics related commands
(except the ratio given with CIRCLE) are truncated to whole numbers on
execution.

Cassette Tape Related

These control the reading and writing of data to a cassette tape.

Serial /O Related

These concern data input and output via the serial VO interface.



| . BASIC FEFERENCE
Machine Language Related

These are used to call up and execute machine langiage programs, and 1o
access and read to individual bytes of memory.

These abbreviations are used to classily the type of each statement in the
descriptions that follow.

C=command

V=verb

F=function

P==pririter

‘Gs=screen graphic related
Gp=plotter/printer graphic related
T=cassetle tape related
S=serial YO related

M=machine language related

The following conventions have been adopted in compiling this dictionary.

[l The parameter in square brackets is optional. The brackels them-
selves are not part of the command entry.

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

{1 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 cerfain commands. They should be
entered as part of the command.
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ABS

C,V,F

FORMAT: 1. ABS(X)

Abbreviation: AB.
See Also:

PURPOSE:
Returns the absolute value of the number X.

REMARKS:
The number X may be any numeric expression,

EXAMPLE:
8 WAITT70
16 PRINT © NUMBER
20 FOR l=~2 TQ 2
30: PRINT 1, ABS ()
4@ NEXT |
5 END
FHUN
NUMBER
—2.
-1,
o,
1.
2.
S

ABSOLUTE"

ABSOLUTE

= S
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FORMAT: 1. ACS({X)

C,V,F

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

PURPQOSE:
Returns the are cosine of X,

REMARKS:

This function 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 fo

1 EXET

EXAMPLE:

10 DEGREE

20: PRINT “ARCCOSOF 0.518 "ACS (0.5)
30: PRINT "ARC COSOF @IS "ACS (@)
40 END

RUN
ARC COSOF 0518 60
ARC COSOF 0 1S 90.

w5,

=
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AEEAD ;

FORMAT: 1. AREAD variable name

Abbreviation: AR. o
See Also: INPUT verb and discussion of the use of the ge 5 8 key in Chapter 6

PURPOSE:
The AQEAD verb s used to read in a single value to a program which is started

REMARKS:
When aprogram is labelled with a letter, so thatit can be started using the {8

DEF
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 following 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.

To use the AREAD verb type the desired value in the RUN mode, press the
LG key, followed by the letter which identifies the program. If a string variable
Is being used, it is not necessary {0 enclose the entered string in quotes.

‘When the display indicates PROMPT {“ > "} at the start of program executio
the designated variable is cleared.

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

10: “A": PRINT "ABC”, “DEFG”
20: “S": AREAD A$: PRINT A$
RUN mode

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

Whe:n the display indicales 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 extreme right) are stored.

EXAMPLE:

10: “X”: AREAD N
20: PRINTN A 2
30: END

e

£

Entering "7 §3Eg X" will produce a display of “49".

i
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ARUN v

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

Abbreviation: ARLU.
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 statement (i.e., with the lowestline
number in the programy) at power on, the program will execute as if a RUN com-
mand had been entered from the keyboard.

This command s similar to AUTOGOTO except that all variables and arrays are
cleared before program execution.

After an AUTO POWER OFF statement has been executed to turn the PC-1360
oft, when power is turned on again, the AUTO RUN function is initially inopera-
tive.

EXAMPLE:
5. ARUN
1@ CLS WAIT 50
20 PRINT “WELCOME TO THE WORLD OF”
3@: PRINT “THE COMPUTER”
40: PRINT “YOUHAVE " MEM 7 BYTESFREE”
B3 END

The program runs automatically on POWER ON.
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ASC CV,F

FORMAT: 1. ASC (string variable)
2. ASC ("string™)

Abbreviation: A
See Also: CHRS$

PURPOSE:
Returns the ASCIH code vaiue 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 guotes, " XXXX". Only the value of the first
character in the string s returned regardless of the length. For character code
tables, refer to Appendix B.

EXAMPLE:

10 INPUT “ENTER A CHARACTER ™A%
20 N= ASC (A$)

30 PRINT "THE ASCHCODEIS ™N
40 GOTO 16

(18] The user hits a key to enter any charagter.

{20] ASC finds the code number for this character,

[30] Prinds out the answer. N

[40] Repeats until the user halts the prograny by hitting the §55319 key.

111



BASIC REFERENCE

C,V,F

FORMAT: 1. ASN({X)

Abbreviation:
See Also: ACS ATN, SIN

PURPOSE:
Returns the arc sine of X.

REMARKS:
This function returns the inverse sine of the expression Xin degrees, radians, or
as a gradient value depending on which mode the computer is set [o with the

DEGREE, RADIAN, or GRAD command., The vaiue of X is limited to:
it EXET.

EXAMPLE:

5 WAIT 60

1¢. CLS

20: DEGREE

3¢ PRINT "ARC SIN™, "ANGLE”
40 FOR H=0 TO10

5@ X=H/0

6@ DX= ASN X

70: 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:
- Returns the arc tangent of X.

REMARKS:
This functionreturns the inverse tangent 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.

EXAMPLE:

10: CLS

28 RADIAN

25 PRINT "TANGENT", "ANGLE”
3 FOR T=0 TO 20

40: RT= ATN (T

5@. PRINT T,RT

60 NEXT T
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OG0T o y

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.

REMARKS:

When AUTOGOTO is included as the first program statement (i.e., with the low-
ast 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.

EXAMPLE:
10 AUTOGOTO 60

The program starts executing from line 88 on POWER O,
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BASIC o o X

FORMAT: 1. BASIC

Abbreviation: BA.
See Aiso: TEXT

PURPOSE :
Clears the text mode,

{valid only in program mocie)

REMARKS:
Executing this command clears the text mode and returns the mode to BASIC,

3¥

As the mode returns to BASIC | the prompt symbol changes from “<" o “>".

Changing from the text mode 1o the BASIC mode usually changes the text in the
PC-1360 to a program (internal code).

Note that abbreviations such as “P.” and “1.” are not converted to their respective
commands. In such cases, move the cursor to the right line and press the
E=1 ;] key to 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 executable,

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

I a password has been set, executing the BASIC command results in an error
(ERROR 1),
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FORMAT: 1. BEEP number
2. BEEP number {, tone [, duration}]

Abbreviation: B.
See Also:

PURPOQOSE:

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

REMARKS:
number specifies the number of imes the heep will sound. The value musthe a
positive number or expression up to 9.999959999E99,

The tone option specifies the rising tone (frequency) of the beep in the range
25510 0.255 corresponds to a frequency of approximately 230 Mz, and @ corres-
ponds to a frequency of approximately 2.8 kMz,

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

Specitying just the number uses the command the same way as for the PC-1350
computer, thought because of hardware differences | he czund may differ
slightly. BEEP execution can be halted by pressing the §:1;04 key.
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The chart below gives details on combinations of parameters used.

.Nme]Ne‘iF'rajgs:imy‘Frgé“;fiﬁylgvmﬁ;?}mg Tone INote NO°.Fs‘(:gf:;cyj?r:;iii!cy Yﬁa?’ff?w fone
ldo |l 3 | 2616 | 2618 | 008 |222|do |27 | 10465 | 10407 | -856 | 39
do#| 4 | 2772 | 2777 | 018 208 |do# |28 | 11087 | 11130 | 039 | 35
re | 5| 2937 | 2043 | 020 |1950re | 29| 11747 | 11743 | -003 | 32
ire# | 6 - 3111 | 3114 | 010 183|re# | 30 | 12445 | 12427 | -014 | 29
mi | 7 3206 | 3200 |-018 |172{mi [31] 13185 | 13196 | 008 | 26
fa || 8 | 349.2 | 3488 | -011 |161)fa | 32| 13969 | 14066 | .69 | 23
fa# | 9 | 3700 | 3710 | 027 150 {ta® | 33 | 14800 | 14712 | -060 | 21
iso | 10| 3920 | 3914 | -020 |141{so |34 15680 | 15802 | 077 | 18
jsof| 11| 4153 | 4142 | -027 132 |so#| 35| 16612 | 16623 | 0.07 | 16
@ 12| 4400 | 4399 | -002 123{la |36 | 17608 | 17534 |-038 | 14
la# | 13| 4662 | 4655 | -015 [115[la# | 37 | 1864.7 | 18561 | —@52 |12
t 14| 4839 | a%az | 006 |107) 4 | 38| 19765 | 19692 | ~0.32 | 10 |
do |15 5233 | 5224 | -0.17 | 100 do |39 | 20930 | 20984 | 026 | B

do#i 16 | 5844 5541 ~8.05 L

Lmre 17| 5873 ! 5898 244 | 86

red | 18 6223 | 8244 $.34 &

mi |19] 6593 | 6564 |-g44 |75

fa |20 6985 | 8994 | 013 | 69

fad | 21 740.0 | 7399 | -001 | 64

so (22| 7840 | 7853 e17 [sa ) | |

lso# | 23| 8306 | B258 | 058 | 55

la | 24| 880.0 | 8828 | 032 | 50

Va# |25 | oaca | 9343 | 021 |48

6 jes| 9878 | 9922 | 044 | 42

MIN,  230.6 Hz (255) To (904 4n) % 3.9 (us)
MAX. 2844.4 Hz (o) R
ST T {804+4n) %39 (

MiHz)
EXAMPLE:

1@ FOR =1 TO 3

20: FOR J=5 TO25 8TEPS

3@, BEEP 1J150

40 NEXT J

50 NEXT |

860 END

[10] This outer loop is used to change the number of beeps from 1 to 3.
[28] The inner loop counter is used to change the tone.
1301 The BEEP slatementis sxecuted 15 times.
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cALL "

FORMAT: 1. CALL memory address

Abbreviation: CA.
See Also: PEEK, POKE

PURPOSE:
Calls up and executes a machine language subroutine.

REMARKS:

Calis up a machine language subroutine starting at the specified memory
address and begins execution. The address is a value In the range of 8-65635
(&0-&FFFF in hexadecimal.) Normally only bank @ can be accessed regardiess
of which RAM card is being used.
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CHAEN . o _ .

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 casselte
tape.

REMARKS:

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

The first form of CHAIN foads 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 name is
indicated by "filename”, loads the program, and begins execution with the low-
estline number.

The fourth form of CHAIN will search the tape for the program whose name is

indicated by filename, load the program. and begin execution with the line
number indicated by the expression,
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For example, let's assume you have three program sections named PRO-1,
PRO-2, PRO-3. Each of these sections ends with a CHAIN statement.

“PRO-17
Magnetic tape
(323 2
20 3 {“ ¥ indicates the position of the tape
[ § recorder head.)
Execution
5
2 .
400 CHAIN ] Fite name | File name
_ ) |'PRO-2" | |“PRO-3"
408: CHAIN "PRO-2", 410 iy
“PRO-2" //
— f
413 < e
: S
3
¢ .
¢ Execution
¢
¢ ¥
l ; — 7
700: CHAIN g File name | | File name g
] ) |'PRO2 | "PROG" )
700: CHAIN “PR(O-3", 710 ' w—-w—mfwww
“PRO-3" /
AL 2 . /
: s
SN o
g Execution ( File name| | File name [
¢ ] “PRO.Z" “PRO-3" )
¢ b d T
s ¥
1 990 END

E}'uirmg execution, when the computer encounters the CHAIN staternent, the
next section is called into memory and executed. In this manner, alt of the sec-
tions are eventually run.
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Note:
‘When a program containifig a CHAIN command is loaded from the tape by the
MERGE command, check to be sure that the CHAIN command is correct.

EXAMPLE:
10: CHAIN
20: CHAIN “PRO-2", 48¢

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

[20] Searches the tape for a program named PHQ-2, loads it, and begns execution with ling
number 480.
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CHRS o -

FORMAT: 1. CHRS% numeric expression

Abbreviation: CH.
See Also: ASC

PURPOSE:

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

REMARKS:
The chart of character codes and their relationship o characters is given in
Appendix B. CHRE 65 is A",

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

EXAMPLE:
' CHR$71+CHR$13+CHR$75+CHR$76

‘Characters K and L for codes 75 and 76 are not displayed.
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— i e

FORMAT: 1. CIRCLE (expression 1, expression 2}, expression 3
[expression 4] expression 5][ expression 6]
Lexpression 7], expression 8], expression 9]

Abbreviation: Cl.
See Also: PAINT COLOR

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

REMARKS:
This verb is effective only in the Graphics mode and is used to draw a circle, arc,
sector, or ellipse in solid line.

Expressions 1 and 2 are used 10 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 —899 10 989,

Expression 3 is used to specify the radius of a circle. The value of expression 3
must be within the range of 1 10 499 (1 = expression 3=489).

Expression 4 is used to specify the color of fine. The value of expression 4 may
be specified within the range of @ to 7 in the extended Color mode and 610 3 in
other than the extended Color mode. (See the COLOR verb for the colors
specified by the respeciive values.) If expression 4 is omitted, the previous
value (i.e., the color previously specified) is assumed.

Expressions 5 and 6 are used to specify the starting angle and ending angle,
respectively, of an arc or sector. The respective values of expressions 5 and 6
must be within the range of —2047 to 2047 If the value is 0, the right side of the
centrali coordinates is specified. If a negative value is given, the coun-
terclockwise direction is specified. If a positive value is given, the clockwise
direction is specified. The default value of expression 5 is ¢ degrees, andihat of
expression §is 360 degrees.
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Expression 7 is used to specify the following ratio.

Ratio =1 %’raﬁiéus in Y-axis direction}

T re(radius in X-axis direction)

If the value of expression 7 is 1, a circle is drawn. if the given value is other'than
1, an ellipse is drawn. The default value of expression 7is 1.

Expression 8 is used o 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 vaiue of expression 8 must be within the range of 1 to
2047. The default value of expression 8is 1.

Expression 9 is used {o specify an arc or a sector. if the value of expression 91is
@, an arc is drawn. If the value given is 1, a sector is drawn. The default value of

axpression 9is 0.

0= are

RN

e’

Note:
The respective values of exprssions 5, 6, and 8 are specified in units of degrees
irrespective of the specified angular mode.

EXAMPLE:

5 OPEN

10 GRAPH

20: CIRCLE (24¢, —100), 100, 6,0, 360, 1/2, 10,0
30: LTEXT

A48: LPRINT

50: END

e,
....
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5] This vert is fequired for CE-515P/CE-516P.
12¢] Ratio =05 _ _
[30] These two verbs refurn the printer to the Text mode arid move the print head back fo ifs leftmost
postion.

& OPEN

10: GRAPH

20 CIRCLE (240, —10@), 100, 2, 90, 450, 1, 120, 0
30, CIRCLE (240, —100), 10, 3, -9, 270, 1,128, 0

40: LTEXT
5@ LPRINT
60 END
.]n’\
.;! \1‘
!"fl’ *
by f ¥
&}é:f \}{
{[ - R
g,? Y ‘ 3‘}‘-
fj) ‘ o _:A
.\\ -.\ ff_f
-“.‘j

[20] Piteh angle = 420
T30} Pitch angle = 120

The figure is actually printed in color.
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o ean o .

FORMAT: 1. CLEAR
2. CLEAR variable 1, variable 2, variable n

Abbreviation: CL,
See Also: DIM.ERASE

PURPOSE:
CLEAR is used to erase variables which have been used in the program and to
reset all preallocated varlables to zero or null,

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 available space is limited. CLEAR may also be used at the
beginning of a program when several programs are resident in memory and you
want to clear out the space used by execution of prior programs.

CLEAR does not free up the space used by the variables A—2Z, A$—Z28$, 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 DIMC(5)
o6 CLEAR

{261 Freesup the space assigned to ) and resets A o zero.
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CLOAD e -

FORMAT: 1. CLOAD
2. CLOAD “filename”

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

PURPOSE:
The CLOAD command is used 1o load a program saved on cassetle 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 memory is loaded.
Care shouid be taken not to load programs inio reserve memory or reserve
characters into program memory,

The computer does not distinguish between a program and a reserve program.
If a program or reserve program is loaded into the wrong memaory in the compu-
ter, the system may hang. If this happens, press the ALL RESET bultonon the
back of the computer o clear the condition.

Break execution of the command using L5308 if the search is unsuccesstul.
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:
CLCAD"

CLOAD "PROZ™

“Loads the first program from the tape. o _
" Searches the tape for the program named 'PROJ and loads it
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CLOAD? o -

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

Abbreviation: CLO.?
See Also: CLOAD, CRAVE MERGE, PASS

PURPOSE:
The CLOAD? command is used to compare a program saved on cassette tape
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 memaory.

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

Note that if a 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?Y “PRO3™

“Compares the first program from the tape with the one in mMemory,
" Searches the tape for the file name “PRO3” and compares it to the one stored in Memory.
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CLOADM

FORMAT: 1. CLOAD M [load address]
2. CLOAD M “filename” [ load address]

C,T.M

Abbreviation: CLO.M
See Also: 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 1o 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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. I "

FORMAT: 1. CLOSE [#1]

Abbreviation: CLOS.
See Also: OPEN

PURPOSE !
Close the circuit of the serial /0 interface.

REMARKS:
This command closes the circuit (in the software sense) of the serial /O inter-

tace which was opened by the OPEN command.

Therefore, after this command is executed, any output to the serial /O terminal
Or input from the same ferminal cannot be performed.

-~ The #1 may be omitted,
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CLS cV

FORMAT: 1. CLS

Abbreviation:
See Alsp: CURSOR

PURPOSE:
The CLS command clears the display.

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

EXAMPLE:

16: WAIT 3

20: INPUT AS

3@ FOR B=f TO 23
40, CLS

50 CURSCH B 1

66 PRINT AR

70 NEXT B

80 COLS

G99 END

This prograrm displays the entry while moving it from left 1o right on the display unit (from the upper
line to the lower line). Each time the FOR-NEXT loop of lines 30-7¢ 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 40 and execute. Note the
differance.)
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COLOR |

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

C,V.Gp

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

PURPOSE:
The COLOR verb is used to specify 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 specity eight different colors by
giving @ to 7 as the value of expression,

With the CE-140F color dot printer, both the formats can be used to specily
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

W&lﬁe(}f ! - ; |

| expression | {E} ! 2 g 3 4 5 6 7

| Format 1 [ Black | Purple | Green 5 Red |

Format? | Black | Purple | Red |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 |
ex?r&s&i@ 0 ! ¢ 3
| Format1 | Black . Ble Green } Red

133



BASIC REFERENCE - o o
When the COLOR verb is executed with format 2, the printer is automatically
put in 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: COLOR1,7

[20] Sets the extended Color mode and at the same time, specifies “Purple” as the color 1o be
wsed {CE-140F must be used inthis case.}
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C,V,S

consoL

FORMAT: 1. CONSOLE expression

Abbreviation: CONS,
See Also: OPEN,LPRINT, LLIST

PURPQSE:
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
1/Q 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 per line will be set. An error (ERROR

3) results if the value is @ or negative. A value given in the range 1-7, defaults
o7,

1 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 button is pressed.
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cont o -

FORMAT: 1. CONT

Abbreviation: C.
See Also: RUN, STOR

PURPOSE:
The CONT command is used to 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 a program is halted using the 21318 key, the program can be continued
by entering CONT in response to the prompt.

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

EXAMPLE:
CONT

Continues interrupted program execution.

136



BASIC REFERENCE

COS C,V,F

FORMAT: 1. COS(X)

Abbreviation:
See Also: ACS, SIN, TAN

PURPOSE:
Returns the cosine of the angle 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, BADIAN or GRAD command.

EXAMPLE:

10 DEGREE

20: PRINT "COSOF601S ™ CO8  (B0)
30: PRINT "COSOF90IS " COS8 (90
40 END

RUN
COSOF 601S 8.5
COSOFapis o

-

i
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CROTATE o e

FORMAT: 1. CROTATE expression

Abbreviation: CR.
See Also:

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

REMARKS:
This verb is effective only when the printer is in the Graphic mode. By changing

the value of expression, you may change the printing direction and orientation
of characters to be printed.

If you give a value in the range of 8 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,

Whaen the LTEXT verb is executed, the orientation and printing direction of
characters {o be printed change automatically to normal as when the value @is
given.
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EXAMPLE:
5: OPEN
10: GRAPH o
20: GLCURSOR (200, -30)
30: FOR Z=0 TO 3
40: CROTATE 7
50: LPRINT “PABCD”
60: NEXT Z
70: LTEXT

80 LPRINT
G END

I5] This command is required for the OE-515P/CE.516P.

fEC
£ ;If
o} ﬁ

g
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e AVE B -

FORMAT:

1. CSAVE

2. CSAVE “filename”

3. CSAVE, "password”

4. CSAVE “filename”, “password”

Abbreviation: CS.
See Also: CLOAD, CLOAD?, MERGE, PASS

PURPOSE:
The CSAVE command is used to save a program {0 cassette tape.

REMARKS:
The first form of the CSAVE command writes all of the programs in memory on
{0 the cassetle tape without a specified file name.

The second form of the CSAVE command writes all 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 ot 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 modify the programs. (See PASS
command. )

The fourth form of the CSAVE command writes all of the programs in memory
on ta the cassetie tape and assigns them the indicated file name and password.

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

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

EXAMPLE:
GCSAVE “PRO3”, "SECRET"

'_S%‘aves the programs now in memory on o the tape under the name ‘PROY . protected with the
password 'SECRET.
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FORMAT: 1. CSAVE M [“file name”;] start address, end address

Abbreviation: CS. M
See Also: CLOAD, CLOAD M

FURPOSE:
CSAVE Mis used to save a machine program to tape.,

REMARKS:
CSAVE M saves a machine program held in memory to cassette 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 1o tape starting from the specified start
address up fo the specified end addrass.
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CS!ZE C,V,Gp

FORMAT: 1. CSIZE expression

Abbreviation: CSI.
See Also:

PURPOSE:
CSIZE is used to specily 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 1o the expression,

CE-140P CE-515P
1t063 tio1b

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,
... fimes the minimum character size as well as the character pitch and line spac-
ing. When the power switch of the printeris urned on, the printer is in the state
to print characters by CSIZE 2.

EXAMPLE:
CSIZE

Character size: 0.8mm (W) = 1.2mm (H} (4 = § steps)
Character pitch 1.2mm {8 steps)
Line spacing:  2.4mm (12 sleps)
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C,V

CURSOF

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

Abbreviation: CL.
See Alsp: GCURSOR, CLS, INPUT, PRINT, PALUSE

PURPOSE:
Specifies the display start position in column units,

BEMARKS:

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,
ete.

The display position is specified as follows using format (1).

Horlzontalposition w0 1234567 8 910 11 12 13 14 15 16 17 16 19 20 21 92 23
{specified by expression 1) .

' o
|

A position on the display unitis specified by its horizontal and vertical positions.
The values 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 0-3.

G B o=e 0D

Vertical position J
(specified by expressaion 2}

Format (3) clears the display start position.

Using the CURSOR command allows text to be written to any part of the screen
‘without affecting existing screen text except where characters are directly over-
written. To clear the whole screen use the CLS command.
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If the displayed characters overflow the scréen, 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
1@ CURSOR 7,.0: PRINT “ABC”
20: CURSOR 9.1 PRINT “DEF”
30 CURSOR 11,2: PRINT “GHI"
4@ CURSOR 13,3; PRINT “JKL”
A CURSOR 20.1: PRINT *MNOPQRSTY

Executing the program will display the following

b

‘‘‘‘‘‘ 7 91113 20 -

0| ABC

d " DEF MNOP |

2| QRST L GHI g |

3| BRI
Display start position — 7,0 9,1 11.2 13,3 20,1

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

1stine (0123 . . . . . . . . ... .. L nn)
andiine |MB% . . . 47|
i%rdﬁéneJé&@eSa.wu.vH.H,mef
aihine \pmn % |

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

EXAMPLE:

5 LS
1@ CURSOR 48 PRINT 123
20 CURSCR286: PRINT “ABCDE”

- Position 26
1stine [ . K}
2nd tine f ABCDE |
3rd line { 103 !
athiine | 1 J

L— Position 48
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CURSOR can also be used to position the screen cursor 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:

0 CLE

20 CURSOR 6,2

30 INPUT "DATA = “A
AG: PRINT A2

130,40] The position specified in line 20 applies foriines 30 and 49,

19 CLS

20 CURSOR ¢.2

3¢ INPUT "DATA = A
35:. CURSOR

40: PRINT A/2

{35] The position specified in line 20 is cleared.
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DATA Vv

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 ina
DATA statement and use a 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 first
DATA statement is returned. Succeeding BEADs use succeading values inthe
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 execu-
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. i 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 I=1 TO 10

40 READ B()

50: PRINT B(l)

B0: NEXT |

70: DATA 10, 20, 30, 40, 50, 60
80: DATA 70, 80, 90, 100

9¢: END

[18] Sets up an array.
[48] Loadsthe values from the DATA statement into B(1) will be 12, B (2) will ba 20, B(3) will be 38,
eto.
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— R "

FORMAT: 1. DEGdd mmssi

Abbreviation:
See Alsg: DMS

PURPOSE:
For an angle specified in degrees, minutes and seconds, converts the value to
decimal degrees.

REMARKS:

The angle must be expressed in the format dd.mmssrr where dd is degrees
(range not limited), mm is minutes in the range 00 to 59, ss is seconds in the
range 00 to 89, 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
505
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DEGREE I »

FORMAT: 1. DEGREE

Abbreviation: DE.
See Also: GRAD, RADIAN

PURPOSE:
DEGHREE is used to change the form of angular values to decimal degrees.

REMARKS:

The PC-1360 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 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:

1@ DEGREE
20 X = ASNT
30 PRINT X

[20] X nowhas avalue of 80, L.e. 30 degrees, the Arcsine of 1.
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L ETE o i

FORMAT:

1. DELETE line #
2. DELETE line #,
3. DELETE line #, line #
4. DELETE | line #

Abbreviation: DEL.
See Alsp: NEW

PURPOSE :
Deletes specified program lines in memaory.

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 valueg). DELETE Jline # deletes program lines from the low-
est line number In memory up to the specified line number.

Using DELETE in run mode generates ERROR 9. If a password has been used,
nothing happens and the prompt is displayed. f 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 0-9 are accepted for the line
numbers. Specifying a line that does not exist generates an error. Specifying a

start line number that is greater than the end line number also generates an
error.

To delete the whole program, use the NEW command.

EXAMPLE:

DELETE 159~
DELETE 200,
DELETE 5@, 150
DELETE ,35™
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" Deletes fne 15¢only. _
** Deletes from ling 200 to the highest liné humber,
' Deletes all lines between line 50 and ling 158,
** Deletes from lowest line number up to dine 35,
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- o "

FORMAT: 1. DIMdimlist

Where: dimiist i5: dimension spec.
or: dimension spec., dim list
and: dimensionspec, is: numeric dim spec.

or: stringdimspec.
and: numericdimspec. is: numeric name {(size)

and: stringdimspec. is: string name (dims)
or: string name {dims} * len
and: numeric name is: valid numeric variable name
and: string name is: valid string variable name
and: dims is: size
or: size, size
and: size is: number of elements
and. len is: lengthofeachsiringinastring array

Abbreviation: D.
See Also: ERASE CLEAR

PURPQOSE:
DIM is used to reserve space for numeric and string array variables.

REMARKS:
Except for the array of the form; A{ ), A$( ), two-character( ), and two-
character$( ), DIM must be used to reserve space for any array variable.

The maximum number of dimensions in any array is two; the maximum size of
any one dimension is 255. In addition to the number of elements specified inthe
dimension stalement, one additional “zeroeth” element is reserved. For example,
DIM B(3) reserves B(0), B{1), B{2}, and B(3). In two dimensional arrays there is
an extra “zeroeth” row and column,

In string arrays one specifies the size of each string element in addition to the
number of elements. For example, DIM B$(3) % 12 reserves space for 4 sirings
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 values are initially set to zero; in a
string array the values are set to null.

For the array A and AS$ 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 staried using the RUN command, array vari-
ables are automatically cleared.

An array can only be declared once and any attempt made to redeclare within
the program, without first CLEARIng 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(10)
20: DIM C$(4, 4)% 10

[10] Reserves space for a numeric array with 11 elements.

[20] Reserves space for a two dimensional string array with 5 rows and 5 columns; each string will
be a maxmum of 18 characters.
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ms o "

FORMAT: 1. DMSangle

Abbreviation: DM.
See Also: DEG

PURPOSE:
For an angle specified in decimal degrees, converts the value to degrees,
minutes and seconds.

REMARKS:

The angle is returned in the formal dd. mmssrr where dd is degrees (range not
limited), mm is minutes in the range 90 to 59, ss is seconds in the range 00 10 59,
and rr 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
50.3
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END Vv

FORMAT: 1. END

Abbreviation: E.
See Also;

PURPQOSE:
The END verb is used to signal the end of a program.

REMARKS:

‘When multiple programs are loaded into memory at the same time a mark
must be included to indicate where each program ends so that execution does
not continue from one prograrm to another. This is done by including an END
verh as the last statement in the program.

EXAMPLE:

19 PRINT “HELLO"
20: END

3% PRINT “GOODBYE”
4% END

With these programs in memory a ‘RUN 10 prints "HELLGY, but not ‘GOCDBYE'. "RUN 3¢ prints
‘GOODBYE"
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e B »

FORMAT: 1. ERASE array 1, array 2,... array n

Abbreviation: ER.
See Also: CLEAR

PURPOSE:
Erases specified arrays.

REMARKS:
ERASE erases specified arrays. The fixed array area A{26) cannot be erased,
Individual array elements cannot 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)

200: ERASE AA
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EXP | C,V.F

FORMAT: 1. EXP(X)

Abbreviation: EBEX.
See Also: LN

PURPQOSE:
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 8559242 For
values below this range, @ is returned. To raise another number base to a power,
use the “ »” function. The computer holds the value of e as 2.718281828.

EXAMPLE:
EXP{10)
22026 46579

Prints out the value of e raised {0 the power 14.
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in:)?f

FORMAT: 1. FOR numeric variable = expression 1 TO expression 2
2. FOR numeric variable = expression 1 TO expression 2
STEP expression 3

v

gﬂbbmvﬁaﬁaﬁ: F..S5TE.
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 variable
(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. i 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
~9.998999999E99 to 9.999999999E99. 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 to an array, but care should be taken in changing the value of the loop
variable.
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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. Todo this,
seltheloop variable {0 a value higher than expression 2.

The group of statements enciosed by a FOR/NEXT pair can include another
pair of FOR/NEXT statements which use a different loop variable as long as the
enclosed pair is completely enclosed; i.e., if a FOR statement is included in the
group, the matching NEXT must also be included, FOR/NEXT pairs may be
“nested” up to five levels deep. lllegally jumping out of an inner loop will gener-
ate ERROR 5, a nesting error,

EXAMPLE:

16.FOR =1 TO 5
20:PRINT |

30:NEXT |

@ FOR N=18 TO @ STEP —1
5¢:PRINT N
BGNEXT N

T FOR N=1TO 10
80 M =1

S FOR F=1 TO N
100 X = X &F
T18-NEXT F

126 PRINT X

130 NEXT N

[10--30] This group of statements prints the numbers 1, 2, 3, 4, 5.
{40--60] This group of statements counts down 19, 8,8,7,6,5,4,3,2, 1,0
[70-130} This group of statements computes and prints N factorial for the numbers from 1 to 10,
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FORMAT: 1. GCURSOR (expression 1, expression 2}

C,V,.Gs

Abbreviation: GC.
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 031 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 numberin the Y
direction with expression 2.

%;}{, ..... - PO ‘}

Qi i
(I |

The vaiues of expression 1 and expression 2 can be specified in the range of
~32768 1o +32767. However, if the values for expression 1 and expression 2
exceed the ranges of 0149 and 031, respectively, the specified position will
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 (8, 7) will be specified when the RUN command or
CLS command is executed or when 1R and §8.1 are pressed.

When the program is started using the GOTO command or defined key, the
value tor the y-direction is retained. The x-direction returns to 2.
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EXAMPLE:

10: GCURSOR (71,28)
20: GPRINT “1824458F455418"

Executing this program displays the following near the center of the display unit.
(The shaded part is not displayed.)

in the program above, this shaded
position is the disply start position {71, 263,
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C,V,Gp

FORMAT: 1. GLCURGSOR (expression 1, expression 2)

Abbreviation: GL.
See diso:

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 to the point of coordinates specified by expression 1 {X coordi-
nate} and exprassion 2 {Y coordinate),

The value of each expression must be within the range of —299 to 999. The
minimum amount of movement is 0.2 mm in either direction.

+Y
e GLCURSOR (60, 40)
i Moves the pen to the point of coordinates
e | (X=60, Y=40)
i
- X 0 \"“76@ \\\\\\\\ - 4X
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 N
20: GLCURSOR (60, 40}

[20] Moves the pen to the point of coordinates (X=

162

50, ¥ =40).



BASIC BEEFERENCE

S0SUR o ;

FORMAT: 1. GOSUB expression

Abbreviation: GOS,
See Also: GOTO,ON...GOSUB, 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 location where they
are not reached in the normal sequence of execution. A frequent location is
following the END statement which marks the end of the main program. 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-
ing line number of the subroutine. The last line of the subroutine must be a
RETURN. When GOSUB is executed, the PC-1360 transfers control tothe indi-
cated line number and processes the statements until a RETURN is reached.
Control is then transferred back to the statement following the GOSUB.

A subroutine may include a GOSURB. Subroutines may be “nested” in this fash-
ion up to 10 levels deep.

Since there is an ON ... GOSUB 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, te., 110 652738, or an ERROR 4 will occur.
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EXAMPLE:

10: GOSUB 100

20: END

100 PRINT "HELLO”
118 BETURN

When this program is run it prints the word "HELLO one time:,
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G OTO WHEN USED AS A COMMAND: C

GOTO can be used as both a command and a verb.

FORMAT: 1. GOTO expression

Abbreviation: Q.
See Also: RUN

PURPQOSE:
The GOTO command is used to start execution of a program.

REMARKS:
The GOTO command can be used in place of the RUN command fo star
program execution at the line number specified by the exprassion.
GOTO differs from BUN in eight respects:
1} The value of the interval for WAIT is not reset.
2} The display format established by USING staternents is not cleared.
3) Variables and arrays are preserved.
4y PHRINT=LPRINT status is not reset,
5} The pointer for READ is not reset.
6} The cursor specification is maintained.
7) The horizontal direction of the graphic cursor is specified with @. The setting

| for the vertical direction is maintained.
8) The serial VO circuit is not closed.

Execution of a program with GOTO is identical to execution with the §8 34 key.

EXAMPLE:
GOTO 100

Begins execution of the program at line 100,
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GOTO WHEN USED AS A VERB: vV

FORMAT: 1. GOTO expression

Abbreviation: G.
See Also: GOSUB,ON ... GOSURB, ON ... GOTO

PURPOSE:
GOTO is used to transfer control to a specified line number.

REMARKS:

GOTO transfers control from one location in a BASIC program to another
location. Unlike GOSUB, GOTOQ does not “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, {.e., 1 t0 85279, or an ERROR 4 will oceur,

Well designed programs usually flow simply from beginning to end, except for
subroutines executed during the program. Therefore, the principal use of the
GOTO verbis as apartofan tF . THEN statement.

EXAMPLE:

10; INPUT A3

20 IF AS="Y" THEN GOTO 50
30: PRINT "NO”

4¢: GOTO &0

5@ PRINT “YES”

6@ END

This program prints "YES'if 2 'Y is entered and prints ‘NO' If anything else is entered.
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GPR

C.,V.Gs

FORMAT: 1. GPRINT string
2. GPRINT expression; expression; expression;...
3. GPRINT

~Abbreviation: GP.
See Also: GCURSOR, PRINT

PURPOSE:
Displays the specified dot patiern,

REMARKS:
The GPRINT command displays the specified dot patiern. A vertical line of 8
dols is specified as one dot pattern.

In format (1), the B-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,

fu

-y
"‘!:l

Upper 4 dots

I
————

Lower 4 dobs

~~~~~~~~ Vertical & dots
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Hexadeci- = Dot Hexadeck ot E Hexadec- Dot Hexadeci- Dot
dmal number | pattern | mal number | pattern i mal number | pattern | mal number | patiem

o vy | B

] 4 F a | C B

- N -
X | B

5 Eg 9 Li ), E

Cod i P

@
[
-
-
™

ChRoRRE |

N
| L e

£ 1~ A
: i i . .
! : - A single group {pairy of 2 numerais

apacifies ane vertical (8-dal) pattern.
Any numeral remaining at the end of
the string which is not in a palr will be
ignored.

EXAMPLE:

- r T TR Reprasents the upper {4-dot} pattern.
GPRINT “1g2812FD122810"
LA N U, SOV J

Hepresents the lower {4-dot) pattern,

. i
JEENE EEENI {i}ppemﬁms
F j - i Lower 4 dols
NN mEmEd
_ w.g

€8 20D 28 0 Upper (4.0t pattarn represented in hexadecimal
1 21F 12 1 e Lower (400t pattern represented in hexadecimal
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In format (2}, a vertical 8-dot patlern is specified as a hexadecimal or decimal
value. A “weight” is assigned to each dot in the vertical 8-dot patiern as shown
below.

‘ [ Weight of each dot o ~  Weight of each dot
i {(hexadecimal) {decimat)
B B
[~ 2 o2
1< 4 14
;j o 8 z ....... S
Bl I ¢ N 16
|20 - 2
L N & I 64

; ....... 8@ R ?28

Spectty the dot pattern with a numeric value with the sum of the weights of the
dots 1o be fit on the display unit.

EXAMPLE;
Specifying dot patterns in hexadecimal.
GPRINT &10; 8&28; 812; &FD; &12; &28; &1¢

Specifying dot patterns in decimal,
GPRINT 16; 40 18: 253: 18: 40: 18

Hexadscimal weight

[+ F ST
O 00 I By -

l R &0
e FR 2+ 10)
— &FD 444 B 10204 4+ 80
et §12(2+14)
T VIN R
— &1
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Drecimal weight

- 16

- 1B{2+16)

23144484 18+ 35484+ 128)
B

- AR R+ 3P

i85

In format (3), the previous graphic display continues to be displdyed.

The GCURSOR command is used to position the screen cursor before sending
graphics o the screen with GPRINT. The cursor is at the boltom left corner &
the the graphic pattern output by GPRINT, ie: the first dot from the bottom of the
first 8 dot vertical pattern specified.

EXAMPLE:

18 AAS="102812FD122810"
20: GCURSOR (60, 20)
30 GPRINT AAS:AAS:AAS

IS I T A | i S S N N WO TR N N TG B ! b
| 5 = | Pl ot ‘ ‘l
I i— :7WF.A ........... . ; '

S - . L ?

i i L i

L . VNN e |

}

[ e S (r e —_ - —

gw _____

IR} .. j )

W?”__‘__‘&_g,_ % _)L J -

J_gw N A ' - 3 | 3 T f

dodindd I S S O B 4 ! ! .

RN RSN

by [ A A B B e !

- Snacified position of the GUURSOH
command (6@, 20). the display of the
pattern starts from this position using
the upper 8 dois.
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If GPRINT enids with a “;” the cursor is mioved horizontally to the dot beginning
in the column immediately to the right of the pattern just displayed. I[F 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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GRAD C,V

FORMAT: 1. GRAD

Abbreviation: GR.
-Hee Also: DEGREE, RADIAN

PURPOSE:
GRAD is used to change the form of angular values to gradient form,

REMARKS:

The PC-1360 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-
ment in terms of percent gradient, [.e., a 45° angle is a 50 gradient,

EXAMPLE:

10 GRAD
20 X= ASN 1
3¢ PRINT X

X now has a value of 106, e, a 100 gradient, the Arcsine of 1.

172



BASICHEFERENCE

GRAPH C,V,Gp

FORMAT: 1. GRAPH

Abbreviation: GRAP,
See Also: 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
in the Graphics mode for drawing a graph.

The printer is automatically released from the Graphics mode and retums o the
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”
(2) LPRINT “P” | * | string variable

If you interrupt the printer operation by pressing the [ELL@ key while the printer
is drawing a figure in me @rapms mode, be sure to enter:

LPRINT ~ [T
i you fail to dfiﬁ thasg subseguent commands to the printer may not be
executed properly,

Toreturn _ rﬁnt head to its lefimost position, operate;

In this case, hwa\zer the printer will be released from the Graphics mode.

Whan any of the printer-related commands or verbs effective only in the
‘Graphics mode (CIRCLE, CROTATE, GLCURSOR, etc.) are used in the Text
mode, the printer will print characters according to the staiement character,

173



BASIC REFERENCE
EXAMPLE:

§: OPEN

10 GRAPH

2. GLCURSOR (200, —30)
30 LPRINT “PABCDEF”
40: LTEXT

50: LPRINT

6@ END

5] This command is required for the CE-515P.

S
AT M“‘M o

st

ABCDEF
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FORMAT: 1. IF condition THEN statement
2. F condition statement

vV

Abbreviagtion: F: T,

PURPOSE:
ThelF ... THEN pair is used to execute or notio 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 so that a given statement is executed only when desired.
‘When the condition part of the IF statement is true, the statement is executed;
when it is false, the statement is skipped.

The condition part of the IF statement can be any relational expression as
described on page 55. Itis also possible to use a numeric expression as a condi-
tion, although the intent of the statement will be less clear. Any expression which
evaluates to zero or a negative number is considered faise; any which evaluates
to a positive number is considered trus.

The statement which follows 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:

1@ INPUT “CONTINUE?"; AS

20 IF AS="YES" THEN GOTO 10
3@ IF AS="NO" THEN GOTO &0

40 PRINT “YES ORNQO, PLEASE"
50 GOTC 10

850 END

This program continues to ask ‘CONTINUE? as long as 'YES' is entered; it stops it ‘NO' is entered,
and complains otherwise.
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INKEYS V,F

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:

INKEY$S is used to respond to the pressing of individual keys without waiting for
the §2y i) 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%}

176



BASIC REFERENCE

ENPUT Vv

FORMAT: 1. INPUT input list

Where: inputlist is: input group
or: input group, inputlist
and: inputgroup is. warlist

or: prompt, var list
or: prompt; var list

and: varlist is: variable
or: variable, var list
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 keyboard.

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 di isp ayeﬁ on the left edge of the display. A value is
then entered, followed by the §3311=:1 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.

it a promptis 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 followed by a semicolon, when the
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 exscuted, 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 inthe list foliow-
ing it, the second and succeeding variables are prompted with the guestion
mark. If 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 specified using the CURSOR
command before executing the INPUT command, the input prompt or 77 will
he displayed from that position.

value had &:sfc:}re 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 g

and [ can be used too but they do not delete the bad entry first so they are
mmore difficult to use,

EXAMPLE:

10: INPUT A

20: INPUT “A="A

30: INPUT “A=" A

40: INPUT “X=7";X"Y=2"Y

[10] Clears the display and puts a question mark at the left edge.
[20] Displays 'A="and waits for input data

{30] Displays ‘A= When data is input "A=" disappears and the data is displayed starting at left
sdge.

[40] Displays X="7" and waits for first input. After [3588d50 is pressed, display is cleared and Y =7’
is displayed af left edge.
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NPUT o ”

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 cassetie tape.

REMARKS

The following variable types can be specified in the INPUT # statement: (1)
Fixed variables—A, B, C, A(7), D%, A(20) %, etc., (2) Simple variables—AA,
B3, CP§, etc., (3) Array variables—S(%), 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, XY

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 varaible with an
asterisk (% ) subscripted to it

INPUT # “D-2"; D%

This statement transfers the contents of the tape file “D-2” to variables D
through Z and to A(27) and beyond.
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INPUT # A(10) % (without DIM declaration)

This statement transfers the data of the first file found after the tape was started,
to the variables A(10) and beyond {to J through Z and A{27) and beyond).

if an array named A is already defined by the DIM statement, itis not possible fo
define subscripted fixed variables in the form of A{ ).

Data transfer to fixed variables and extended variables (A(27) and beyond) will
continue until the end of the source data file on the tape is reached, but if the
‘computer's memory becomes full, an error (ERROR 6) results.

2) Datatransfer to simpie variables

Data in a tape file can be transferred to simple variables by specifying the
desired simple variable names in the INPUT # statement.

INPUT # "DM-17; AB, Y1, XY§

This statement transfers data from the tape file named “DM-1" fo 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 in the program data area before
the INPUT # statement is executed. If not, an error will result. Use assignment
statements to reserve the locations for simple variables.

B1$="A" ENILE

INPUT # AA, B1$ EETIE
Use appropriate numeric values or characters in agsignment statements to reserve locations for
variables.

3) Data transfer to array variables

To transfer data from a tape file to array variables, specify the array name in the
INPUT # statement in the form of array name( % ).
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50 DIM 8(5)
60 INPUT # “DS-47; B( k)

This statement transfers data from the tape file named “DS-4" to the variables
{B(0) through B(5)) in array B.

Numeric data must be transferred to numeric array variables with the same
tength as that of the data, character data must be transferred to character array
variables with the same length as that of the data. if this rule is not observed, an
error will result.

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.

G AUTION—
if the number of variables specified in the INPUT # stalement does not agree
with the amount of data recorded on the tape, the following will happen:

# {f the number of pieces of data recorded on the tape file (to be transferred) is
greater than the number of specified variables, data transfer will be per-
formed to the last variable, and the remaining data will be ignored.

® [f the number of pieces of data recorded in the tape file (1o be traﬁsierred} 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 transter from the tape. To halt this state, you should
operate the [E: 128 key.

e |f the INPUT # statement is executed with no variable name specified, an
error (ERROR 1) will result.
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NPUT A3 e

FORMAT: 1. INPUT#1 variable, variable, variable...

Abbreviation: |.#1
- See Also: OPEN, PRINT#1

PURPQSE:
Assigns data, input through the serial /O interface (terminal), 1o the specified
variables.

REMARKS:
This command is valid only when the circuit of the serial /O interface is open
(afterthe 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, C3, E(%)

Datainput through the VO interface is assigned fo variables A, AB, and C$, and
array variable E{ ).

Be sure that the type of both the specified variables and the input data match
{i.e. character or numeric types).

Inthe ASCIHl code system, if a character is assigned to a numeric variable, its
value becomes . 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 3¢ assigned to a numeric variable will store @ in the variable,
and “10+40" will be stored as just 10 since anything after the operator symbol
is ignored. CR (controf code &0D) or NULL (&80) cause any following input data
to be ignored.
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Simple variables and array variables must bé allocated in the program/data
area before executing an INPUT#1 command. An error will result if these
variables are not aflocated.
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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 regardiess 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

10: A=-3.3: PRINTA, INT(A)
2p: B=-1.9: PRINTB, INT(B)
30: C=-05 PRINTC, INT(C)
40: D=0.2: PRINTD, INT(D)

50: E=16: PRINTE, INT(E)

60: F=3: PRINTFE, INT(E)

RUN
-3.3 -4,

~1.9 -2,

-g5 - 1.

0.2 0.

1.6 1

3
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LEFTS I "

FORMAT: 1. LEFTS(X$.N)
2. LEFT${"string”, N)

Abbreviation: LEF.
See Also: MIDS, RIGHTS

PURPOSE:
Returns N characters from the left end of any siring, X$.

REMARKS:

The value of N must be in the range @ to 80. Fractions will be rounded down
{fruncated). If N is less 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=1 TO 8

30 LET 5%= LEFTS (X$.N)
40: PRINT 5%

5@ NEXTN

RUN
S

SH
SHA
SHAR
SHARP
SHARP
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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 string X$.

REMARKS:
The number of characters in the string includes any blanks or non-printing
characters such as control codes or carriage returns.

EXAMPLE:

10; INPUT "ENTER A WORD " AS

26: N= LEN A%

30 PRINT “THE WORD LENGTH IS ™N
A9: END

RUN
ENTER AWORD CHERRY
THE WORD LENGTHIS 6.

[18] Inputs a word. In this example, the user enters “CHERRY",
[26] Finds the length of the word.
138] Prints out the answer.
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= o :

FORMAT: 1. LET variable=expression
2. variable=expression

Abbreviation: LE.
See Also: F ~ THEN

PURPOSE:
LET is used to assign a value to a variable,

REMARKS:

LET assigns the vaiue of the expression to 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 to string variables, In order to convert from one type to the other, one
of the explicit type conversion functions, STRS or VAL, must be used.

The LET verb may be omitied in all LET statements except those which appear
inthe THEN clause of an IF ... THEN statement.

EXAMPLE:

100 =10

200 A=5%]

30 X§= STHSE (A}

119] Assigns the value 18140 1

12¢] Assigns the vaiue 5010 A,

[30] Assignsthe value ‘50" to X§
{40} Assigns the value ‘50 .00 to Y$.
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LF C,V,Gp

FORMAT: 1. LF
2. LF expression

Abbreviation:
See Also:

PURPOSE:
L.F 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 999 to 999.

If the 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 verbis executed will be the same as that specified
by CSIZE.

EXAMPLE:
LF10

Feeds the paper by 10 lines.
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LINE C,V.Gs

FORMAT: 1. LINE (expression 1, expression 2)—{expression 3, exprassion 4),
(A) (B)

S , (B

{ ? } expression 5, }

| LB
(C) (D) (E)

Abbreviation: LIN,
See Also: GCURSQOR, PSET

PURPOSE:
Draws a line between 2 specified points,

REMARKS:
Aline is drawn between the 2 points specified by (expression 1, expression 2)
and (expression 3, expression 4},

EXAMPLE:
LINE (0, 0) - (149, 31)

Aline from the top left to the bottom right of the display (screen) is drawn,

The values of expression 1—expression 4 in terms (A) and (B) can be specified
withinthe range of —32768 to + 32767, though to be specified within the screen,
expression 1 and expression 3 must be within the range of 0— 149, and expres-
sion 2 and expression 4, the range of 6-31.

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 (0, @) or the position specified by term (B) {expression
3, expression 4) in a LINE command executed directly before.

EXAMPLE:

5 CLS : WAIT 9
10: LINE (10, 0)— (149, 16)
20: WAIT : LINE —(70, 31)
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(10,0

70, 30

As éach line has to be broken down to dots on the screen, diagonal lines may
not appear straight.

Term (C} determines the dot type:

5: Draws the line with the dots lighted. (Sets the dots.)

R: Draws the line with the dots cleared. 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.)
if none of S, R, or Xis spacified, S 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 (&6666), the following
type of line will be drawn.

16 dots Aline is drawn by repeating the pattern shown on the |eft,

The number 26214 (&6666) can be expressed as a binary number as follows:
0110611001100110

if the 16 dots of the line shown in the figure above and the binary number are
compared, it can be seen that the dots corresponding to the 1's are it and the .
dots corresponding to the @'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 line appears when the value is 85535
(&FFFF). A solid line is also displayed if expression 5 is omitted, However, If B
is 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 expression 5 can be specified 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="102812FD122810"°

30: GCURSOR (64, 20}

40 GPRINT AAS: AAS: AAS

50 LINE (24, 0}~ (124,31), &F18F B
60: LINE (34, 3)— (114, 28), X, BF

70 GOTO 60
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LIST c

FORMAT: 1. LIST
2. LIST line number
3. LIST “ighel”

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
dispiay is full.

}7
)

)

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 fine written with the specified
label until the display is full.

When programs are merged with the MERGE command, the LIST a@mmamd
functions for the last program.

However, if the tabel specified in format (3) does not exist in the last program, it
is searched for in squence from the first program. If the specified iabel is found,
the line containing itis displayed. If a password has been set the LIST command
is ignored.

EXAMPLE:
LIST 100

Displays line number 100
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T I e

FORMAT: 1. LLINE [(expression 1, expression 2)]— (expression 3,
expression 4) [ .expression 5]f expression 6], Bj

Abbreviation: |LLIN.
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} 1o 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 point specified by (expression 3, expression 4}.

Expression 5 is used to specify one of the following types of lines by giving a
value (@ 1o 15) to the expression. The default value of expression 5'is 0.

1
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Expression 6 is used 1o specify the color of the line to be drawn. The value of
expression 6 may be within the range of @ to 7 in the extended Color mode and
0 to 3in the normal Color mode. {Referto the COLOR verb for the color specified
by each value.) Expression 6 may be omitted. If omitted, the previous value is
assumed,

If B is 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 points of a diagonal

tine.
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 B

POKE &FB20,0

If this command is not executed the computer may draw rectangle by LLINE or
RLINE without B;

The LLINE verb in the following format allows the printer 1o draw lines
continuously.

LLINE {expression 1, expression 2) — (expression 3, expression 4)
- (expression 3, expression 4) - (expression 3, expression 4)
- (expression 3, expression 4) — (expression 3, expression 4),
exprassion 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}, fo the point
specified by the next pair ... can be drawn continuously. A maximum of six pairs
-can be specified.
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EXAMPLE:

& OPEN _

10 GRAPH @ RANDOM

20: GLCURSOR (240, —-120)
25: SORGN

30 FOR J=0T0O 340 STERP 20
40 A=107% COS J

50 B=107% SIN J

6 R= RND4-1
7@ LLINE (2, 8)-(AB), 0R
CB@ NEXT J

G0 LTEXT

100: LPRINT

14 END

151 This comimarid is required for the CE-515P.

[25] Moves the pen o to about the center of the paper and designates i as the originof coordinates
for drawing a figure.

6@} Handom number @ to 3 is assigned o B,

{78 Coloris specified by the value of R,

[90] The printer returns to the Text mode and moves the print head to its leftmost positl
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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, exprassion

Abbreviation: LL.
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 connects to the serial /O interface, it operates
as if connected o the printer interface.

When the serial /O interface is open due to the OPEN command, the LLIST
command outputs the program at the serial /0 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 to the nearest line equal o or
greater than the value of expression 2. There musi be at least two lines hetween
the two numbers.
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The forth form prints all 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 expression,

When programs are merged with the MERGE command, the LLIST command
functions for the last program. To list a program stored earlier, execute,

LLIST “label”,
Hf a password has been set the LLIST command is ignored.

EXAMPLE :
LLIST 100,200

Lists the statements between ine numbears 100 and 200,
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LLEST OUTPUT VIA THE SERIAL VO INTERFACE:  C,V,S§

FORMAT: 1. LLIST

2. LLIST {@xpressim
“label”

3. LLIST expression 1, expression 2
Abbreviation: LL
See Also: OPEN, CONSOLE

PURPOSE:
Sends the program contents out of the serial /O interface (terminal).

REMARKS:
The LLIST command is valid under manual operation in the PRO or RUN mode.,

When the circuit of the serial /0O 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-126F printer. Note that although connected to
the serial /O interface, the CE-140P operates as if connected to the printer
interface.

informat (1), all programs in the PC-1360 are sent out.

For example, when the program below is in the PC-1360, pressing

(REEH ENTER |

sends out the program in the form shown below.
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10: OPEN
100: REM Xk kABC-12% %
65279: END
Space] 1 | 0 | o | Pl E | N |space CR |
o o | o | : R £ M Space Space| * |
% Al B | C 1 2 % | * | cR |
6 5 f > | 7 9 E N D Spaae{
L CR |

Note: CRis anend code. I is either LF or CR + LF depending on the setting of
the OPEN command.

In format (2), the line 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
1o the line indicated by the value of expression 2, is sent out. {Labels can also be
used for exprassion 1 and expression 2.)

Expression 1 or expression 2 can be omitted in format (3).

Itexpression 1 is omitted, the program, from the firstline o the line indicated by
the value of expression 2, is sent out,

If expression 2 is omitted, the program, from the line indicated by the value of
expression 1 fo the lastline, is sent out.

It a line 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, execute

LLIST *label”,

The number of print columns per line is set by the CONSOLE command. If set

to 23 columns or less, executing the LLIST command resulis in an error
{ERROR 3).
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LN C,V,F

FORMAT: 1. LN(X)

Abbreviation:
See Also: EXP, LOG

PURPOSE:
Heturns the naturallogarithm {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:

10: CLS

20: INPUT “TYPE IN ANUMBER "X

30 PRINT "THE NATUHAL LOGARITHM OF  "X;"I1S ™ LN (X)
40: INPUT “USE AGAIN? Y/N 7" A%

S IFAS="Y" THEN 20

80: END
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LOAD c

FORMAT: 1. LOAD

Abbreviation: LOA.
See Alsp: OPEN, CLOAD, SAVE

PURPOSE:
Loads the data sent from the serial /O interface (terminal) into the program/data
area,

REMARKS:
The LOAD command is valid when the circuit of the serial YO interface has been
opened by the OPEN command. It is ignored when the circult is closed.

Data through the serial /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 repeais 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 (from the
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 text
end code.
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(2) Or, press the [EL04 ke

The reserved contents cannct be read from the serial I/O interface.
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LOG ~ C,V.F

FORMAT: 1. LOG(X)

Abbreviation: .O.
See Also: N

PURPOSE:
Returns the common fogarithm (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 B of X = LOG(X/LOG(B),

To obtain the antilog of a common logarithm, raise 10 fo the power of the
logarithm using the “ A7 operator.

EXAMPLE:

LOG(2)
3.010299957E-01
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LPRINT ourrutviaTHE PRINTER INTERFACE: C,V,P

LPRINT can be used to output program lines directly to the printer via the printer
interface, or output via the serial /O interface,

FORMAT: 1. LPRINT print expr

2. LPRINT printexpr, print expr, ..., print expr
3. LPRINT print hst

4. LPRINT print list;

5. LPRINT

Where: printlist is: printexpr
or: printexpr; printlist
and: printexpr  is. expression
or: USING clause; expression

The USING clause is described separately under USING

Abbreviations: LP,
Seealso: 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 /O port, output is via the serial 1/0 interface instead. Using
CLOSE to close the output channel resets printer output to the attached printer.’

Note that although the CE-140P printer connecis to the serial /O interface, it
operates as if connected to the printer interface (so that the output channel
should be closed). If both CE-126P and CE-140P printers are connected at the
same time, printing executes on the CE-128P while graphics is sent io the
CE-140P.
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The LPRINT verb is used to ptint prompting information, results of calculations,
etc. The first form of the LPRINT statement prints a single value, i the expres-
sion is numeric, the value will be printed at the far right edge of the paper. If itis
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 firstline, the second specified value onthe
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 oulput 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 (items) 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 commang, the specification will be cleared and printing will
be performed in the form as shown above. The values are printed from the left
‘edge of the paper,

in format (3), the values are printed from the left edge of the paper. If the value
to be printed exceeds 24 columns, a newline is automatically performed. Up to
a maximum of 96 characters can be printed. An error occurs if the 96th column
is in the middle of a numeric value.

In format (4}, af the specified printing vaiue, 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 paper is fed one line.
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EXAMPLE:
10: A=10B=20.X3="ABCDE" ¥§=“XYZ"
20: LPRINT A
30 LPRINT X%
40 LPRINT AB X$.Y$
50: LPRINT X$:4:B
60: LPRINT
70 LPRINT A% R
BO: LPRINT ¥
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LPRINT ourpurviatHe seriaLio nTERFACE: €V S

FORMAT: 1. [PRINT expression
{ character strin |
2. LPRINT expression exprassion
{characterafzr ing } | {\ character string } 9
{expresssan |
character strin |
3. LPRINT {expr@% on } [ expression Vo
character string mharacta{ sting |
{exg;resss on ii
characterstring |
4. LPRINT f expression } :
{ character string
(Formatwhere a ;" is added to the end of 1 and 3 above.)
5, LPRINT

Abbreviation: 1P,
See also: OPEN, CONSOLE, USING

PURPOSE:
Sends the specified information out through the serial O interface (lerminal).

REMARKS:

When the circuit of the serial /O interface is opened by the OPEN command,
the specified information is sent out through the serial /O terminal in ASCH
code,

When the circuitis closed, LPRINT prints information on the printer CE-126P or
CE-140P

Although the CE-140F printer connects to the serial 1/O interface, it operates as
it connected to the printer interface.

In format (1), the value of the expression or the character string is sent from its
beginning.
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if the valué of the expression is negative a “—" sign is sent before the value. If
positive, a space is sent.

in format (2), 12 column (digit) divisions are automatically set. The value ot a
single expression or a character string is seni within a range of 12 columns
{digiis).

EXAMPLE :

10 OPEN 1200, N, 8.1, A ¢

20 CONSOLE 36

30: LPRINT 12345, “ABCDE",
------- 715, 1. 2345678912

Executing this program sends irdormation in the foliowing form.

Sending direction —————me

s €345 ABCED E o et ACHR Y BB458E, 120R

SN LI P E 2

b 12 CORIMING b 12 0OIITING —ndee— 12 columng - § ke 12 columng ——s
After all the data is sent, the end code s
sent,

After the data corresponding o the
ruunber of columns specified i the
CONSOLE command s gent, the end
code is sent,

It the specified character string exceeds 12 columns in this format, only the first
12 characters are sent. Also, if the value of the expression exceeds 12 digits
(in exponential display), it is sent after the low order digits of the fractional part
are truncated.

It the value of the expression is negative, a “~" signal is sent before the value. If
positive, aspace is sent.

Informat (3), the specified values or strings are sent in the specified sequence.
Inthis format, a space is not sent before g positive number.

Example:
50 LPRINT —123: “ARC”. 567. B9

+«— Sanding direction

—123. ABC567. 89CR
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End code (LF or CR + LF is sent

depending on how the OPEN com-
mand is specified

in format (4), the end code which indicates the end of the data is not sent.
Instead, the end code is sent after the data corresponding o the number of
columns specified by the CONSOLE command has been sent.

Irt 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 circult 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 CHRS command as shown below.

Tosend| |
(1) 5O LPRINT CHR$ &5hB,CHR$ &5D

(2) 50 A§= CHR$ &5B:B3=CHR$ &5D
60 LPRINT A%, BS

NULL (&00) is valid only in (1) and will be ignored in (2).
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e e

FORMAT: 1. LTEXT

Abbreviation: LT,
See Alsp: GRAPH

PURBPQOSE:
ETEXT is used lo set the Texi mode.

REMARKS:
This verb is used to put the printer in the Text mode for printing alphabetic 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 1o set the operation mode with either the GRAPH or LTEXT verb when the
LD key is pressed after the automatic power off of the computer or 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 number of 4. This means that if
the first digit of the fruncated part is more than 4, one is carried o the non-trun-
cated part. This threshold number can be specified in format 2.

EXAMPLE:

. Display

USING “st 4 # 57 e

MDF (8.5/9) | 0.056
USING "t #4487 :

1O USING “## 4 # 44"
20 A=MDF (5/9

30 PRINTA

40: USING

5@ PRINTA, 5/2

60 END
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0.556 |

| 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 area 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 thatin 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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o cvr

FORMAT: 1. MEMS

Abbreviation: M.$
See Also: MEM, SETMEM

PURPOSE:
Indicates which BAM slots are currently being used.

REMARKS:

MEMS is entered without any parameters and returns the value “B”, "C” or “D".
“C”indicates that only the HAM card in slot 1isinuse. "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.)
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o o -

FORMAT: 1. MERGE
2. 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 al the same time. Merged programs can
have the same line numbers,

i there are 2 or more programs inmemory, 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 is no 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 execuled.

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:
Fassword protected programs cannot be loaded.

When not protected:

I password protected programs are loaded using the MERGE command, all
programs within the computer become protected.
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When the programs withiri the computer are protected, even programs without
passwords become password protected when loaded using the MERGE com-
mand.

‘When programs with file names PRO-1, PRO-2 and PRO-3 are to be stored,
PRO-1 is stored using the CLOAD command, and PRO-2 and PRO-3 are trans-
ferred to the computer using the MERGE command. The state of the storage is
as follows.

Fiiename Program Filename Program Frogram

P&iegiama
CLOAD "PRO-1" MERGE “PRO-2" MERGE "PRO-3"
[ENTER] [EnTER]
Program "PRO-1” Program "PRO-1" Program “PRO-1"
Program “"PRO-2" Program “PRO-2"
- —a| Program “PRO-3’

\
\

7 Frogram area of the computer

Transfer the first program 1o the compuler 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.

If 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.

Iif the first line number of the program loaded using the MERGE command is

smaller than the last line number of the previously loaded program, the two
programs are considered separate,
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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
S loaded using the MERGE command. If a prog-

‘B"PRO-2 ram is started using RUN or GOTO (RUN
o - expression or GOTO expression), PRO-3 will

‘CTPRO-3 be executed. On the other hand, if started
Sl 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.



VIDS o o "

FORMAT: 1. MIDS (X$.NM)
2. MID&{"string” N,M)

Abbreviation: Ml
See Also: LEFTS RIGHTS

PURPOSE:
Returns a string of M characters from inside string X$ starting from the Nth
character in string X$.

REMARKS:

If N is less than 1 or greater than the number of characters in X$, a null string is
returned. M must be in the range © to 80 and N inthe range 1 to 80. Fractions will
be rounded down.

EXAMPLE:

10 Z§="ABCDEFG”
20: LETYS= MIDS (78,34
3¢ PRINTYS

RUN
CDEF
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NEXT T #

FORMAT: 1. NEXT numeric variable

Abbreviation: N.
See Also: FOR

PURPOSE:

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 maich the numeric variable in the corresponding FOR,

EXAMPLE:

13 FORI=1TO 10
20 PRINT |
3@ NEXT

‘Ptint the rumbers from 1 to 1@ each time the [

128 i= pressed.
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C

FORMAT: 1. NEW

Abbreviation:
See Also;

PURPOSE:
NEW is used to clear existing program or reserve memory.

BEMARKS:

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 Reserve mode, NEW clears all existing reserve memory.

NEW will generate ERROR 9 it used in RUN mode.

EXAMPLE :
NEW

Clears program or reserve memaory
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ON ... GOSUB

FORMAT: 1. ON expression GOSURB expression list
Where: expressionlistis: expression
ar: exprassion, expression list

Abbreviations: 0., GOS.
See Also: GOSUB, GOTO, ON .. .GOTO

PURPOSE:
value Qf a control expression.

REMARKS:

When ON ... GOSUB 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 GOSURB. lf the expression is 2,
the second subroutine in the list is executed, and so forth. Afier the RETURN
from the subroutine execution proceeds with the statement which follows the
ON .. GOSUB.

If the expression is zero, negative, or larger than the number of subroutines
provided in the list, no subroutine is executed and execution proceeds with the
next line of the program.

Commas may not be used in the expressions following the GOSUB. The
PC-1360 cannot distinguish between commas in expressions and commas
‘between expressions.

EXAMPL&'
INFUT A
28}: ONAGOSUB 100, 200, 300
30 END
100 PRINT “FIRST”
116 RETURN
200 PRINT “SECOND”
210, BETURN Arinput of 1 prints ‘FIRST: 2 prints ‘SECOND":
I PRINT “THIRD” 3 prints "THIRD. Any other inpul does not
210 BETURN produce any prirt,
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0 N EE = G v
FORMAT: 1. ON expression GOTO expression list
Where: expression listis: expression
Or. expression, expression st

Abbpreviations: 0.;G.
See Also: GOSUB, GOTO,ON ... GOSUB

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 to an integer. If the value of the integer is 1, control ig
transterred to the first iocation in the list. If the expression is 2, control is transferred
to the second location in the list: and so forth.

It 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 ONAGOTO 100,200,300
30 GOTO 900

10¢; PHRINT "FIRST”
119 GOTO 900

200 PRINT “SECOND"
218 GOTO g0

300 PRINT “THIRD"
319 GOTO o0

998 END

Arvinput of 1prints 'FIRST; 2 prints ‘SECOND’; 3 prints 'THIRD'. Any other input does not produce
-any print,
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OPEN C.V,S

FORMAT: 1. OPEN “baud rate, parity, word length, stop bit, type of code,
end code, text end code”
2. OPEN

Abbreviation: OP.
See Alspo: CLOSE

PURPOSE:
Allows data 1o be transferred through the 1/O interface. Also sets the /O
conditions.

REMARKS:

Format (1) enables data to be transferred through the /O interface (serial /O
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 Bits: 1,2
Type of Code: A
Cnly ASCH codes can be fransmitted or received.
Therefore, A is always specified.
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TextEnd Code:

BASIC HEFERENGE

C,F L
Specifies the type of end code o 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.
EOQ—&FF

Specifies the text end code 1o indicate the end of the
program, etc.
(May be reguired when using the SAVE or LOAD
commands.)

Any condition specified in the OPEN command can be omitted. If omitled, the
current condition remains unchanged.

Informat (2), all conditions set previously are retained. This format enables data
to be transferred through the 1/O interface.

Executing the OPEN command while the circuit of the I/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 1o close the circuit. (The
circuit also closes when the RUN 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”

—Parity (none)

1

-Text end code (&1A)
-t pode (CR code)

| L-Type of code (ASGI)
-—MNumber of stop biis (1 bif)
-Word length {8 bis)

—Baud rate (1200 baud)

‘Thé conditions in the example above are set after the batteries are replaced or alter the ALL RESET

buttonis pressed.

OPEN “,,,2”

Only the number of stop bits is changed.
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OPENS o Cre

FORMAT: 1. OPENS$

Abbreviation: QOP.$
See Aiso; OPEN

PURPOSE:
Obtains the currently set 1/O conditions,

REMARKS:
The currently set I/ O conditions are obtained as a character string

~

EXAMPLE:
OPENS [Ei11=2) 1200, N, 8,1, A, C, &1A
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AINT _ - v

FORMAT: 1. PAINT expression 1], expression 2]

Abbreviation: PAIL
See Also: LLINE, BRLINE, CIRCLE. COLOR

PURPOSE:
PAINT is used to hatch 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 LLINE or RLINE verb and for the circle {or sector) drawn
by the CIRCLE verb by specifying a value for expression 1. For rectangles,
0 to 10 may be specitied while for circles {or sectors) 1 to 6, @ or 10 can be
specified.




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 to 7 in the extended Color mode and 0 to 3in the
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:

LUINE (0,0) — (200, —200),0,0,B
PAINT S, D

FPAINT 6, 0
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res . :

FORMAT: 1. PASS "character string

a7
o

Abbreviation: PA.
See Also: CSAVE, CLOAD, NEW

PURPOSE:
The PASS command is used fo 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
following special symbols 1 # $ % & () %k +~/,. ., <=>2@V 74

Once a PASS command has been given, the programs in memory are protected.
A password protected program cannoct be examined or modified in memory. It
cannot be sent to tape or listed with LIST or LLIST, nor is it possible to add or
delete program lines, If several programs are in memory and PASS is entered,
ali 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 to set and remove protection.

Press {3 i::8 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 [301ia:1 -

EXAMPLE:
PASS “SECRET”

Establishes the password 'SECRET for all programs in memory.
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FORMAT:

1. PAUSE print expr

2. PAUSE print expr, print expr, ., ptint expr
3. PAUSE print ist

4. PAUSE print list;

5. PAUSE

Where: printlistis: print expr
or: print expr: print ist
and; printexpris: expression
or: USING clause; expression

The USING clause is described separately under USING

Abbreviation: PAL.
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 preset interval of about .85 seconds and then continues
executionof the program without waiting for the ENTER key orthe 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. If 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
CURSGOHR 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 of 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.

- Informat (3), the specified value is displayed continuously from the left side of

the display. However, i 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 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 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$= “ABODEF"
YE = XY
Display
20° PAUSE A
10.
30 PAUSE X% ABCDEF
40 PAUSE X$,Y$, A B ABCDEF XYz
10. 20.
50: PAUSE Y$:X$; XYZABCDEF
60: PAUSE A%B XY¥YZABCDEF200,
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PEEK C,V,M

FORMAT: 1. PEEKmemory address

Abbreviation: PE.
See Aiso; CALL, POKE

PURPOSE:
Heturns the memory contents at the specified location.

REMARKS:

PEEK returns one byte of memory. The returned value represents the 8 bits of
data as a value from 0 to 255 (&0-&FF hexadecimal) Memory address is the
range between @ to 65535 (&0 ~ &FFFF},
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Pl C.V,F

FORMAT: 1. Pl

Abbreviation:
See Also:

PURPOSE:
Pl is a numeric pseudovariable which has the value of PL

REMARKS:

it is identical 1o the use of the special Pl character (#) on the keyboard. Like
other numbers the value of Plis kept fo 10 digit accuracy (3.141592654).
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o o e

FORMAT: 1. POINT {expression 1, expression2)

Apbreviation: POI.
See Also: GCURSOR, PSET, PRESET

PURPOSE:
Reads the state of the specified dot.

REMARKS:

1f the dot specified by (expression 1, expression 2} is fit, a “17 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 to +32767. However, dots on the screen are in the range of 0-149
for expression 1 and 0-31 for expression 2,

EXAMPLE:

1@ CLS: WAIT 0:A=75
20: LINE (50,0)-(50,31) e
30: LINE (100, 0)-(100, 31) .| Draws 2 vertical lines.

40: PSET (A, 16) « Lights up a dot (point) between the 2 lines.

50° B= POINT (A+1,16) o ghecks to see whether the next dot on the rightis
60 IF B THEN 150 « L, jump to ine 158,

70: PSET (A+1.16) «- |f cleared, light it.

80 PRESET (A, 186) « Then, clear the dot fit up earlier.

98 A=A+ « Move one dot to the right,

100: GOTO 58 « Go back to line 50.

150: B= POINT (A-1,16) — g&ig@@ to see whether the dot to the left of the lit

16@: IF B THEN 5@ « i, go to line 50.

17@. PSET (A—1,16) «- M cleared, light it.

180 PRESET (A, 16} « Then, clear the dot It up earlier.
190 A=A~1 « Move one dot to the left.

200 GOTO 150 « Go bhackto line 150,

Executing this program moves a dot back and forth between 2 vertical lines drawn on the sereen.
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pOKEMNMW o o

FORMAT: 1. POKE memory address, data | data ...]

Abbreviation: PQ.
See Aiso: CALL, PEEK

PURPOSE:
Writes data 1o 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 byte in the range 0-65535 (&0-&FFFF
hexadecimal.} If more than one byte is specified, the following bytes are written
1o consecutive memaory addresses, Attempting (o write beyond memory address
limits will generate errors,
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— e 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 be specified within the range of - 32768 to
+32767. However, dots on the screen are in the range of §-149 for expression
1 and @-31 for expression 2.

EXAMPLE:

10: CLS : WAITQ

20: LINE (20, 8) - (130,31), BF

30: FOR X=—25 TO 25 STEP 0.5

40 Y=—1% SOR ABS (25%25- Xk X)
50: PRESET (X4 75,Y +31)

60: NEXT X

70: WAIT @ GPRINT

Executing this program draws a semicircle inside a filled square.
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PRINT v

PRINT print expr

PRINT print expr, print expr, print expr, print expr
é
%

PRINT print list
PRINT print list;
PRINT

PRINT = LPRINT
PRINT = PRINT

NSO A W~

Where: printlistis: printexpr
or: printexpr; printlist
and: printexpris: expression
or: USING clause; expression

The USING clause is described separately under USING

Abbreviation: P.
See Also: LPRINT, PAUSE, CURSOR, USING, WAIT

PURPQSE:
FPRINT is used to print information on the display or on the printer.

REMARKS:

PRINT is used to display prompting information, results of calculations, etc. 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. It 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 a range of 12
columns, the 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 28,
If the specified value exceeds 12 columns, the following is performed.

1} When the numeric value exceeds 12 digits {when the decimal fractionin 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 ieft) 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.

Ifthe 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 middie 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, etc.) with serial I/0 commands
{LPRINT, etc. for the serial /O interface). Combining them may clear the display
start position specified in format (4).

i format (5), the previously displayed value is displayed as is.

The sixth and seventh forms of the PRINT statement do no printing. The sixth
form causes alt 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=123B=5/0:X§="ABCDEF" : ‘
Y= “YWXYZ" 5 ABCDEF 5.55555E—@1 |

g i
20 PRINT X$.B
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30 PRINTA:B | 123.5.555555556E - 01 #
40 PRINTX$:A: . ABCDEF123.

| ABCDEF123.VWXYZ5.5555555

|

B0 PRINTYS:B F ;
| B6E—01 [
!
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PRINT #

CV,T

FOBMAT: 1. PRINT # “varlist’
2. PRINT # “filename” ; var list

‘Where: varlistis: variable
or: variable, var list

Abbreviation: P.#
See Alsp: INPUT #, PRINT, READ

PURPOSE:
PRINT # is used to store values on the cassetle tape.

REMARKS:

The following variable types can be used for variable names:

(1) Fixedvariables—A, B, X, A(26), T A(10) % efc.

(2) Simple variables—AA, B2, XY35, elc.
(3} Array variables—B(#% ), CD{%k), NSk ), etc.

1) Saving fixed variable contents onto tape

Thie contents of fixed variables can be saved onto tape by specifying the desired

variable names {(separated by commas) in the PRINT # statement.

PRINT # “DATA17 A B, X, Y

This statement saves contents of variables A, B, X, and Y into tape file named

“DATA 1",

If 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 & .

PRINT # “D-2"; D%

This statement saves the contents of fixed variables D through Z (and of
extendedvariables A(27) and beyond, if defined) into the tape file named “D-2".

PRINT # E,X$,A(3¢) %
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This statement savés the contents of the fixed variables E and X$ and of the
extended variables A(30) and all the remaining variables, onto the fape without
filename.

Subscripted fixed variable names A{1) through A(26) can be specified in the
PRINT # statement in much the same way as A through Z (or AS through Z8).
However, if array A is already defined by the DIM statement, A() cannot be used
1o 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-17, 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 specify-
ing the array name subscripted by an asterisk enclosed in parentheses(% ).

PRINT # “DS-2"; X(%), Y$(%)

This statement saves the contents of all the elements (X(0), X(1),...) of the array
X, and of all the elements (Y$(8), Y&(1),...) of the array Y§, in the tape file name
“{)S“EH“

Itis not possible to save the contents of only one or more specific elemenis 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 vou to save only a specific part of iL.

If the PRINT # statement is executed with no variable names specified, an error
(ERROR 1) will result.
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wm CAUTION— | ) o
The locations for extended variables such as A{27) and beyond, simple variables,
and/or array variables must be set aside in the program/data area before the

PRINT # statement is executed. Otherwise, execution of the PRINT # staterment
for underfined variables will result in an error.
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SRINT 1 o "

FORMAT: PRINT#1 variable, variable, variable...

Abbreviation: P .#1
See Also: OPEN, INPUT# 1

PURPQOSE:
Sends the contents of the specified variables through the serial /O interface
(terminal)},

REMARKS:
This command is valid only when the circuit of the serial /O interface is open
(due to the OPEN command}. s ignored otherwise.

%k Variables are specitied as follows.

Fixed Variables:  Specify each variable name.
[Example] A, B, C§
Note: Fixed variables cannot be specified inthe form of A%k
Simple Varables: Specify each variable name.
iExample] AA B1§, C2
Array Variables:  Specify in the form of array name (k).
[Example] B(#k), CH{%k)
Specified in this manner, the contenis of all elements in the
array are sent. (Array elemenis cannot be specified indi-
vidually).

[Example] 50 PRINT #1A, AB, C§, E(%)
When dala is sent, the end code is added to the end of the contents of each
variable. The end code is added to the end of the contents of each element for
array variables also,
For example, when

A = 12345 and BS = "ABC”
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PHRINT#1A,B%

Sends A and B$ in the following form. (Provided the end code is CR.)

e S@nding direction
i Pl o] o ;T“ O
@i,gz :3{4 50 @5@1@@5&%@ 4 GR%A%&%%G;CR;
; I _ i SRS SN SR S ek
: S - : b
Contents of variable A ¢ i_ \\\\\\\ - End code
| L Contents of variahle BS
_ = End oode
* i the value of the numeric variable is
negative, a * — " sign is sent before
the value.

The elements of an array are sent in the following sequence.
1 dimensional array: [Example] for B (3}

B@)—B{1)—=B(2)—-B(3
2 dimensional array. [Example]for C (2, 3)

Co0-—-CO 1H—-C(@ 2)..
The locations for extended variables such as A{27) and beyond, simple vari-
ables, and/or array variables must be allocated in the program/data area before
the PRINT# 1 command is executed. An error results 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.

If symbols such as “7” and "V " are included in the data to be sent, they are
coverted to “Pl" and “SQR" respectively, and then sent.
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- o o

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} if lit and
lights it if cleared.

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 §—149
for expression 1 and 031 for expression 2.

EXAMPLE:

10: CLS: WAIT ¢ DEGREE
20: FORA = 0 TO 600
30 B=-1%SINA

40: Y = INT (B%16) + 16
50: X = INT {A/M4)

60: PSET(X,Y)

70: NEXTA

80: WAIT: GPRINT

Executing this program draws a sine curve on the screen.
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RADIAN C,V

FORMAT: 1. RADIAN

Abbreviation: RAD.
See Also: DEGREE, GRAD

PURPQSE:
RADIAN is used to change the form of anguiar 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 resuits from
the ASN, ACS, and ATN functions,

The RADIAN function changes the form for all angular vaiues to radian form
untit DEGREE or GRAD is used. Radian form represents angles in terms of the
length of the arc with respect {0 a radius, L.e., 360° is 2 Pl radians since the
circumference of g circle is 2 Pilimes the radius.

EXAMPLE:

10 RADIAN
20: X = ASNA1
30 PRINT X

X now has avalue of 1570796327 or PU2, the Arcsine of 1.
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RANDO C.V

FORMAT: 1. RANDOM

Abbreviation: RA.
See Also: RND

PURPOSE:
RANDOM is used to reset the seed for radom number generation.

REMARKS:

When random numbers are generated using the HND function, the PC-1360
begins with a 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
seqguence of random numbers generated with BND is the same each time,
unless the seed is changed. This is very convenient during the development of
a program because it means that the behavior of the program should be the
same each ime it is run even though ftincludes a RND function. When you want
the numbers to be truly random, the RANDOM staterment can be used to make
the seed iself random.

EXAMPLE:

10: RANDOM
20: X=RND 10

‘When run from {ine 20, the value of X is based on the standard seed. When run from line 10, a new
seed s used,
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READ v

FORMAT: 1. READ vanablelist
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 fo
variables.

REMARKS:

When assigning initial values 1o an array, it is convenient to list the values in a
DATA statement and use a READ statement in a FOR ... NEXT loop to load the
values info the array. When the first BEAD is executed, the first value in the first
DATA statement is returned. Succeeding READSs use succeeding valuesin the
sequential 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 statement.

EXAMPLE

10: DIMB (1)

20 WAIT 32

3¢ FORI=1TO10

40° READ B()

50: PRINT B(l) %2,

60 NEXTI

70, DATA 10, 20, 30, 40, 50, 68
B8¢: DATA 7@, 89, 96, 100

aa: END

[12) Setup an array
{40} Loads the values from the DATA statement into B{  +—B{1)is 10, B(2} is 20, B{3}is 39, etc.
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e o :

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 tregted as a comment,

EXAMPLE:
10 REM THIS LINE HAS NO EFFECT
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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 Iine number is not specified, the lines are renumbered
1o start from 1@ in increments of 10. RENUM updates referenced line numbers
in GOTO, ON GOTO, GOSUB, ON...GOSUB, RESTORE, and {IF).. THEN
statements.

if any line number exceeds 65279, or a specified line number does not exist,
error 4 Is generated. Changing execution order generates error 1, RENUM is
only used in BASIC and PRO modes (other modes: 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 recenily merged program. If the lowest line 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.

If a line number includes non-numeric characters error 8 is generated.

Error examples:

GOTO1+2 GOTOABS (—100)
GOTO"A” + "B~ GOTOLEFTS (“ABC".2)
GOTOA GOTOBS

GOTO100.0 GOTO + 1E62

Error 3is generated if renumbering makes the fine length 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 cornmand will generate ERROR 9.
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If thie display shows “ %, pressing the f:1z18 key will interrupt renumbering. A
display of “% %" indicates that BREAKIng is not possible. Error generation or
use of the Bz 108 key leaves the program unchanged.

RENUM ERROR LIST
Error display Description Flashing cursor lpcation
ERRORA 1 RENUM input specificalion error site of error
ERROF 1IN e or ORoafter GOTO o siteoferror; orend of fine
GOSUR, or " or CK after THEN
EF%F%OF% 3N new line number exceeds 65279, head ot line; or end ofline
or line length excesds 70 byles
ERROR 4 referencad line does not exdist; or a site of error
parameter exceeds 5279
ERRGOR 4 IN referenced line number does not referencing fine
exist
ERROR 9 | attermnpt to RENUM in RUN or TEXT site of error
mode
ERROR 9 IN non-numenc  characters  In line site of error
number; of non-executable state-
ment alier THEN
EXAMPLE:

10: INPUT “CONTINUE": A%

2¢: IF ARS="YES" THEN 80

3@ IFAS="“NO" THEN10

40: PRINT "ENTER YES OR NO PLEASEY
50: GOTO 19

80 END

RENUM 100, 10, 5

LIST

100: INPUT “CONTINUE"; A$

105: IF AR="YES" THEN 125

110: IF A$="NO" THEN 100

115: PRINT “ENTER YES OR NO PLEASE!”
120: GOTO 100

125: END

251



BASIC HEFERENCE

e TORE . o V

FORMAT: 1. RESTORE
2. RESTORE expression

Abbreviation: RES.
Bee Alsp: 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 first value in a
DATA statement and proceeds sequentially through the remaining values. 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,

it RESTORE is used in a multi-statement fine, followed by a colon {e.g., 20
RESTORE: READ A), any later attempt to renumber that program using the
RENUM command wiil generate ERROR 9. Make sure that all RESTORE state-
ments are either on separate lines at the end of any multi-statement line, or in
format 2; followed by an expression (e.q., RESTORE X#%Y).

EXAMPLE:

10: DIM B(10)

20: WAIT 32

30: FORI=1TO 10
40: RESTORE

50: READ B()

60: PRINT B(l) %!
70 NEXTI

80: DATA20

90: END

[18] Setsupanarray.
1501 Assignthe value 2010 each of the elements of B (),
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——— o .

FORMAT: 1. RETURN

Abbreviation: RE.
See Also: GOSUB, ON.. . GOSUBR

PURPQOSE:
RETURN is used at the end of a subroutine to return control 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 GOSUB or ON. . .GOSUB which calls the
subroutine. lfa RETURN is executed without a GOSUR, and ERROR 5 will oceur.

EXAMPLE:

10 GOSUB 100

2@ END

108 PRINT "HELLO”
200: RETURN

When run this program prints the word “HELLO” one time,

3]
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RIGHTS N . -

FORMAT: 1. RIGHTS(X$,N)
2. RIGHTE("string” N)

Abbreviation: R
See Also: LEFTS, MID$

PURPOSE:
Heturns N characters from the right end of any string X$.

REMARKS:

The value of N must be in the range ¢ to 80. Fractions will be rounded down
(truncated). If 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 retumed.

EXAMPLE:

S0 WAIT 32

10: XXE = "SHARP COMPUTER"
20 FORN=1TO15

30: LET 588 = RIGHTS (XX§,N}
40: PRINT 55%

5@ NEXTN

RUN

R

ER

TER

UTER

PUTER

MPUTER

OMPUTER
COMPUTER
COMPUTER

P COMPUTER

RP COMPUTER

ARP COMPUTER

HARP COMPUTER

SHARP COMPUTER
SHARP COMPUTER

o3
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S NE o oo

FORMAT: 1. RLINE (expression 1, expression 2} — {expression 3,
expression 4) [, expression 5], expression 6 , 8]

Abbreviation: RL.
See Also: LLINE PAINT, COLOR

PURFQOSE:
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.,

HLINE differs from LLINE in that LLINE takes the origin of coordinates specified
by SORGN as areference 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 execuled immediately after
the execution of these commands without B;

POKE &FB20.0

1f 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 omitted.
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EXAMPLE:
5. OPEN

10:
20:
30
40
50:
SN
70

GRAPH

FORA=1TO3

RLINE (3,-40) — (60,~50)
NEXT A

LTEXT

LPRINT

END
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RND R o

FORMAT: 1. RND numeric expression

Abbreviation: RN.
See Aisp: BANDOM

PURPOSE:
RND is a numeric function which generates random numbers.

REMARKS:

i 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 equal to zero. if the argument
is an integer greater than or equal to 1, the result is a random number greater
than or equal 1o 1 and less than or equal to the argument. if the argument is
greater than or equal to 1 and not an integer, the result is a random number
greater than or equal to 1 and less than or equal to the smallest integer which is
larger than the argument: {in this case, the generation of the random number
changes depending on the value of the decimal portion of the argument.):

wwwwwwwwwwwwwww Hesult ----memaemen

Argument Lower Bound Upper Bound
5 e I
2 1 2
2.5 1 3

The safme sequence of random numbers is normally generated because the
same “seed"” is used each time the PC-1360 is turmed on. To randomize the
seed, see the RANDOM verb.
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RUN C

FORMAT: 1. BUN
2 RUN{EM@ number}

label

Abbreviation: R.
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
lowest numbered statement in memory.

The second form of the RUN command executed a program beginning with the
specified line number.

if more than one program s 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 GOTO in eight respects:

1) The value of the interval for WAIT is reset.

2) The display format established by USING statements is cleared.

3} Variables and arrays other than the fixed variables are cleared.

4} PRINT = PRINT status is set.

5} The pointer for READ is reset to the first DATA statement.

6} The cursor specification is cleared.

7} The graphics cursoris resetto (0,7).

8) The serial VO interface portis closed.

Execution of a program with GOTO is identical to execution with the DEF key . In
all three forms of program execution FOR/NEXT and GOSUB nesting is
cleared.

EXAMPLE:
RUN 100

Executes the program starting from line 100,
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SAVE C

FORMAT: 1. SAVE

Abbreviation: SA.
See Also: OPEN, LLIST LOAD, CSAVE

PURPOSE:
Sends the program in the PC-1360 outthrough the serial /O interface (terminal}.

REMARKS:

When the circuit of the serial VO interface is open due to the OPEN command,
the program is sent in ASCll code.

The command s ignored if the eircuitis 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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FORMAT: 1. SETMEM“C”
2. SET MEM "B
3. SETMEM "D

Abbreviation: 5B M.
See Also: MEM, MEM$

PURPQSE:;
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 slots 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 to be used,

RAM card 1 in Slot 1

Pmm
E
|

: Variables s

g

B
® :
| ;‘ MEM returns the byte court for this unused area of he MEmory,

System Area -:'::

2. SET MEM “B” This allows use of both BAM cards at the same time.

The program part is held starting in the cafd in siot 1 while the system area and
variable part is held starting in the card in slot 2. Either 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 memory available but means that the

two cards must always be used together. Using just one card, or exchanging
one card for another is not possible.
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RAM card 1 in Slot 1

Program

D MEM returns the Bite count Tor this unused area of the riemony.

"%

L
Variables / W
I

‘%y@t@e‘n Area

\%\\

?’%AM card 2 in ‘%% te

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
card is allowed. This restricts the flexibility of using the two cards together. It the
memaory usage exceeds the capacity of elther card errors will be generated. The
advantage of this structure is that cards can be swopped individually. For exam-
ple, one card can be changed with another that was used under the same SET
MEM “D7 condition. Note that the program holding card must always be in slot
1 and the vanable holding card in slot 2,

RAM card 1 in Siot 1

Program

MEM returns the byte count for this unused area of the memuory.

\farbﬁg :
M Yy
SYS%@m Area

RAM {:ard 2 ir 8 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 on two cards onto a single’
card. If the total exceeds the memory area available on the one card, execution
stops and an error is generated.

From “D” to “B”
This removes the restriction that program and variable areas must be contained
in their respective card memories,

Fr{)m SSBH 0{‘ Ksc?} tC} !(E}!!
If the program or data part is too big to be held in just one card an error is
generated.

From“C" 1o “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 slot 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 + BAM 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 MEMS) then turn off the power and remove the card.
Hemember 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 not destroyed by using SET MEM to switch from one
memory 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: 5G.
See Also;

PURPOSE:
Returns the sign of expression X,

REMARKS:
X can be any numeric expression. SGNIX) retumns either 1, 0 or —1 depending
on the sign of expression X as shown below:

Value of X Value returned by SGN (X}
X0 1
- X=0 @
X< 0 ~1
EXAMPLE:
5. WAIT 100

10: FORN = ~3 TO 3
20: PRINT N, SGN (N)

30 NEXTN
44: END
RUN
-3, ~1.
-2, ~1,
-1. -1,
@, 0.
1. 1.
2. 1.
3. 1.
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SN o e

FORMAT: 1. SIN(X)

Abbreviation: SL
See Alsp: ASN COS, TAN

PURPOSE:
Heturns 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*SINOF 3018 7, SIN (30}
30 PRINT“SINOFSGIS "; SIN (90)
A END

RUN

SINOF301S 05
SINOF G0 is 1.
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S e en

FORMAT: 1. SORGN

Abbreviation: SO,
See Also: GLCURSOR

PURPOSE:
SORGN is 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)
38: SORGN

130] Specifies the current position (X=60, Y=40) of the pen as the new ofigin 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:
It the expression evaluates to a negative number, SQR(X) generates an error
code. V' can be used instead of SQR.

EXAMPLE:
SQR (5)
0.236067977

3
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STOP v

FORMAT: 1. STOP

Abbreviation: 5.
See Also: END, CONT

PURPOSE:
STOPR is used to halt execution of a program for diagnostic purposes.

REMARKS:

‘When STOP is encountered in program execution, PC-1360 execution halts
-and a message is displayed such as ‘BREAK IN 200" where 200 is the number
of the line cortaining the STOP. STOP is used during the development of a
program 1o check the flow of the program or examine the state of variables,
Execution may be restarted using the CONT command.

EXAMPLE:
18 8TOR

Causes "“BREAK IN 18" to appear in the display.
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STRS o - "

FORMAT: 1. STRS

Abbreviation: STR.
See Also: VAL

PURPOSE:
Converts numeric data into string data.

REMARKS:

The STR$ 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 a string
‘of SHARP ASCII characters in subseguent processing. The STR$ function has
the opposite effect to the VAL function,

Ifthe numeric data is negative, the string will be preceded by a — sign. If numeric
value is (oo 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: BS = LEFT$ (A$, 1)
140: M= VAL (BS)

[118] The program performs some calculations on the numeric variable N,

{1207 The numeric variable N is converted to the string variable A$. String variables are much
easier to manipulate than numerics. In this example, imagine that the first digit of the number is
required. Maybe It is a code for some further process, Having converted the number to a string we
‘can use any of the slring manipuiation commands: LEFTS, RIGHTS, MID§.

[130] This stores just the first digit of the number, or character as it is now treated by the program,
in the string variable BS.

{140] The single digit is reconverted into a numeric variable so that it can be processed by the
program as a muamber.
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A . -

FORMAT: 1. TAN(X)

Abbreviation: TA.
See Alsg: ATN,COS, SIN

PURPOSE:
Heturns 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 value, depending on which mode the compu-
ter is sel to with the DEGREE, RADIAN or GRAD command. An error code is
generated if X is 90",

EXAMPLE:

10 DEGREE

20: PRINT “TANOF 218" TAN (6}
3¢ PRINT “TANOF 4515" TAN (45
40 END

RUN

TANOF OIS @,
TANOF 4518 1,
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— o i

FORMAT: 1. TEXT

Abbreviation: TE.
See Also: BASIC

PURPQOSE ;
Sets the text mode.

(valid only in the program mode)

HEMARKS:

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 o the personal
computer through the serial /O interface.

Execuling 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 E3TRI=:1 kev is pressed to write
the inputio the program/data area.

However, the written contents, unlike in BASIC mode, are not converted to
commands (internal codes) The text is stored as characters and/or numbers in
ASCil 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.

It a program is stored in the internal code of the PC-1360 with the text mode set,
itis converted to ASCI code.

During program conversion, the “ % % " mark is displayed on the right end of the
4th line of the display unit.

The prompt symbolis “<" in the text mode. (itis usually ">".)
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One line in the text mode (inciuding line fiimber and EETEEEL]) must not exceed
80 characters (80 bytes). H aline exceeds 80 characters due to program conver-
sion, the excess part will be cleared.

80 bytes (end is Il 328

10: PRINT “ABC ... 1234567890"
Converted to ASCH code.
10: PRINT “ABC ... 1234567

80 characters (end is §3

i this example, the PRINT command is two bytes in internal code but takes up
B bytes in ASClH code. Because ofthis, the last few characters are deleted (890”).

The number of bytes increases when converting a program from internal code
to ASCIH code, as shown in the example. If, as a result, the capacity of the
program area is exceeded, the program converted up to that point is converted
back to internal code and an error will result (ERROR 6).

It a password has been set, an error (ERROR 1} occurs when the TEXT com-
mand is executed.
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TROFF C,V

FORMAT: 1. TROFF

Abbrevigtion: TROF,
See Also: TRON

PURPOSE:
TROFF is used to cancel the trace mode.

REMARKS:
Execution of TROFF restores normal execution of the program,

EXAMPLE:

16: TRON

20 FOR I =1 TO3
30 NEXT |

40: TROFF

When run, this program displays the line numbers 10, 26, 30, 30, 30 and 40 as the IR |
prassed,

R}
b |
Lad
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TRON eV

FORMAT: 1. TRON

Abbreviation: TR.
See Also: TROFF

PURPGSE:
THRON s 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
execuied. 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 to see the statement which has just been executed. The trace mode
continues untit TROFF is executed or the key operation of the [ERIL## and
E= K1 is performed. After a result is displayed at the position spec ified in the
'CURSOH command during the frace mode, the next line number is displayed
on the next line of the display. (See CURSOR.)

During trace mode, if the display start position has been specified in the 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 clear the CURSOR
setting when execution is resumed.

EXAMPLE:

10: TRON

20 FORI=1 TO3
3@ NEXT |

46 TROFF

When run, this program displays the line number 18, 20, 30, 30, 30 and 40 as the B is pressed,
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FORMAT: 1. USING
2. USING "editing specification”
3. USING character variable

cVv

Abbreviation: U.
See Aiso: LPRINT, MDF, PAUSE, PRINT
Further guide to the use of USING is provided in Appendix C

PURPOSE:
USING is used fo 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

~  Usedtoindicate that numbers should be displayed in scientific notation
& Leftjustified alphanumeric field

For example "###+# 7 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 "####8&&&”
could be used to print a numeric and a character field next to each other.

Ifthe editing specification is missing, as informat 1, special formatting is tumed off,
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EXAMPLE:

10: A=125X$ = “ABCDEF”
20 PRINT USING " #4 #40A
3@ PRINT USING "R&8&8A/RZR7 XS

40: PRINT USING "####8&8&87 A XS

1.25E 02

ABCDEF

125ABC
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AL o o

FORMAT: 1. VAL (X$)
2. VAL ("string”}

Abbreviation: V.
SeeAlso: STRS

PURPOSE:
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.

If 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 STR$
function.

Itillegal characters are included, conversion is performed up to the first occur-
‘ance of an illegal character.

EXAMPLE:

10: INPUT “CYCLE EREQUENGCY ™A$

15: IF ASC (A$) <48 OR ASC(A$)>57 THEN 100
20: F= VAL (A$)

30: PRINTF

40: STOP

:H?F@; PRINT “MUST BE A NUMBER™. GOTO 10

[10] This inputs a string, which is to be converted to a numeric value.

[28] The string is converted io its numeric equivalent. inpufting a number as a string gives the
programmer a Chance to check the input to make sure it is of the correct type orin the correct range
within the program itself.
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WA!T C,V

FORMAT: 1. WAIT expression
2. WAIT

Abbreviation: W,
See Also: PAUSE, PRINT

PURPQOSE:
WAIT is used to control the length of time that displayed information is shown
before program execution continues.

REMARKS:

I normal execution the PC-1360 halts execution after a PRINT, GPRINT,
PSET, PRESET LINE command until the [TEiBI=:0 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 @ to 65535,
Eachincrement is about one fifty-ninth of a second. WAIT @ 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 uniil the [y 8328
key is pressed.

EXAMPLE:
10 WAIT 58

Causes PRINT to wait 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

If:

Then You Should:

You turn on the machine but there is
nothing on the display.

There is a display, but no response
to 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)

1. Checkto see that the slide power
switch is set to ON position.

2. Pushthefzzg keyioseeif AUTO

POWER OFF has been aclivated,

Heplace the batteries.

Adjust the contrast control.

B W

3 b

. Press _C‘LS key 'EG ciear

clear.

3. Turn OFF and ON again.

4. Holddownanykey and push ALL
RESET.

5. Push ALL RESET without any key,

(R ENTER §

1. Change from the PROgram into
the RUN mode for calculations.
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You get no response from any keys.

1. Hold down any key and push ALL
RESET.
- 2. Ifyou 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, it is usual for it not to work the first time.
Even if 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 I 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.

1.

Go back to the PROgram mode and use the SRRl o

“You run your program and get an error message:

F OF the i‘(ﬁ?ng 1o
recall the line with the error. The cursor will be p@s;‘ismned at the g}ia(::e n the

iine where the PC-13680 got confused,

if you can't find an obvious error in the way in which the ling is written, the
problem may lie with the values which are being used, Forexample, CHRE(A)
will produce a space if A has a value of 1. Check the values of the variables
in either the RUN or the PROgram mode by typing in the name of the variable
followed by {21 1i=:)-

You run the program and don't get an error message, but it doesn't do what you
expect.

3.

Check through the program line by line using LIST and the [N and
B <<\s to see if you have entered the program correctly. tis surprising
how many errors can be fixed by just taking another look at the program.

Think about each line as you go through the program as if you were the
computer. Take sample vaiues and try to apply the operation in each line to

seeif 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 10 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 fo temporarily halt execution at critical points so that
several variables can be examined.

6. Use TRON and TROFF, either as commands or directly within the program

- ltotrace the flow of the program through individual lines. Stop to examine the
contents of critical variables at crucial points. This is a very slow way to find
a problem, but sometimes i is also the oniy way.

To continue the program, press the BRI (Down Arrow) key once. This causes
the nextline 10 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 {38 i=:1-

when A =4 is input before -0 k=

Itis necessary to press the SRR (Down Arrow) key once for each line to be
executed until the program eﬂda S?y{m do notwish to continue normal line-by-line
execution, press the [HIEIE:E key to suspend execution of the program. If you
change your mind again, suspended programs may be continued with the
CONT command.

281



TROUBLESHOOTING
A sample session, using our hypotenuse pragram, follows:

5E$p§ay

. INPUTAE

HYPOTENUSE=5.
40: PRINT “HYPOTENUSE=": #

' 40: |

|




THOUBLESHOOTING
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 line, you may inspect or alter
the values of variables.

The form of the instruction for initiating the Trace mode is simply: TRON. The
TRON instruction may be issued as a command (in RUN mode) or it may be
embedded, as a 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 is used as a staternent, it will initiate the Trace mode only when the line
containing it is execuled. 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 also be issued as either a
commandaoraverb. The Trace mode can also be canceled by the key sequence:

As an example in using the Trace mode, enter the following program to compute
the iength of the hypotenuse of a triangle given the length of the sides:

Program Listing:
10 INPUTA, B
200 A=A%A B=B%B

300 H=V" " (A+B)
40: PRINT "HYPOTENUSE = ":H
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in RUN mode, issue the TRON command, followed by the RUN command.
Notice the INPUT command operates in the usual manner by displaying a question
mark for each input value required. As soon as you have entered two values,
the line number of the INPUT statement appears:

i

i 10: |
; i

By pressing the JIEIIR (Up Arrow) key and holding it, you may review the entire

ine:

*; 10: INPUT A B |

In the 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 performed manually

when the display starting position has been specified with the CURSOR
command, the display starting position will be cleared.
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MAINTENANGE OF THE PC-1360

nce of the PC-1360

To insure trouble-free operation of your SHARP FC-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, vehicies 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.

If the computer is subjected to strong static electricity or external noise t may

“hang up” (all kevs become inoperative). f this occurs, pressthe ALL RESET
button while holding down any key. (See Troubleshooting).

Keep this manual for further reference.
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Appendixﬁ |
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
ertered, Check for things such as semicolons on the ends of PRINT
statement, misspelied words, and incorrect usages.

3%k/2

2 Calculation error

Here you have probably done one of three things:
1. Triedto use too large a number.
Calculationresults are greater than 8 999999998k 99.
2. Tried to divide by zero.
5/0
3. Anillogical calculation has been attempted.
LN ~300r ASN 1.5

3 llegal 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)

lilegal function argument. This means that you have tried to make
the computer do something that it just can't handie.
The interval that is greater than 65535,

WAIT 66000
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Too Large A Lifie Number

Here you have probably done oné of two things: -

1. Tried to use a non-existent line number by the GOTO, GOSUB,
RUN, LIST or THEN etc.

2. Tried to use too large a line number. The maximum line number
s 65279,

Next Without A For ...

Subroutine nesting exceeds 10 levels.

FOR loop nesting exceeds & levels.

RETURN verb without a GOSUB, NEXT verb without a FOR, or
READ verb without a DATA

Butfer space exceeded.
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
cassette recorder connected o 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 VO device and the
PC-1360.
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g Other errors

This code will be displayed whenéver the computer has a problem
that isn't covered by one of the other eight error codes. One of the
most common causes for this error is trying to access data in a
variable in one fashion (.g. A$) while the data was originally stored
in the variable in another fashion {e.g.A).

Regarding Input Errors

When executing a program, an error may occur due o input errors of the
program, Inthis case note the following.

Exampie: When KPRINT is entered instead of LPRINT

10K PRINT A$
=2 10 ¥ PRINT A$

10:L PRINT A$

- SOACEH

When corrected in this manner, the computer does not recognize it as a com-
mand. Inthis example, erase KPRINT and re-enter LPRINT.

10:K PRINT A$

LPRINT B

10:LPRINT AS

Space s nol needed when recoghized as a
command.

The command can be checked whether entered correctly by using the
Cursor key.

{Correctinput) (Wrong input)
10:RADIAN 10:RADAN

3 1o#aDiaN L4 T10HADAN
E3 10 RADIAN_ 10 RADAN
10 RABIAN
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Appendix B

Character Code Chart

The following chart shows the conversion values for use with CHR$ 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 laft 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 illegal 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:

Code for “ % "7

Hexadecimal &R

Decimal 42 (32 + 10)
Code for v 7

Hexadecimal &FC

Decimal 252 (240 + 12}

Displaying a character using the CHRS$ command:
The character for code ¢ (&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-126F using the CHRS$ command:
® Do not use code ¢ (&00).

e Squares in the table where no characters are listed are spaces.
® (Codes 248 (&F9) and 250 (&FA) are spaces.

e The character for code 92 (850C) is “h. ™.

Printing a character on the CE-140P using the CHR$ command:

e For printing characters on the CE-140P, codes 8 (808), 10 (&04), 11 (&0B},
13 (&2D), and 27 (&1B} are the control codes for the printer,
The rest, 0 (800) through 31 (&1F), are NULL.

® Any codes other than @ (&00) through 31 (&1F) not used for characters are-
prirted as spaces,

e 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 Bils
bex | @ 1 2 2 4 5 6 7 8 E £
BING™Y | “gugg | 060t | 0d10 | 0011 | 0100 | 0101 | ®110 @111 | 1008 1118 | 1111
p o 18 az |48 sa 8@ | @ 112 | 128 224 | 240
P09 | NUL SPACE] 0 @ P s o
T 17 a3 l4g |68 & 97 113 129 225|241
i iy ! 1 A 2 & a
2 |2 18 |34 |50 |68 |82 |98 |14 | 130 226 | 242
818 2 a =] [ v
3 43 19 35|51 67 | 83 9a 1115|131 227 | 243
Tgﬁ? ## 3 L & ¢ §
4 a4 20 s |52 |68 B4 ve@ {116 | 132 228 | 244
G100 | | $ 4 o T d t
s 5 |° 21 37 183 | 6w |85 ter 117|133 209 | 248
o @@t B 5 E 8] 2 U &
s |l |x 3 |54 L 192 (118 | 134 220 | 246
g @110 8 § F v f v ¥
d i 7 |7 23 s |55 71 187 193 (119|135 2731 | 247
4 gy | 7 G W 3 w L
By I 24 40 (56 |72 83 | tga [12@ | 938 232 | 248
i rooe { g H x b x &
5 9 g 25 41 57 73 29 e |12 137 233 749
1901 ; 9 ; ¥ ; v ]
A 1@ l2s laz ss |72 a0 106 122 | 138 234 | 250
181@ | *, g Z i z B
B |11 27 a3 |sg 75 @7 123 |i3e 235 | 258
BUtH + ; K k | "
Cootz 28 44 60 76 92 | ips 124 | 14@ 236 | 282
[ e < 3 . | | J
0 13 29 45 61 77 93 109 125 141 - 257 253
1 — = i : m }
g 14 3B 46 52 8 I‘i'%ﬁl 118 128 147 - 238 254
111@ > N A 1 ~
F i5 31 a7y a3 79 Qs 111 127 143 N 238 255
1111 / ? o 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 too.

805] [s04]} |Ta0s] (202

[ote] 0 [ o2 3 | 4 5 | 6
o SHIFT | SPC 0 P

1 | | e A
| 2 | CLS | DEF | |2 | B8 ' B §

3 ) 3 | ¢ | s

S s 4 | D T

5 L 5 E | U N
i sw. | 6 [ F [ v [
A ] 7 G W

8 | MODE ( 8 | H X
9 ) g i Y
TA~+ R Ty Tz
| B | NS i K N
¢ | DEL | B L #
| D |ENTER| | - =1 M I

E_ | » I R T I
F AR Lo | ]
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Appendix €

Formatting Output

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 to specify:

# The number of digits

® The location of the decimal point
» Scientific notation format

e The number of siring characters

These different formats are specified with an “output mask.” This mask may be
a string constant or a string variable:

10: USING "###4#"
20: M3="8&&&&&"
30: USING M$

‘When USING is used with no mask, all special formatting is cancelied.
48 USING

USING may also be used within a PRINT statement:
50 PRINT USING M$; N

Wherever USING is used, it will control the format of all output until a new
USING isencountered.

Numeric Masks

Anumeric USING mask may only be used to display numeric values, i.e., numeric
constants or numeric variables. i a string constant or variable is displayed while
a numeric USING mask is in effect, the mask will be ignored. A value whichisto
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 fufiction ¢an 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. Vaitues 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 designated in the mask. The number appears to the far right
of this field; the remaining positions to the left are filled with spaces. Positive
numbers therefore always have at least one space at the left of the field. Since
the PC-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 partis regarded as 11 digits
in the PC-1360.

Note: inall examples in this appendix the beginning and end of the displayed
field will be marked with a '’ character to show the size of the field,

Staterment Dispiay

10: USING “####" (Set the PC-1360 to the RUN mode,
20: PRINT 25 . 25. ] | -

30. PRINT —350 |—350. |

40: PRINT 1000 ERROR7IN4D

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 to 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 to be displayed, the remaining
positions to the right will be filled with zeros. if there are more significant decimal
digits in the value than in the mask, the exira digits will be truncated (not
rounded):

Staterment Display

10 USING “#### ##7

20: PRINT 25 | 25.00)
S0 PRINT -350.5 | —350.50 |
AQ: PRINT 2.547 | 2.54 |

Specifying Scientific Notation

At A character may be included in the mask to indicate that the numberis 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 notrequired. Upto 9 '#
characters may appear 1o the right of the decimal point. Following the charac-
teristic portion, the exponentiation character, E, will be displayed followed 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 “## 27 which would
print numbers of the form 2B 99°. The largest scientific notation field would be
VA FHHHAHEAFEFEDT which would print numbers such as *—1.234567890F
=120

§ia?em@ﬁ$ ii}fzj@jgy
0 USING “# 4 #4 N7
20: PRINT2 | 2.00F 00|

30: PRINT —365.278 | —3.65E 02/
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Specifying Alphanumeric Masks |

String constants and variables are displayed using the ‘& character. Each ‘&’
indicates one character in the field to be displayed. The string will be positioned
at the left end of this field. If the string is shorter than the field, remaining spaces
o the right will be filled with spaces. ltthe string is longer than the field, the string
will be truncated to the length of the field:

Staterment Display

10: USING “&&&&&&"
20: PRINT “ABC” |ABC |

30: PRINT "ABCDEFGHY | ABCDEF |

Mixed Masks

In most applications a USING mask will cortain 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 “#####8&&&&" is a specification for displaying two separate values—a
numeric value which is aliocated 5 positions and a string value which is allocated
4 positions:

statement Display
10: USING “### ##887:25 “CR” | 25.00CR |
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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Appendix D * | N N
Expression Evaluation and !
Priority

perator

‘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:

100/ + 45

as either a calculation or as a part of a program, the PC-1360 does not know
whether you mean:

) 100 | 45
S g +45-65

Since the PC-1360 must have some way 1o 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,
Le., 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 {—)

Muftiplication and division {3, /)

Addition and subtraction {+, -}

Relational operators (<, <=, = <> = >}
Logical operators (AND, OR, NOT}
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will be evaluated from left to right. (The exponentiation will be evaluated from
right to left), Note that with A+B-C, for example, the answer is the same
‘whether the addition or the sublractlion is done first.

When an expression contains mulliple nested parentheses, the innermost set is
evaluated first and evaluation then proceeds outward.

For level 3 and 4, the last entry has a higher priority.

Far example: —2Nd s — (2%
AT 32

Sample Evaluation
Starting with the expression:
{(3+5-2)%6+2)/10ALOG 100
The PC-1360 would first evaluate the innermost set of parentheses. Since ‘+’
and ‘" are at the same level it would move from left 1o right and would do the
addition first:
((B-2)%k6+2)/10~LOG 100
Then it would do subtraction:
{(B)®R6+2Y10/L0OG 100
or:
(6kE6+210/LOG 100
In the next set of parentheses it would do the muliiplication first:
(36+2)107LOG 100
And then the addition:

(3810~ LOG 100
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or

38/104LOG 100

Now that the parentheses are cleared, the LOG function has the highest priority
80 It is done next:

38/10n2

The exp@ﬂent%aﬁén is done next:
368/10¢

And last of all the division is performed:
0.38

This is the value of the expression.
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Appendix E __ -

Key Functions in BASIC

~ON {ON)

I BRK 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 inferrupt execution.
e When pushed during manual execution, execution of such
1/0 commands as BEEP and CLOAD is interrupted.

® The yellow key marked “SHIFT" must be used lo designate
a second function. {(appearing above each key.)

—  7is entered,

e When storing something in or recalling something from the
HeSerVe mode, press belore the labelled key.

e Use to clear the contents of the entry and the display.
e Use inreset the error.

® Not only clears the display contents, but resets the com-
puter to its initial state.
~—[nitial state—
# Resets the WAIT timer.
# Hesetls the display formal. (USING format)
e Hesetls the TRON state (TROFF),
&
&

Heasels PRINT = LPRINT.
Hesets error,

® Use to change the operational mode selection from RUN
to PROgram or from PROgram to RUN.

e Numeric keys.
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Decimal point,

Use to enter an abbreviation of a command/verb/function.
Use to designate the decimal portion in USING format
designation,

Use to designate an exponent in scientific notation. (This
key is a letter E key: upper case)

Division key.

Muktiplication key.
Use to designate an array variable in INPUT#, PRINT#, efc.

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 (A, 8.0, F G H,J KL =2,
X,C,V. BN M,SPaCe) is pushed after pressing the [sl3a
key, it starts to execute the program from the program line
that has the same iabel as the key code pressed.

Alphabet keys. You are probably familiar with these keys
from the standard typewriter keyboard.

If pressed asis, an upper case character is displayed. If an
alphabet key is pressed after pressing BN & , a lower case
character is displayed.

Use to provide space when entering programs or characters,
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' In assignment statements, use to assign the contents

(number or character) on the right for the variable specified
on the left.

- Use when entering logical operators in iF sentences.

e Use to designale these symbols.

7. e Useto designate and cancel characters.
e |iseto specily labels.
#:  ® Usewith USING statement, fo provide the instruc-
tion 1o define the dispiay format of numencal data.

$: e 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.
@: e Use for reserve contents when the reserve key is
used as a program key.
Example: GOTO 100 @
% : ® Use as a character string within “

5

Use to enter CLOAD?
Use to divide two or more statements in one line.

Use 1o provide pause between two equations, and be-

 tween varables or comments.

Use to provide multi-display (two or more values/contents
displayed al a time).

Use to provide pause between the instruction and the
variable.

¢ Use o enter parentheses.

Shifts the cursor to the right (press once fo 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 1o the left (press once fo advance one

position, hold down for autornatic advance).

» Otherwise the same as the 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 square 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 1o 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 symbol display.)

The SML symbol is displayed when g1 is pressed. i{ 8
L and E are pressed, a b ¢ is displaved. If (1[0 i
pressed again, the SML symbol disappears and upper
case characters are entered.
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The” 1] | and | B Leys have the foliowing functions, depending on designated
modes, as W@§§ as the state of the computer,

Mode State
RUN | Program being o Pt
executed e e
Program is tem- To execute the next Todisplay program
porarily interrupted | line linebeingexecuted or
PRINT LINE already executed, hold
PRESET, PSEﬁT« thiskey down.
GPRINT
statement being
executed
PRINT statement
just now executed
Under break
INPUT statement SO
being executed non function
Error condition "1 Todisplay error-
duringexecuting | producing line, hold
| program e this key down.
TRON conditio To execule 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 line is
not being displayed)
Programistem- ' To display theline Same asleft.
porarly interrupted. | interrupted
PRO Error condition Todisplay the line Same as left
- with srror
Other condition To display the first To display the lastiine
line
{When the program line is being displayed)
To display the next To display the pre-
program line ceeding program iine
RESERVE T T

® Onthedisplay the 3551350 key is the same as a space.

® If no key is entered in i‘he key input request mode for approximately 11
minutes, the power is automatically turned off (auto-power off function).
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Appendix F

Signals Used in the Serial I/0 Terminal

The PC1360 is equipped with a 15-pin connector for the serial /O terminal. The
pins used and their signals are described below.,

Display

g PC-1360
[, Right side view

Pin | Name Symbol | VO | Function |
1 Frame Ground FG — ] Pmteotévéghamés ground
2 Send Data SD | Out | DGCoutput signat
3 Receive Data RD . DC input signal
4 Reguestto Send RS Out | HIGH: Sends carrier
5 Cleario Send CSs In Mg(}H?i”"z*angmiﬁgic}n é;agépied
7 Signal Ground SG 1 - Reterence @ voltage for all
signals
B8 Data Carrier Detect co | on - HIGH: Carrier signal received |
10 Vo Power supply m
I 11 Receive Ready RR | Out | HIGH: Receive enabled
12 Peripheral FPAK | %r; g See Note 3, |
Acknowledge | ; !
lllll 13 VO T Power Sa‘spgj?iy i %
14 Data Terminal Ready ER COut HIGH: Local terminal ready |
75 | PeriphoralRequest | PRO | Out | SeeNoted 7




o . . _ APPENDINES
Note: 1. HIGH!VC voliage level, LOW: SG 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 usedfor communication with otherterminals.
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Appendix G

Specifications

Model:
Processor:
Programming
lLanguage:
Systern ROM:
Memory Capacity:

heldin
RAM card
(BKEB)

Stack:

PC-1360 Pocket Computer

§bit CMOSCPU
BASIC
136 K Bytes
RAM:
System internal 960 Bytes
{ System area 1282 Bytes '} can be ex-
User ftended 1o
FixedMemory Area  208Bytes  $64KB using
(A~2Z, A%~ Z8)  the  two
Program/Data Area 6558 Bytes § slots
Reserve Area 144 Bytes  J
Sub-routine:  10stacks  Function: 16 stacks
FOR-NEXT: Sstacks  Data: 8 stacks

Operators:

Numeric Precision:
Editing Features:

Memory Protection:

Addition, subtraction, multiplication, division, tri-
gonometric and inverse irigonomelric functions,
logarithmic  and  exponential  functions, angle
conversion, square and square root, sign, aosolute,
integer, relational operators, logical operators etc. ..
10 digits (mantissa) + 2 digits {exponent).

Cursor left and right, line up and down, character
insert, character delete,

CMOS Battery backup.

Serial Input/Qutput 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: 1 or 2 Bits

Connectors Used: 15-pin connector (for extemal
squipment)
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Output Signal Level:  C-MOS level! (4-6 Volts)

interfacing Signals:  Inputs: BS, CS, CD

Qutputs: S0, RS, KR ER
Others: 8G, FG, VO

Printer interface capability:

11 pin (For CE-126P, CE-124)

Graphics interface capability:

2 Ham Card Slots;
Display:

Keys:
Power Supply:

Power Consumption:

Operating
Temperature:
Dimensions:
Weight:

Accessories:

Options:

Copy Capability:

CE-140F commands (CIRCLE, PAINT etc.).

each card 2KB, 4KB, 8KB, 16KB, or 32 KB.

4-tine 24-digit liquid crystal display with 5x7 dot
characters or 150x 32 dot graphics.

62 keys. Alphabetic, numeric, special symbols, and
functions. Numeric pad. User defined keys.

6.0V DC: Lithium cells.

type: CR-2082x2

6.0V DC @ 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) » 72(D) x 16(H) mm.

752" (W) x 227/32" (D} x 5&" (H)

Approximately 220g (0.49 Ibs.) (with cells and a BAM

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-
2ZH16M), 32 KB (CE-2H32M)

(Cassette Tape Recorder (CE-152)

Printer/Cassette Interface (CE-126P)

Printers (CE-140P, CE-515P, CE-516P) efc.

RAM cards can be copied from siot 1 1o slot 2,
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Appendix H __
lfging Programs Developed for other
SHARP Models on the PC-1360

This chapter includes information for program compatibility for the following
models:

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 ortwoline output.

2. Any character code 96 (&60) specifying a space must be changed 1o code
32 (420) as code 96 specifies a single quote on the PC-1360. These codes
usually appear in CHRS$ commands,

PC-1350

Programs made on the PC-1350 Is basically usable on the PC-1360. When the
PC-1360 reads into the PC-1350 programs on tape, conversion is automatically
executed. Bul, depending on programs, the case that generates memory over,
and the case that cannot reserve variables sometimes occur because program
size sometimes become oo large. Also, depending on programs, it generates
an error when one line consists of over 80 byles. In order to use the PC-1360
programs on the PC-1350, it is possible to SAVE on tape by the command
below:

Note. itis 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

1. The n key is not a defined key inthis computer. For programs which define
the [l key, define another key. For example:

102", (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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Program Examples

Having read the description of each of the various functions in the preceding
chapiers, you have by now gained a knowledge of a number of program com-
mands. However, in order for you to have & 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 vour 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 a calculation, ete.} are indicated by the checkmark “ v,

5. Thenusing 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-516F may be used as a peripheral
unit in executing the program. However, when using the CE-518P or CE-
516P, observe the following points:

1. DIF switch setting
® With CE-B16P ... Set all the DIP switch pins to the OFF position.
e With CE-516P ..., Set the No. 1 to 5 switch pins o 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 is used, 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-518P: a
(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 satisly your purpose or
some programs may not be as precise gs you wish them to be. Therefore,
Dlease carelully check the data in each of the program exampies you use and
confirm that they meet your requirements. H not, please modify them as required
to meet your purpose hefore using them,
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CONTENTS
{Title) (Page)
1. COMPARATIVE BELT GRAPH[PT ... e 314
2. MODIFIED MOVING AVERAGE ..., 322
3. TRANSFER OF PROGRAMFILE ... T S PO 325
4. ROUND GRAPHIC [P et ot 329
5. SKEJUMP it e s 333
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’ngmm Title: COMPARATIVE BELT GRAPH

Color Dot Printer
CE-140P Required

® OVERVIEW

This graph is used to compare the ratio by per cent ofitems in total yearly import.

B INSTRUCTIONS

1. Program starts at [Bl38 £Y

input the number of belts between the range of 1-25.

3. According to the display, input as follows, name of belts (within seven
characters), the number of items (between the range of 2-12), and the name
of items (within seven characters).

4. Following 3., input the data of each items. It 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 bell graph.

?\3

® REMARKS

itis possible to change the pattern and the color of graph by changing the DATA
inline 560.

_%_@QLQR BLACK PU?PLEE RE[} EMAGQN?A GREEN | CYAN WELLOW

PT 1 2 | 3
;

AWERNlHQRiEONML VERTICAL ;C?’%QSSED STRIPES

I you set 42, vertical green lines will be printed out,
® EXAMPLE

Comparative belt graph will be made by the data below
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FROGHAN EXAMPLES
Number of belts: 6
Number of lems: 4

Graph Title: EAST 868
| Month ) ems TV Stereo I PG
JAN. a0 | 25 g
FEB. o8 o0 Py
MAR. 26 50 28
APR. 34 36 30
| mMAY | 50 - | 20
JUIN. OF, 30 i 2g

B PRINTED OUTPUT

Tik S =i FasT 88 ) )
: : 0T - TR0 B8 7 A1 4] 2
e = R = @ 19 20 30 4D 50 69 70 80 9 160
FEB. 28 v Z . ‘
MR, P et 25 o TTTI E‘xi T
My 25 32 30 {M . : :
T 7 - FEEEEET
FED P
!!L I O A
ek, ;
& I i 7T [
abPR
iy
JUM. -
T e — Yo
T
S
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8 KEY OPERATION

QR DEFR A

NO.QFBELT= _
!
|

NAME OF BELT (2) =
?

input as above

INESR ENTER |

| NO.OF ITEM = _

| NAME OF ITEM(1) =

?

316

! NAME OF ITEM (2) =
I ¥

input as above

JAN.
STEREO

DATA = _

Input as above
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| GRAPHTITLE =

K |
|

27) EnsT 80 T

| = i
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™ PROGRAMLIST

AEiTeTe WATT @ CLEAR  OLS @ USING
26s [NPUT YNO. OF BELT="IYK

BEEIF YRSL OR YKZS BEER 2 GOTD 48
AZTRIM YROYK D, TRORRIE YTV

S@EFOR I TO YK

BEICLE + PRINT "WANME OF BELT(Y; TR [
U=t INPUT YeOD)
FRIIF OLEN y$<I? BEEP 23 GOTO B8

BEzINEXT 1
Q@AICLS 1 [MPUT HO. OF ITEM=C 3K
1RG: TR ee? OR XK>LZ BEEP i GOTO 99
1B NIH RS CK S, DOORK, T T ERK D, TR -1
3y HE CKKCS
128:F0R T=1 TO XK

1381008 1 PRINT "NAME OF ITEMI"; STRs |
U=t OIMPUT XEODD
1409 IF LEN Xs(Iy07 BEEP 2t G070 138

IHFGINERT I
1B FOR y=1 T Yk: FOR X=1 7O ®K
A7RICLS ¢ PRINT Yeovi: PREINT X${4)

18@:0=@: [NRPUT "DaTa="10
180:0= INT D: IF LEN STRs D8 BEEP It
GOTG 176

ORI NOCK, Y=l MNENT Wz HEXT ¥

ZLPIOLS rTsC@Ix""r PRINT "GRAPH TITLE="
T THPUT Te{8

Z20IF LEN TR BEER 2

23E:1CLS ¢ GOSUE 1178

24@:GL= INT (HK-Brelin=0:0=98

25@:F0R O=1 TO 54

J6R:E2=4r IF O=51 LET SZT=MK-5k0+3

7B GLOURSOR (@, -282: SORGN

280 X ImAkGR+1

ZO0ILLINE (X2 83,01

APELFOR 1=8 TO S2+1

DIBLLINE (2T, By~ (MP- Dk, -4 0, 01
HERT ]

3p\EFOR I=8 TO $S2

SRBIGLOURSOR (AXT+E, -183¢ LPRINT "Prixs

GOTO 218

CR+T2 NERT
BAGFOR Yal TO YKS GLOURSOR (8, -24)1
SORGH

BEGIRLINE (R, 82,01

BEEIFOR T2 YO 8241

AL INE (RI-TRS G- OXT - TR, 240 L
NEST 1

318

FWBIFUR I=2 YO 82 _

A0@: [F Xei=8 GLOURSHR (BET+8, -1831
LPRINT *Provacyrer 5OTO 418

AgEL GLIURSOR ¢AaX]-3, 1823 LFRINT CHEY &
Fytedtte LPRINT “Pop USIHNG “ERSSE8E
BETe el oYY

AIBILPRINT CHR® 273 cl2"s NEXT [@ MNEXT
¥

A0 LINE (X2, ~241~ (@ =242, L1

AR5 K=ed s NEXT 0

44@TLTEXT

AT ZH=IS0 DY 500

452 MSaf FOR ¥=i TO VEILe LEN Y8$CK»Z
IF LS LET HS=L

STELMERT Kt IF MS=1 LET MS=2

ARF PY s -HR HKaMTELEAE

ASEY IE CPMMSRLIATLY MER LET ZM=480-115kK
12-51

BEGI IF (IHARA3E0 0480 LET Z¥=480-%

F4@: P INT (L48G-TX 30238 [F PROM LET P
i

BB WHE INT (2M/L0 1 Pa=XH 1B

BIEKH= INT C2YsCYREZHOYE LY 2y OB=KH%Z

G40 IF 0By LET 08=75:HH=38

TEHRESTORE SR8 FOR I=4 7O xK=
POy MEMT B

HEQI0ATA Ll 22: 33,82, 15,28, 31, 0L, 13, 2L,
92,83

EPRIFOR K=l TO RKIAT (=01
BT =T O+, T2e
i

SHE:FOR K=l TO vRITToRI=g:
e TER =Y TCR DT, Ko
¥

SURBOSUR Li7ar

SORGH

REW H

FOr I=1
MERT I:

oY
NERT

FOR Is=t TOQ
NEAT b HEXT

USING & GLOURSOR (P, -~
A@: CSIJE 23 LPRINT "PrsTs0d
EOTIELOURSOR (P PY I SORGH
Sles YU=SYPs-3 Kie-wHi 10

LET L=f
Bruslslde ¢
BAGLFOR K= TO LEOM=WILHH =, 4k
SA0r IF Ki=f LET &
BIATIF K=if LET fd=i, "
SEE: GLCURSOR Oit—tnd s YUK
EPEUPRINT UPUy STRE (RRIE:
LFRINT "PRe
SEEILLINE 4P YUY OO YD LT MEXT K

IF 28388

IF K=lg



BAGTLUTNE Cdm, YOHYUD (B, 83,108 S8R 2
PR SY=0R-4
PO FOR KE=1 TO YK SW=0: §YeSy-0B -k
B M~ (MBI R R e MY SY KB
SR GLOURSOR MMy oy LPRINT "Privysdesa
Fa@ TTe@s: Ph=H
TEOFOR wml TO O KKEIPNsPNL TT=TT+D00K, KR
' 3
FEQIIF YTOKA»=@ LET Ex=R: BOTD 788
FRAPCsTTY VLAY ELRE Ex= INT (PCRPa Y
2880 [F Ex=S0 AND K< THENM 830
TARILLIMNE (SH.SYI-EN, L
BER: LLINE —(EX, 8Y-0R, L1
HiB:LLINE ~{8%, §¥-0) 1L
82O IF K=1 RLINE ~(B,08Y,L1
B30 [F ko=l THEM 419
ey iz}
G0 TF K=00 LU IHE CEXN, §Y - oM, SY+MY LT
BEE: IF K=xiK THEMN 308
BPE: IF Ksil LLINE (58X, 8¥r-¢8u, Ev+kHy, L1
BEGILLINE (OROK D, SYFRH I~ (M, 87 3, L
BEGTLLINE (B Sy, 01
SEgsLi=8
181 IF ExcO8H GUSUB 1198
B2z Se=Err IF KK LET CMORI=EY
SEMTNERT Kt NEXT KO
BAGT EX=01 SY=SY ~0E-KH-T
VSO GLOURSOR (SK, Y3 SORGH
GEE S YURT YHm - WM e - Shis]
SRR FOR K=l TO L@ ¥MsxM e
DO IF S LLINE UMy YDy~ oML YL, L1
GOTO 1aes”
FEE:LLINE  CRMl YUY~ O, YO, L
1008 Sli=~8k NMEXT ¥
AEL@TLLINE O YDeYU -8, B 1l
AAZELGLCURSDR <@, ~KH-T3 1 SORGH
B30 EY=g:8i=l FOR Ph=i T i
1G4 TP INT SL4E LET SM=NHMRBIER=Tx+MHE
Zr BOTO 1088
1058 SR -BE L B =i 25
S8R LLINE (B, 8 - (Ex, Sy, L8
LA LLINE ~(ER, 8¥-0BY, L1
TORBILLIME ~¢8R, SY-0BY. L1
LEORILLINE ~¢8X%, 8y, 01
ARSI E0OSUB LA9D MeER+3E e Y ~0R . T -6
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IR ELCURSOE M, vt LPRINT “FUiXs(PN)

44785 1F $148 LET Sv=5Y-0B-KH
4136r5i=-512
11485 SURGN
AASGLOURSOR (8, -1882
TIRRILPRINT [HRS 27+"B": EMD

NERT PH

LATRILPRINT ¢ LPRINT ¢ CSIZE 2 LPRINT
y LTEXT & LPRINT @ GRAPH

S4BRICOLDR fiLi=0 SURGH ¢ RETURN

tqa@irle INT (HPUPH Y248 5 s PT=HP (PN -0LE
THIEy =gy -0

1788 CILCR Ol 7

121EON PT OBIBUE 1248, 1299,1348

1228 C0L0R 2

reaaRETURN

1240 H=gs Sldwl

1ESAICOR XeEhHeHt TO EX STER HH:
¥ OTHEM (288

1REE TE G >] LLINE (M EY -4, 5Y . it
GOTO 1288

APTRILLINE (X EY - EY D R

{28 ShizwGult HEXT Wi RETURN

1298 Mg Sl

SAERFOR YaSyY-HH TOET STEFR ~HHE
EYOTHEM 13382

4q1@E: TF Shid >l LLINME (EX,¥r-CRd, vi.Ld:
BOTO 1338

ARTATLLINE 18, Y- (B Y.Ll

1330 Sus-5ur HENT yv* RETURM

1 34E GOSUE 1248 GDSUR 1298 RETURN

IF x>E

HESN £¢

37 ttes



PEOGRAM EXAMPLES

B MEMORY CONTENTS

320

| Variables Contents Variables | Contents -
E A A4 N i‘”-"’g( origin of X
D énput data P‘Y"w originof Y
| loop counter 51 v
K loop counter - sS2 ] Voo B
| v SW | flag ,
Y v X graph print
'?‘MWMME;W loop counter o é r‘r“ graph print
“““““ W v R Y
........ X v X2 V
y N XH v
AX | gauge print XK number of item
O lcoorset | XM |gaugeprint
EX graph print i YD gauge print
EY Wgrag;h @;&m YK number of t}eiui AAAAAAAAAAA ]
HH width of hatching | Yu gauge print
| KA l00p counter . ZX  lengthofbel
I KH | width between belts | A RY
Li Vv CX(XK-1) | jointdata
 MS v o Hg‘(?{i{) " natching data o
o MX print l'i‘?;égé% ........ B xXT {XK} total by eachitem
MY _printitems YT (XK} total by each belt |
OB | widhofbol DK V) data |
PA__ |V _ | T8O tie |
. PC . print belt f XE (XK) name of item 7 J
PN loopcounter YE(YK) name of belt ;
| PT | forhatching o - | ) j




B LINE MAP
| Line Number Contents
10 initialization
20~ 40 number of belt input
50~- 80 name of belt input
90~ 110 number of teminput
120~ 150 name of item input
160~ 200 datainput
210~ 220 graph title input
230~ 430 | datachartprint
440~ 580 calcuiation
| 500 graph title print
' 600~ 690 upper gauge print
700~ 730 graph print
940~-1000 iower gauge print
10101130 notes print
1140~ 1150 end
1160 orinter initialize sub
1170--1230 hatching pattern processing
12401280 horizontal hatchingsub
12901330 vertical hatching sub
1340 horizontai/vertical hatching sub
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pr@g raim Tiﬂe . MODI Fi ED MOVQN Therm&ii printer
AVERAGE

®m 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 328 88 . 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 fo
the printer fromn + st

2. To terminate the program, press just the IS iS50 key in response to a wait

for data input,
M CONTENTS

Processing varies with the number of averaging items (n} being an odd number
or even number,

1. nis anodd number.

_ "
Xg = E Xl{f”
(&N
5 G
Xy o= ::E Xin

o
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FROGRAM EXAMPLES
'Qurﬁﬁauﬁeveéfﬁﬂnb&w

Y M%i WXHH
! 2

o= Xf}fﬂ

Xo= (-iﬁ + -%ﬁ'---r- +3 S Xi)/n

fo

B EXAMPLE

Input the following data and search for the modified moving average. Set the
number of items at 4.

t H

CXe X X | X | X |
|
i

£n

| _ L ><5WV }<? ><8 % ><9 % Koo | Xy ! Kz j Hag |
82 115 8 |53 0 41 223 18 75 64 |39 |46

® PRINTED QOUTPUTS B KEY OPERATION
SEQUENCE

* oyl awmhar, SR

v pizaeis. B [Program start]
R LS L2 -

& TE4i=RY Number of items = __

* oxihoaed,

Hugrasani?, on
* xiTy=iz,

H”wfﬁquz?“ﬁﬁ
* ‘gg I Q‘ "

uerase=i2. 75 input]
*oplPasln,

R [Number of items

;,;.g¥wf"‘g"i gemlE, T 5 ;

¥oxTlRneTs, ; umber of items = 4
Ruerage=25, 25 X{1)=7?

LSRR LTS f

guérggéfg4a?5

¥ orilli=Ta,
N ggﬁrg§@m@%n5

¥ ox(13a=45,
Auerase=5l, S

| S

B



PROGRAM EXAMPLES

® PROGRAM LIST T X(1) input]

1At CLERR ¢ CLS “Number of items = 4
AL e e I : ] "

USTHG f X{(1)=82

A M=l E=R =L CX{2)=7

THINPUT "Humhsr of jte {
mE = Tig

AR DIM Hif-10

SO:IF A9 INT (Asfrsd
THER (28 U

R FOR A ! A .

P GOSUB 2oet NEXT I nput as above

TRUFOR I=8 TO A~1:
GOSUR 228 CURSOR 5+
LEM 2TR3 M.r: IMPUT

D: GOTO O 3 1((13) input]
LGOTD 196

W e [r—— —

FagD>i BOSUR 210 1 xz&a;-—64
ALPRINMT ° STE=T R J
PEiE-, SHEDHF ) X (12) =

e ]
o 0l
T OS5

{1R1E=E-F: MEXT I: 5OTO Xiéﬁ)ﬂﬁ
X(14) =7

s

12

faars

[y

GOSUR 228:
0F S+ LEN STRS H | !
zr@ T D ? |
HE 2T@I¥IRY =] - 3
1B 248 | g
I=6 T B: ﬁﬁzjs @ j
CURSOR S+ LEN
STRS H. 0 INPUT D2
GOTO 198
FEOTO 256
SE=E-¥0I0: GOSUB 2
CGOSUR D4pr MEXT I: B MEMORY CONTENTS
GOTO 168
GOSUT 22 ?’?Sﬁﬁ B+
LEH STRE Ma0@ IHRUT : S——
i i A 'nuw&emﬁsems
POOSURE 23arxilr=0: B
C

A

4

Frod
[£3
o jost
ST x S T wy BECINN NI - o B o Bt
IH

¥
.
B

T
T £ fe
]
P B oo fains
T TED g D osw I3 O 4% 93
L2 WA l}i -

o
ROk

3

3 i

FE N S
Car et

&

b
)
iy

P
Fe
Fiog]

~ RETURH
TRGIPRINT 1 PRINT “v(”+ ,
STRE N+"i="r PETURH LoD gd&ﬁa
ZIEILPRIMT “# x0%+ STR% %W“ﬁg“”” T
MAe® 1= N F=F e Neh+]
tC=C+(00R50 RETURN F wnj v
| ,
A

Frnd
<Y
Prone}

LFRINT Y sy o9
=73 s BETURM ;
CEEILPRINT ¢ LERINT : E
CLE & END Y

B75 bytes



Program Title: TRANSFER OF PROGRAM
F BLE Required Peripheral

Eouinment
CE-130T

in the past, only cassette (micro cassette) tape was available as an external
memaory for pocket computers. 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-1307 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.

@ PREPARBATION

® |n addition to the PC-7000 personal computer, you must prepare a cabie for
connecting the CE-130T to the R5-232C interface of the PC-7000. The fol-
lowing table shows the cable requirements and pin connections necessary
for interfacing.

CE-130T PC-7000
Signalname  PinNo. | ?éz’;N'@, Signal name
- T 1 FG
sD 2 e 2 SD
~ RD 3 T~ 3 RD
RS 4 4 RS
. Cs 5 5 -G8
DR 6 6 DR
. SG 7 r— 7 sG
cD 8 H 7 %\ 8 cD
_RR 1 Mﬂ“’” N 20 ER
ER 20 Female connecior
Male connector DB-25S or equivalent

DB-25P or equivalent
VVVVV denotes that the connection between these two pins is not mandatory,

e UPLOADING PROGRAM FILE (PC-1360 — PC-7000) First, the method of
transferring a program file from the PC-1360 to the PC-7000 is introduced
here. The PC-7000 will in turn siore the data received from the PC-1360in a
5-T/a-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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PROGRAMEXAMPLES

® OPERATING PROCEDURE

PC-1360 -
Programinput PC-7000
.................... Program input

mmammmmmb@@%%mmm 3 SR

| the PC-7000. | - Input Program 1-1. (See below )

Freparation for Program File Transfer Program File Receiving
| Set PROor RUN mode. | TRUNL] |
} . —» The computer executes Program |
U |
; | - The computer waits forreceiptof
- SAVEcommand is now executable, 3 program file, j

Program File Transfer

1

| SAVE BEEGE g | aredisplayedonelineatatime on
1 Thecomputer transfers program =% the screen. |
| file. ] | fnput file name of received program.
5 | Storage of programfile infloppy |
§ disk is now completed. ]

B PROGRAMLIST 1-1

10 CLEAR:DIM A$C1000)

20 CLOSE:OPEN "COMI:1200,N,8,1° AS #1
30 Z$=INPUTS$(1, 1) - IF Z$=CHR$(&H1A) THEN 100
40 LINE INPUT #1, 4%

20 A%S=7%+A%

5O PRINT A%

70 A$(1) =A%

80 I=1+1

40 GOTO 30

100 INPUT "FILE NAME=";FI%

P10 OPEN 707, #2 FI$

120 FOR J=0 TO I-1

130 PRINT #2, A%(0)

140 NEXT ]

180 CLOSE

160 END

No programming for downloading is required on the part of the PC-1360,
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® MEMORY CONTENTS

PROGRAM EXAMPLES

|

I Counter
J Loop counter
| A% | Forinput of one program line
28 Y/ B
Fi$ File name
| A$(1000) A%
B LINE MAP
Line Number Contents B
10~ 20 initialization
30~ 90 receive program through R&-232C
100 file name input
_'é 10160 received programis written into FD

e 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.)

Program File Transfer

— Tha c@mpuf@r executes Program
2-1. Inputfile name of programto
betransierred.
| —» The contents of program file being
transferred are displayed one line
atalime,

PC-1360
Preparation for Receiving Program
File

— Th@si}mpu‘%er wails forreceipt of
program file.

| — The computer transfers program file.

327

The computer receives program file,
| End ottransier f




PROGRAM EXAMPLES

B PROGRAM LIST 2-1

10 CLOSE:OPEN "COM1:1200,N,8,1° AS #1
20 INPUT "FILE NAME=";FI$
30 OPEN "1°,#2,F1%

40 IF EOF(2)=~1 THEN PRINT #!, CHR$(&H1A);:CLOSE:END

80 LINE INPUT 22, 4%

G0 PRINT A%

70 PRINT #1, A$+CHRS$(&HD) ;
20 GOTO 40

No programming for downloading is required on the part of the PC-1360.

® MEMORY CONTENTS

A% JEQ:: output of one program Em_%_j

Fls ? File name __ |

B LINE MAP

E—jﬁ?f‘ﬁ*@gi{% - Cﬁnten% | B
10 ’imiaiisz@?i@n - -
20 % fitename input

B —| P
3080 | outputto RS-2320

SRS S

Je8




Program Title: ROUND GRAPHIC

Color Dot Printer
CE-140P Required

® OVERVIEW
You can draw various interesting curves in color by thiis short program

B INSTRUCTIONS

T

. Program staris at fe]ag F¥
2. Specify the color for graphm

o | 1 7 2 | a2 4 | s 6 |
‘.g.,‘ 1 H
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 smaller circle.
4. After completing the input described above, a graphic will be printed out.

Value r tovariable 8
shall be gotten as follows,

ro=xcosdl —y sinbl+
¥:=xysin 01+ yicos A1+
[ 6=6~90

Center 7"5:?“:'57}) S

r= {(R—rleos §
r={(R-r)gind
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B EXAMPLE

Making graphics using the data in the chart below.

? Color J r i
Lo 140 40
f 2 3 140 | 70

B PRINTOUT...(Printed out in color)

EXAMPLE1

EXAMPLE 2
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B PROGRAMLIST

1@s7a"r WAIT @3 CLERR ¢ LPRIHT
CONSOLE 38
RTLPRINTD ¢ LTEXRT ¢ LERINT & GRAPH
GLOURSOR <248, 24831 SDRGN
SECLE ¢ USING 2 PRINT ® wx ROUND GRO
PHIC ®xv
AP TNPUT "COLORCE~E) =" M
S@ INPUT “m=30y "L="3l
BRI RE=Z0D I M=l JLS
V@I CURSOR B, i PRINT "k PRINTING fgv
81 P=100600
GBI O=@1 GOSUR "Cal "t UsOrUsfiEsr F=g:
GLOURSOR iyt
ABEIFOR I=H TO P STER H
118 0=1t BOSUB “Ool v 2 bl=03 ¥=0
LB LLTHE ~dhe
120t Usbit U= IF Foi) [F =y THEM 150
LT NEXT |
IBEICLS ¢ LTEXT ¢ LPRINT ¢ LF 1f:r END
LG "CAL T E=R DR SRR D05 Do TR0
2 OSTH Diks=Lk O0S ¢99-GrimM=LEk SIN ¢
Q-5
AP BIN (D-9EYiB= L05 M-S0
LB DR EE- RS IR BRNET

COLOR M, 7

ASERETURN
HET ytes
B LINE MAP
Line Number Contents
10~ 20 | initialization
30~ B0 | datainput
60~180 | graphic output
160190 . calculation sub
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B MEMORY CONTENTS

r {smaller circle radian)

&

first X coordination

first Y coordination

&’

;

v

B4

X

L

color set

Y

Ko

imitvalue ot O

Yo

R (larger circle radian)

X

e e R 0 I s BRI 4 B S =l I ol B~ I s o S s » I + T O e B B

Iy




B KEY OPERATION

EXAMPLE1

1)

| % % ROUND GRAPHIC % % |
g COLOR(0-6)= _
|
!
|

* % ROUND GRAPHIC % % |
P é
|

. A

| %% ROUNDGRAPHIC % % |
| COLOR(0-6)=5
| r=140 :

EXAMPLE 2

%% ROUND GRAPHIC s %
| COLOR (0-6) = 3
=

¢
§
i

E
|
- |
?

| % % ROUND GRAPHIC % %
 COLOR(0-6) =3
| =140

L= L




PROGRAM EXAMPLES

Program Title: SKIJUMP

Let's atternpt the longest jump!

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 melers you can make!

E HOWTOPLAY

. B B B3 ENEED cisplays the title “The Longest Distance”. Press the
space key and then the game starts.

2. After the jumping stand is displayed on the screen, the man starts skiing.

During the course of his level skiing, press the key [ to tet him jump.
It the jumper fails to jump due to a failure of timing, “Om” will be displayed on
the screen and then the game returns to the initial display of the title.

. Although the skier has jumped, keep the jumper’s balance despite wind from
the left and rights sides by using the following keys.

‘Wind from left side (— ): Press key 4
Wind from right sidce ( «): Press key i

{The jumper's balance is indicated by the display of a vertical bar “1".)

e ‘When the jumper lands properly on the ground, the distance covered is
displayed, but when he {alls halfway due o losing his balance, "Fallen” is
displayed on the screen.
insuch a case, 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.

M REFERENCE

< The method of calcuiating the distance covered >
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1,

Timing of the jump |
J (the descending speed of the jumper depending on the timing) is calculated
through the X coordinate (125-110) when pressing key E :

J=(X~110) X 0.02

Move the jumper along sach dot up to X-coordinates 105-80. As in every
movement, the jumper decreases in accordance with the formula of
“Ye=Y4J7 (Y is for the allitude).

In shor, the timing of pressing key B affects the altitude at the point of the
A-coordinates 80.

Balance
The altitude decreases at aregular speed. The X-coordinates are calculated

by the following formuia.

X=X—(5~ABS(B))x0.2

B shows the balance and covers the range of the figures from 5 to +5.
{When Bis above or below the figure, the jJumper falls down )

Calculation and display are repealed with the above sequence and then S

(fiying distance} is calculated from the X-coordinates when the landing

judgement formula Y > 31—INT (X% 0.05)" is established.
S={100~-X)»1.5

Therefore, keeping the proper balance is the knack of increasing the dis-
tance covered in flight.
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PHOGRAM EXAMPLES

® KEY OPERATION SEQUENCE
REUNN R ENTER

starts atj [

| % % % SkiJump % % o
! The Longest Distance: |

1)

Press the space key

«digplay example in the case of
falling haltway»

[ S—— Fallen

Continue the game by operating 4
orgkey.
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PROGRAM LIST

IBslnlT BArH=g

SEF L=t 4aRagaarateen’
IFE=T4R8R3990F 83008
BRPIFEE="{EEQBE2RL1R2
4"

BATDIN SECHIRIgISR(L
BIRCERCE9Ra0Ra " 1 58
(=" RaRRUFFaRoeanag
E}ﬂ

4155 (3= QRRARRFFABR94
B 0¥ 4= URaBRBAFBRF
BEGABRY I SE Fr=" 30050
RABCAZAALAZY

S@eULe 1 HalT oy
CURGOR 1.8 PRINT “=
s Ski Jump kw3
BECP &

BAICUESOE 1s1s BREINT 7
he Lonsest Distance

THICURSOR 17«23 PRIMT
USTHG "HRfR M "a"s

e CURBOR 1538 PRINT »p
ress the seace kew"!

G Id= INKEYS © IF T84
0 THEN 98

18908 3 LINE (149,5)-(
148280 LINE -{1383, !
¥y LINE (il 150
LINE ={9%: 28

PlagaFom I=1 7O 51 LINE ¢
1130428 20410~ (1 08w
T30 26+1%: HEYT I

P28 0LURSOR ¢idisdy:
GREIMT Fif: GOURBOR
(ldlsdas BEER 3y
GPEINT "anasiogenssd

13EF0R I=8 TO {d:
GUUESOR ClR4-T 4+ 52

_ GPRINT Fid: MNEAT I

[dgsn=172

138 d= IHKEYS ¢ IF [4="¥
3 THEN 218

Tadrd=d~2r GOURSOR ¥, 14
YiOGPRINT F2%: IF ¥
118 THEM 15%

ATIGOORSOR (Meldrs
GPRINT "oaaeausdinas

1239:FOR I=8 T0 Iii
GUURSOR (183-T+ 1541
»OGFRINT Figs MEUT I

I3EICURSOR 15.3: ?QZT is
BLOPRIHT 8 wn®

280:G0TH 548

208 T=cd~1180%, 028 FOR I
= T 185 ETERP -2
GUURSOR (Isidls
GRBINY F2%1 MEST T

Z3zy=1dr FOR I=189 TQ 8
# STER -li¥=Ys+]:
GLURSOR ls¥he
GPRINT Fi&r MEXT I[:B
mid e M T8

FiGife END R OON R GOTO
240 250 7RE

ZHRIGOURSOR (B 1302
GERINT “191R18189754
Ta1EY BB+l GOTO 27
7

2R GOUREOR (8182
GRRINT "ROBgERafgang
gungrs HOTH 278

HIGLUUESOR (#eifld:

GPRINT "183354921618
{81871 8B=8~1

ZTET g [HKEYS

2895 IF [¥$="47 LET B=B-{

2F00IF TH="8% LET H=P+i

382K BO-5 AR BT THEN
58

JIB:00URSOR (5819
?PﬁYﬁT SECBR, F+3)

FERrH=E~(5- 0BT (Ryye, 2t
?w“%‘ﬁéz IF ¥x31-
EHT (¥x, B3 THEN 258

ZEDCCLOURSOR (Xs¥is
&WPIN” Fa%

F40:IF V327 LET 0=
POINT {Ms¥eidr IF [

GOLUE 426
358y }Y3 254
LTSS N R ST S I

JP 08 18:3: PRINT
USING “gganrss5i:
MAIT 3282 PRINT ¥p-
FTE:IF SOH LET H=8
BB G0TY B4
EaitH FQE I=¥ T i
GUURSOR (HeId:
GPEIMT FI§s NERXT ¥
40 CURGOR 1831 WBIT 14
gy PRINT *Fatien™s
4185070 58
£20FO8 I=2 TD B: LIHE ¢
T19-Tw20 288 L0~ 18~
I#3B« 284155 MEST I3
RETUEN
1304 Indas
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® MEMORY CONTENTS

T
|

B | balance
c |V
H | Thelongestflying distance

I,i1$ | loopcounter, vV

descending speed

direction of wind

flying distance

=0 D=

leveldistance

Y | aliitude

| F1% | fordisplay ({figure for man)

Fed | fordisplay (figure for man)

F3% | fordisplay (figure for man)

15%(5)| fordisplay (balance)
B LINE MAP
Line Number Cmtﬁmé
10~ 40 | initialization
50~140 | initialized display
150--200 | jumpliming processing
210~220 | jumpprocess
230260 | directionofwind process |
| 270~350 | balance process
3&}‘%380 landing process !
380~410  faliprocess
| EEO course display
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INDEX

ALL RESET  11-12, 279-280
Arithmelic expressions b4

Arrays  47-54, 147148, 151
Automatic program execution  108-110

B~

BASIC  43-63
commands  82-63, 103-278
concepis  43-60
functions  37--39, 59, 99-100, 103-278
statements 61-63, 99-278
verbs 62,89, 102-278

Batteries  12~15, 87,279

Calculator usage  19-41
chained calculations  32-33
errors  22-27, 4041
serial calculations  27-28
priority  29-30, 39

Care of the computer 2, 285

Cassette tape
recorder  83-91

commands 1156117, 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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Commands 62-63 99, 102-278

‘Compatibility with other computers 102, 308-309
Constants 43

Contrast control 12, 279

Copying RAM cards 101102

Cursorcontrol 7,9, 22--26, 1551586
D -

Debugging  273-274, 280-284
Declaring variables  30-33, 4454
Dimensioning arrays  48-54, 151-152
Display 6-7,9~10

Display contrast control 12, 279

Editing  64-68

program line deleting 149150

program line renumbering  250-251

recalling entries 2227
Errors

messages  2BG6-288

oninput  22-27, 64-68, 288
Executing a program 63, 64, 108-110
Expressions

arithmetic 54

logical  56--58

relational  55-56

string 54

Fixed variables 46

Fioating point representation  33-34, 294-295
Formatting output  273-274, 292-295
Functions  37-39, 56-60, 99100, 103-278
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Graphics mode 100, 173-174, 207

Graphics screen 72-77,100

Hexadecimal numbering 44

Inffializing 11, 1517, 97-98
Input from keyboard

errors 22-27

hints 2021

maximum length 36

Input from program/tape  89%-90, 118-121, 127-130, 216

/Oports 3
printer  83-85. 91-94

RS-232C serial 8385, 9185, 304-305

Keys

description  4-8, 200-303

input hints 2021

values 172, 2809-290
Keyboard

layout 3-8, 290

template 82

Labels 79

Loading programs ~ 89-90, 119-121, 127-130, 218

Logical expressions  56-58

-
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. Machine language corimands 105, 118, 130, 141,232,235
Maintenance 285
Memory  306-307

RAM sizes 97

RAM allocation  97-98, 260263

Merging programs  216-218

N -

Numerictunctions  59-103

Quiput.
formatting 275276, 292-235
graphic 104, 1658162, 167171
printing  91-94
serial VO port 91-85, 304-305

P

Passwords 229
Peripherals  83-95
Plotter/printer graphics commands 83, 104, 123125, 133-134, 183-195,
227228, 2b5
Ports 3
printer  83-85, 81-94
R5-232C serial  83-85, 91-95, 304305
Poweron/off  17-20
Printer
controt 8587, 9184
types  53-84
Printing  85-87,91-94
Priority  29-30, 39, 294-208
Program listing  69-86, 192, 196-197
Program memory  306-307
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Programming

concepts  43-60

examples  61-78, 311337

line numbers 6182, 250-251

on other computers 102, 308-309
PROGRAM mode  4,6,9,63
Pseudovariables 99, 266

RAMcards  97-102
copying  101-102
mounting/removing  13-15, 9789
sizes 97
usage and intialization  16-17, 87-100, 260-263
Recalling entries  22-26
Relational expressions 5558
RESERVE mode  80-82
R5-232C /O port 83-85 21-95
commands 131, 224-226
specification  304-306
RHUNmode 4.6,9, 59 63
Running a program  63-72

S

Saving programs  87-89, 140-141
Scientific functions 3739, 59
Scientific notation  33-34, 293-204
Screen 67,910
contrast control i2, 273
coordinates 7877
graphics commands  72-77, 104
Serial 1/O
commands 131, 224-226
usage  83-85, 91-95
signals—-304-305
Shorouts  79-82
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Specifications
PC-1360  306-307
cassetie recorder 85

Statemments  61-63, 99-278
Storing programs in RAM 71

String
comparisons 586
constants 43
expressions 55
functions 103
manipuiation 181182, 215, 251
I
Template 82
Textmode  173-174, 211, 273-274
Trace mode  282-284
Troubleshooting  279-284
I
o 3
Variables
clearing 126, 221, 254
names 44,47, 51-52, 67
B types  44-54
Verbs 62,99 102278
Verifying saved programs =~ 88-89
— W
i ){ e
—Y
i
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