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Introductory: Note

INTRODUCTORY NOTE

Few industries in-the world today can match the rapid growth and téchnological
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.;/to program, and
cost thousands of dollars, now fit in the palm of your hand, are easily prograrmnmed,
and cost so little that they are within the reach of nearly everyone.,

Your new SHARP COMPUTER was designed to bring you all pf ‘the iatést state of
the art features of this computing revolution. As one of the most sophisticated
hand held computers in thé warld today it. incorporates many‘advaﬁced capébilities:

* MEMORY SAFE GUARD — the computer remembers stored programs
and variables even when you turn it off. -

Battery powered operatlcm for true portablhty

¥ AUTO POWER OFF functlora Wh[Ch conserves the battenes by turnmg the
" pawer off if no activity takes place W|th|n a spemfyed tlme limit.

Programmable funcﬂons whlch allow the computer to be used as a "smart"
calculator.

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

An optional printer/microcassette recorder {Model CE-125) for long term
storage and hard copy printout of programs and data.

Congratulations 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 SHARP
computer is a powerful tool, designed to meet your specific mathematical, scien-
tific, engineering, business and personal computing needs. With the SHARP
computer you can begin NOW providing the solutions you’ll need tomorrow!
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CHAPTER 1

HOW TO USE THIS MANUAL

This manual is designed to introduce you to the capabilities and features of your
computer and to serve as a valuable reference tool. Whether you are a “‘first time
user’” or an “old hand” with computers, you should acguaint yourself with the

computer by reading and working through Chapters 2 through 6.

* Chapter 2 describes the physical features of the computer.
* Chapter 3 demonstrates the use of the computer as a calculator.

* Chapter 4 defines some terms and concepts which are essential for BASIC
programming, and tells you about the special considerations of these con-
cepts on the computer.

* Chapter 5 introduces you to BASIC programming on the eomputer, show-
ing you how to enter, carrect, and run programs.

¥ Chapter 6 discusses some shortcuts that make using your new computer
gasier and more enjoyable.

Experienced BASIC programmers may then read through Chapter 8 to learn the
specific features of BASIC as implemented on the computer. Since every dialect of
BASIC is somewhat different, read through this material at least once before start-

ing serious programming.
Chapter 8 is a reference section covering all the verbs, commands, and functions

of BASIC arranged in convenient alphabetical groupings.

If 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 optional CE-125 Printer/Micro-
cassette Recorder and CE-123P/CE-126P Printer/Cassette Interface.
* Chapter 8 — A troubleshooting guide to help you solve some operating and

programming problems.
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*.

Chapter 10 — The care and main'tenarice'qf your new computer.

Detailed Appendices, at the end of the manual, provide you with useful charts
comparlsons and’ spec;al drscusswns concernmg the use and operatlon of. the

COMPUTE. " o) wiw o ¥ g e Ty b
Note Unless otherivise épedifietl,‘ ‘the text ‘fﬁ’étéi‘i;aI"édplie's:_‘td""lj;dth yl"niddels.:‘
D ER T I T P T T L P [

Usmg the Hard Cover S LI P
When the computer: is not being used, mount the hard cover aver the keyboard
of the computer. .

® When the computer is not in use,

® When the computer is in use.

HE=
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CHAPTER 2

INTRODUCTION TO THE COMPUTER

The SHARP computer system consists of:

* B4-character keyboard.

* 1B-character display.

* powerful BASIC in 17.4KB ROM.

*  4-hit CMOS processor.

* 9KB RAM {(PC-1246S), 8KB RAM (PC-1248)

* QOption: CE-124 Cassette Interface
CE-125 Printer/Microcassette Recorder,
CE-123P Printer/Cassette Interface.
CE-126P Printer/Cassette Interface,

Contrast contral {side)

Display RESET button Power ON key
Power OFF key

EOEEOOROE

INBUT IF THEN  GOTO FOR 10 STEP NEXT LIET

PRINT USING GOSUS AETURN DM END CBAVE [T

Alphabetic keys ENTER key Mode key

To familiarize you with the placement and functions of parts of the computer
keyboard, we will now study each section of the keyboard. For now just locate the
keys and read the description of each. In Chapter 3 we will begin using your new
machine.
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DIFFERENCES 'BETWEEN THE PC-1246S AND THE PC-1248

‘The fundamental functions of the PC- 12468 and the PC- 1248 are exactly the
‘same, except for the following:

' Model T Program/data area capacity' s .BEEP fu‘n_t:jtr"oo
PC-12468 1278 Byies-: e
PC-1248 7422 Bytes

MNOTE: No tone is generated by the PC-12486S.:

Description of Keys:

%X |

Power on/BReaK key Press thls key to turn the power on. Pressmg this
key after an AUTO OFF turns the computer back on. Also press this
key to temporarlly Jnterrupt a program wh|ch is bemg executed

‘ Power off key. Press this power key ta turn the power off
1

SHIFT key Press this key before presslng any key whloh has a character
[
i .above ‘it and the character above is displayed. (Mote; Not lused to
“capitalize letters as all alphabet keys on the computer are in- the upper
.:case) ) R S N
- Down arrow key. Press this key to display the'next prqgrarh Ime
(~AJ] ~Uparrow key. Press 'thi's key"to display the previo'us' p'r"oéra"h'i'lin'e
e n ot ol e
Backspace key. This key allows you to move the cursor to the left with-

out erasing previously typed characters. Pressing (swrt] before pressing
fotond thls key iwill DIE Lete'whatever character the-turéorjs- “on top of’’.

A 'y
el

) 3 Ilow-s you to move the cursor to the rlght wrth-
out erasi g pre\nously typed characters Pressmg m before presmng
this key makes a space directly befare the character the cursor is *on
top of”. You can then INSert a new character into this space.
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Mode selection key. When you use the computer, check the display
for the operational mode it isin (RUN or PROgram) by the indicator on
the lower left of the display. Press to change the selection from
RUN to PRO or from PRO to RUN.

DEF DEFinable key. This is a special key used to execute BASIC programs.

E@®EOEOOOOO®

IF THEN GRTO FOR NEXT LIST

GIO]0I0010]0,

PRINT  USING GQSUB RETURN DWM END CSAVE  CLCAD

() () =)

(A~ [2 Alphabet keys. You are probably familiar with these keys from the
standard typewriter keyboard., On the computer display the charac-
ters always appear in the upper case.

[=] Equals key. On the computer this key is not used to indicate the end of
a caleulation: in BASIC programming this symbol has a special function,

SPC SPaCe key. Pressing this key advances the cursor leaving a blank space,
Pressing [src] while the cursor is positioned over a character, erases that
character.

Pe—— NP

ENTER key. 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 before
the computer will act on alphanumeric input from the keyboard.
Pressing before pressing this key will cause the computer to
switch on and off the printing of calculations on the CE-125, CE-123P or

CE-126P.
' r #
$ % & These symbols are found above the top row of alphabet keys,
T Pressing and then the alphabet key under the character

desired displays these symbols.

Preset command and statement keys. Pressing and then
the alphabet (including equals and space} key under the com-
mand or statement desired enters the designated command or

statement to the computer.
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(@)~ (9]« ] Number keys. The layout of these keys is similar to that found
on the standard ca!culator

i

Number key:: Pressmg W and then thrs key produces a left paren-
thesis,
)
(2] Number key. Pressmg (EHFT] and then this key produces a right paren-
thesis:
CA . . .
. Clear key. Pressing Clear erases the characters you have just typed in
. and “releases”. errors. Pressing before pressing this key activates
the CA (reset} function. CA clears the display and resets the computer.
- Division key.:.Press this:key to include.the-.division operator in calcula-
: tions:: ‘Préssing and then this: key. will dispiay the “power”
.symboi indicating that a number.is:to be raised to a specific power.
< .
Multlpllcatlon key Press thrs key to include the muitlpllcatlon operator
~.in calcuiattons Pressmg W and then th|s key drsplavs the “less
“than** character.
=] Subtraction key. Press this key to include the subtraction operator in
calculations, Pressing m ‘and then this key drsplavs the “greater
. than™ character
Exp '
AddlthI"I key. Press thls key. to mclude the addition operator in calcula-

tions. Pressing [SMFT] and then this key drsplays the exponentiation
character used-in scientific notation.

..... J“ kel HE 111

T \/- @ ‘“These three characters are foun above the zero decimal point and 3
keys They are d|splaved by pressing m and then the character
under the symbol desired.

10
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Description of Display

BUSY P DEF SHIFT E

- - - - -

RUN PROD DEG RAD GRAD
The liquid crystal display of the SHARP computer shows up to 16 characters at one
time. Although you may input up to 8@ characters including in one line,
only the first 16 characters are displayed. To review the remaining characters
in a line, move the cursor to the far right and the display will ‘seroll’ — that is as
characters drop off the left, new characters appear on the right.

The display consists of:

" The prompt, This symbel appears when the computer is awaiting

) input. As you type, the prompt disappears and is replaced by the
cursor,

The cursor. This symbol {the underline) tells 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 computer over
certain characters when using the INSert and DE Lete functions.

| .
RUN RUN indicator. This indicator tells you the operational mode of the
computer is in the RUN mode.

|
PRO PROgram indicator. This indicator tells you the operational mode of
the computer i3 in the programming mode.

BUSY Program execution indicator. When the computer is executing a pro-
gram this indicator is lit {except when characters are displayed). The
computer will not undergo AUTO OFF whiie the BUSY indicator is on.
BUSY disappears from the display when execution is completed.

P Printer indicator. This indicator appears whenever you elect the print
option when using the computer as a calculator,

DEF Definable mode indicator. This symbol lights up whenever you press
the DEF key.

- - . ] -

DEG RAD Angular measurement indicator. This indicator displays the current

GRAD unit of angles for the input of trigonometric functions. Depending on

the mode in use the indicator will appear on DEG {degrees}, RAD
{radians}, or GRAD (gradients).

SHIFT Shift key indicator. This indicatar lights up when the key has
been depressed. Remember, the key must be released before
depressing any other key.

11
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E Error indicator. Whenever an error is encountered this lndlcator as
displayed. When an error occurs, reset with the m key '

RESET Button

The RESET button is used to reset the computer when CLear ot CA is not
sufficient to correct the problem S _

To reset the COMPUTER press - and press down the RESET button for about
1second s A

".w" it i RN

PR PRI R B

Note: | When the RESET buttcm is. released ”BUSY" wm appear oﬁ .the dlsplay
whlle the computer is belng reset The reset operation is not performed
while the RESET button is held down,

Press the RESET button with any

pemted object such as a ball-point

pen. Do not use easily broken

points such as mechanical pencils or
. .| the tips of needtes.

RESET button

If you get no responsé from any key even when the above operation is performed,
press the RESET buttori and'do the following:’

1 Set'the domputer to the PROgram mode with the wooe| key.

2  Enter NEW® and press (entes) ' "

This operation clears all the contents reserved. in the computer, Please re-enter the
program.

12
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Contrast Control

Turn the cantrol in the direction of the
arrow to darken the display, and turn it
in the oppaosite direction tec lighten the
display.

Adjust the control so that the display is
easy 10 see.

13
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I Cell Replacement-

When used without peripherals, this computer draws power from the cells |n5|de it.
When connected to the CE-125 or CE- 126P;; the \computer can also be suppl:ed
from the CE-125 or CE-126P if it has enough power voltage and .the cell power
decreases. This minimizes the power consumptlon of the cell

PONEEE K R PR

When to Replace the Cells

It the dlsplay Vbec:omes dlrn and dlfflcult to read even: when the contrast is- at the

Note: The data and programs stored in the computer will be Jlost whe‘n the cells
are removed. Store any data or programs you wish to keep in an optional
peripheral device such as the CE-124, CE-125, CE-126P or CE-123P, or
a data recorder {CE-1562).

Foliow the procedure below to insert or replace cells.
1. Press the key.

2. Remove the cell compartment lid.

14
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3. While holding down the stopper, move the cell cover in the direction indicated
by the arrow in the figure and remove it.

Cell cover

4, Take out the old cells and insert two new cells. Wipe them c¢lean and make
sure their positive and negative marks match similar marks in the cell compart-
ment,

5, Attach the cell cover by reversing step 4.
6. Attach the cell compartment lid.

i5



Introduction to the computer

7. Pressithe [ON] kéy and: the reset buttoni to:initialize the computer.

PRSNTRS

8. Set ‘t'he'PFR‘Oim;Jdé {pfoéréfn hode) by pressing the key, then enter
NEW®@ and press the key.
Check to make sure the prompt symbol { >) is displayed.

[ ] L
RUN PRO - _ DEG RAD GRAD

[

If it is not displayed, remove the cells.and reinsert them according to the
procedure above, ' ‘ -

NOTE: . .

o Keeping a dead cell in the computer may IFESLI]l_t in_‘:da“r‘ﬁage to the computer from
solvent leakage of the cell. Remove a dead celi promptly.

® The cells in the computer when you bought it were installed at the factory, so
they may not provide you with a full service [ife (estimated at 120 hours).

CAUTION: Keep cell out of reach of childfén. B

16
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CHAPTER 3

USING THE COMPUTER AS ACALCULATOR

Now that you are familiar with the layout and components of the SHARP
computer, we will begin fnvestigating the exciting capabhilities of your new

computer.

Because the computer allows you the full range of calculating functions, plus the

increased power of BASIC programming abilities {useful in more complex calcula-
tions), it is commonly referred to as a “smart” calculator. That, of course, makes

you a “smart’’ user!

(Before using the computer, be sure that the batteries are correctly installed.)

To turn on the computer, press . Display the mode indicator { ™= ) on the
fabel RUN by pressing the key. For use as a calculator, the computer must
be in the RUN mode. When the machine is ON the prompt {>) will appear on

the display.

To turn off the computer, press .

When you turn off the computer, you clear (erase) the display. However, the
computer does remember all programs and reserved contents. All of these contents

are still in effect when the computer is turned back on.
When the BEEP instruction {PC-1248 only) or CLOAD command is executed, stop

the execution by pressing and press OFF.

In order to save battery wear, the computer automatically powers down when no
keys have been pressed for about 11 minutes. (Note: The computer will not AUTO
OFF while you are executing a program.}

To restart the computer after an AUTO OFF, press the [ & | key. All settings
will be exactly as they were when the AUTO OFF occured,

17
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Some He]pful Hints

Untll you are used to ‘your new computer you are bound to make mlstakes while
enterlng data.. Later we will distuss some sump|e wavs to carrect these m|stakes
VFor now |f you get an_Error, Message press CLear and retype the entry. If the
ydu cgn_not get i ‘ B ‘all — prees the RE T

button (See Chapter 2J. s

The PROMPT (>} tells you that the computer is awaltlng input. Asyou enter data
tHe prompt disappears- and the CURSOR (_) foies to- the right7|nd|cat|ng thie' next
available location inther dlsplay BT Syt s AL

The right (3 and left | afrews move the eu'fso‘r"(t\}ifhin a fi'ne. .
informs the computer that you are finished entering data and signals the
computér to' perform the indicated operations. YOU MUST PRESS (EntER] AT

THE END OF EACH LINE OF INPUT OR YQUR CALCULATIONS WILL NOT
BE ACTED UPON BY THE COMPUTER

When performmg‘ numeric calculations .input appears on ’ehe Ieft of the screen:
the results appear on-the right of the display.

K

When using the key in conjunction with another key (to access square root
for example} press , release the , then press the other key. is
active for only one key at a time. '

Do not use dollar signs or commas when entering calculations into the computer.
These characters have specﬂal meanlng in the BASIC programmlng Ianguage

In this manual we use ] to mdlcate zero so that you can dlstmgmsh between the
number {$) and the letter {0}

To help get you started entering data’correctly, we will shdw each’ Keystroke
necessary to type in the example calculations. When is used, we will
indicate the desired character in the following keystroke. For example pressing
and [ will produce the { character. These keystrokes are written

Be sure to enter Clear after each calculation (unless you are performing serial cal-
culations). Clear eréses the display and: resets the error condlton It does not erase
anything stored in the computer’s imemacry. : ' :

18
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Now let's operate the keys. Set the computer to the RUN mode and press the
following keys while watching the display:

{Example)

> ZXC_

( U a-

1 29 ] 3] - ZXC12.3_

- >

B @ 51 E) —+A=44+5_
T
Cursor

If you press an alphabet or number key, the item denoted on the key will be
entered. When you wish to enter the character or symbol denoted above each key,
press hefore operating the key.

{(Example)

l—CIears the display.

PRINT

> PRINT _

1 i L
(swrT) (W) [8FT) (ST« ] — PRINT “{/

The key is used to enter the characters or symbols labefed in brown above
each key that has two functions. If you repeatedly press the key, the
SHIFT symbol in the top right of the display will go on and off. The SHIFT
symbol indicates that the key is activated and the characters labeled in
brown can be entered.

Simple Calculations

The computer performs calculations with ten-digit precision. Set the computer
to the RUN mode, MNow try these simple arithmetic examples. Remember to
CLear between calculations.

19



Using the Computer as a Calculation

e EemEE . . 100, b
MEEwos o =] 50, |
06 (@) [x] (1] (@] 6900..
[3) (2] (B} (7] (5] (EnTen) . 60.
wnlly s =) (Enren) 100.
wales 6. 283185307

& (67 () [ewiia) 8.

'._Re(':_elhl'ir}g'__E_r__}frie'e

Even after the computer has displayed the results of your ca'l"eulation, YyOou can re-
display your iast entry. To recall, use the left and right arrows.

The left arrow recalls the expression with the cursor positioned after the last
character.

The right arrow recalls the expression with the cursor positioned “on top of"”
the first character,

Remember that the left and right arrows are also used to position the cursor along a
line. The rlght and left arrows are very helpful in edltmg {or modlfylng) entries
w1thout hawng 1o retype the entlre expressmn

You will become fam|l|ar with the use of the right and left arrows in the following
examples. MNow, take the role of the manager and perform the caleulations as we
discuss them,

As the head of personnel in a large marketing division, you are respon5|ble fur
p!anmng ‘the annual sales meetlng " You expect 300 people G attend the three day
confereénce. 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 wolld ‘this be?

Input Display

3] (@) (F) [7) (&) [EnTER] 50.

20



Using the Computer as a Calculation

On second thought you decide that groups containing an odd number of partici-
pants might be more effective. Recall your last entry using the arrow.

Input . Display
3p0/6_

To calculate the new number of groups you must replace the six with an odd
number. Five seems to make more sense than seven. Because you recalled using
the [£7 arrow, the cursor is positioned at the end of the display. Use the [<€]to
move the cursor one space to the left.

Input Display
300/6 |
Notice that after you move the cursor it becomes a flashing block . Whenever

you position the cursor “on top of'’ an existing character, it will be displayed as
the flashing cursor,

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

Input Display
(5] 3090/5_
60.

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

Recall is also useful to verify vour last entry, especially when your results do not
seem to make sense. For instance, suppose you had performed this calculation:

Input Display

[E) (8] (7] (5 (enten] 6.

21



Using the Camputer as:a Calculation

Even.a tired, overworked manader like you kealizes. thvat 6 does:not seem 'to. be'a
reasonable:result whern:you:are dealing with-hundtéds-ofi people!-.Recall your entry
using the(>].

. 1.0 oL
ESRRRE E | vt

Input ' Display

30/5

o e e e R s T Ol s e
Because: you: recalled 'using the (31 1hé flashing curseris now peositioried over: the
first character in the: display. To corréct this entry you- wish: 1o insert another
zero. Using the[>], move the cursor until it is positioned.over the Zero.' When
making an INSert, you position the flashing cursor over the character before
which you wish to make the insértion.

Input . Display

o  38/5

Use tHé I'I\iS-ert key tb make sbace for the needed character.

input : St o Display
{ins] ,320/5

Pressing INSert moves all the characters one space to the right, and inserts a
bracketed open stot, The flashing cursor is now positioned over this open space,
indicating the location of the next typed input. Type in your zero. Once the entry
is corrected, display your new result.

Input Display
398/5
On the other hand, suppose that you had entered this calculation:
Input Display ...
(31 (B (B 600.

22



Using the Computer as a Calculation

The results seem much too large. If you only have 308 people attending the
meeting, how could you have 6@@ “’small groups'’? Recall your entry using the .

Input Display
5] 3000/5

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

Input Display

3009/5

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

Input Display
300/5

Pressing DE Lete causes all the characters to shift one space to the left. It deletes
the character it is “on top of” and the space the character occupies. The flashing
cursor stays in the same position indicating the next location for input. Since you
have no other changes to make, complete the calculation,

Input Display

60.

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

occupied.)
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EI‘rOFS oy e ho ol | Y T e

Recalllng your Iast entrv is essentlal when you get the clreaded ERROR message.
Let us imagine that, unintentionally, you typed this entry into the computer:;

nput fL B Display

@‘@zﬂz}@. _ERROR 1

Natural|y vou ere surprlsed when thls message appearsl EHROR ‘I |s 5|mply the

computer s way of saylng, I don’t know what you want me to do here”. To find
out what the problem is, recall your entry using either the <] or [>] key.

Input Display

=] (or [>1} 300//5

Whether you use the orkey, the flash'ing cursor indicates the point at which
the computer got confused. And;no wonder, you have too many operators! To
correct this error use the DELete key.

Input Display
() D (eneR) - 69.

If, upon recalling yoﬁr 'ent‘rﬁ; eft_er ;en ERROR 1, you find that you have omitted
a character, use the INSert sequence to correct it.

When using the computer as a Ealeulator, 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
Thé ‘computet atlows Y4 16 use the'results of one calculation as part of the follaw-
ing calculation.
Part of your responsibility in planning this conference is to draw up a detailed

budget for approval. You know that your total budget is $150.0@ for each
attendant. Figure your total budget:

Input Display

(3] (@] (@) F) (135 {enter] 45000.
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Using the Computer as a Calculation

Of this amount you plan to use 16% for the final night's awards presentation,
When performing serial calculations it is not necessary to retype your previous
results, but DO NOT Clear between entries, What is the awards budget?

Input Display

Okl =] (1) 5] 45000. %, 15_

Notice that as you type in the second calculation { % . 15), the computer auto-

matically 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 must begin with

an operator. As always, you end the entry with :

NOTE: The [u"j key cannot be used in the calculation. The |£°‘| key should be
used as a character only.

Example: 45000 (%] 15 [sHer ENTEA| - ERROR 1
Input Display

6750.

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

Input Display
=) @ @) (2] (B! 6750. -4000 _
2750.

Decorations will be $1225:

Input Display

(=] OO (21 2] (5] [enTER) 16265.

Finally, you must allocate $220@ for the speaker and entertainment:

Input Display

(=] (2] (2] (@] &) [ENTER] —675.

Obviously, you will have to change either your plans or your allocation of
resources!
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' ‘Using the. Computer as a.Calculation

SN e R BT

Negatlve Numbers

‘Smce you v& ner 1o be real[y sper:ial you dec;de th stay W|th the
planned agenda and spend the addmonal 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: '

. [N
P

Input Display
Ealsnii R e L e
R R R ¥ [

Now you add this result to your c":rigihal‘ preseritation budget:

Input o T Display- .

G (5] (0 (5] @) (emve) | 7425.

Dividing by 45030 gives you the percentage of the total budget this new figure
represents:

Input Display

(2 (&) (31080 (7] L2 [Ewiem) 0.165

Fine, your decide to allocate 16.5% to the awards presentation.

‘Compound Calculations and Parentheses

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

675+6750/45000
Compound calculations, however, must be entered veéry carefuily:

675+6750/45000 might be'interpreted as

675+ 6750 e 6750
———— 675 +
45000 or 45000
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Using the Computer as a Calculation

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

{675+6750) / 45000 or 675+{6750 / 45000)

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

input Display

(sarr) () (8] (7 (B [(+] (&)
71 (5 (B0 g ) 2 T4
[5) (B (8 [@] [ENTER]

(670 (5] [+ (3wrn) (U] (B
(7)) (@[] [25[@) 675.15
(@] (smFr) (7] (EnTER]

Using Variables in Calculations

The computer can store up to 26 simple numeric variables under the alphabetic
characters A to 2. If you are unfamiliar with the concept of variables, they are
more fully explained in Chapter 4. You designate variables with an Assignment
Statement:

@.165

A =5
B = -2

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

C=A+3
D=E

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

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 still available.
Assign a variable (R) to be the amount ieft from the total:
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Iriputi ,Djsplav
mEmmmE s — '
Sommmm | TR 45090 .7425_
Ewen R | | 37575 ]

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

laput Display
(R] 37575.

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

You wish to allocate 6@% of the remaining money to room rental:

Input Dlsplay
MEEEE LR* 60_
22545.

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

Input Display

(R O - (21 (53 (EnTeR) 9393.75

Varlables wull retaln thelr asmgned values even if the machme is turned OFF or
undergoes an AUTO OFF Varlables are [ost only when

C ke You assign a new value to the same varlable

You type in NEW [ENTER] or NEW @ - i

* You typein CLEAR (not the CLear key).
* The batteries are changed.
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Using the Computer as a Calculation

There are certain limitations on the assignment of wvariables, and certain pro-
gramming procedures which cause them to be changed. See Chapter 4 for a discus-
sion of assignment. See Chapter & for a discussion of the use of variables in pro-
gramming.

Chained Calculations

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

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:

Input Display

(A= eI B8]

(@] (&) (@) (sF) (50 (R (%) .85%45000,R*. 60—
Care1(as

Although the computer performs all the calculations in the chain, it displays only
the final result:

fnput Display

22959,

To find the value of R used in this calculation, enter R:
Input Display

(A [ENTER] 38250.

Now It's Your Turn

This concludes our discussion of using the computer as a calculator. Undoubtedly,
as you become more familiar with your computer’s capabilities and special features,
you will find many new and useful applications for this “smart” calculator.

But calculating is only one of the many potential uses of the computer. In the next
chapter we will examine the concepts and terms of the BASIC language, as it is
used by the computer. Then yout can begin io create your own, unigue, problem-
solving programs,
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Caricépts-and Terms.of BASIC ...

CHPTER a4

e
In th is chapter we will examine some concepts and terms of the BASIC Ianguage
Because the computer uses many features of BASIC when used as a calcu[ator;
some-of these concepts arg also useful for advanced, calculatqr fUl‘ICtiOl"IS

frens N RO sy "':5'-] o)
NumerlcConstants G Y T

IniChapter.3iyou entered 5|mp1e numbers for use in calculatmns wnthout worrylng'
about -the ‘different ways that numbers can be represented, or the range of numbers
that the SHARP compufer can process. Sorne of you, however, may need or desire
to know more about how the' computer uses numbers

AT

The SHARP computer recognizes three different ways to represent numbers:

* Decimals,
* Exponential or SCIentIfIC notatian.
* 'Hexadecimal numbefs.

Decimal numbers are familiar to most of you. Scientific notation and hexadecimal
numpbers may, require some explanation,

- 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 d_ec_imal number between 1 and 19. The second
part 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 17, the second shows the number of 1@'s, the third
the number of 10@'s, and the fourth the number of 1089's. These are simply
increasing powers of 10:

10%=1, 10" =19, 10> =100, 16° = 1000, etc.

Scientific'notation breaks down a decimal hurnber into two parts:  the' first part
shows what the humbers are,.the second part shows how far a numbert is to the left,
or rlght of the decimal’ pomt For example: ‘
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Concepts and Terms of BASIC

1234 becomes 1.234 times 10° (3 places to the right}
654321 becomes 6.54321 times 10° {5 places to the right)
@00125 becomes 1.25 times 16~ (4 places to the left)

Scientific notation is useful for many shortcuts. You can see that it would take
a lot of writing to show 1.0 times 16%7 — a 1 and 87 zeros! But, in scientific
notation this number looks fike this:

1.0 x 1087 or 1.0 [ 87

The computer uses scientific notation whenever numbers become too large to
display using decimal notation. This computer uses a special exponentiation
symbol, the E to mean “times ten to the’’:

123456789@03¢ is displaved as 1.23456789 {£ 12
A0DROEPREERAT is displayed as 1. E —12

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

played.

The largest number which the computer can handle is ten significant digits, with ‘
two digit exponents. In other weords the largest number is:

9.000000099 E 99 = 9999999993000ACRRARGAAGAROACGNADR0
G000000RO0RACRRGRR00RABRRRORRRRAGE
Llsllolelulslsls el lelnlelenlol il Tl lelelnle o)

and the smallest number is:

9.099999999 [ —99 = . EE0CEAGH000ADEECEDAOAMGRNCRN0AA0
oLl e el el el elnll o)
GOG0NdEAMGINORRRROREGRDRRGEEREREY
9922959999

Under certain circumstances, when numbers will be used frequently, the computer
uses a special compact form, In these cases there are special limits imposed on the
size of numbers, usually either @ to 656535 or -32768 to +32767. Those with some
computer background will recognize hoth these numbers as the largest range which
can be represented in 16 binary bits, The circumstances in which this form is used
are noted in the Chapter 8.
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Hexadec:lmal Numbers S

The decimal system is onlv ohe of many different systems Ele] represent numbers.
Another which has becoins- quite important wheén' using’ compiiters is tHe hexa-
decimal system, The hexadecimal system is based on 16 instead of 10, To write
Wexadegimal numbers y'ou use the familiar @~ 9 and & more Udigits”: A, B, C, D,
E, and F. ~These correspond t0 10,11, 12, 13,14, and 18, When you ‘waht the
computer to treat a number as hexademma! put an ampersand ‘& character in'front
of the numeral:

BA =10
819 =16
8100 ° = 256
&FFFF = 85535

Those with some computer background may notice that the last number {65535}
is the same as the largest number in the special group of limits disclssed in the
last paragraph Hexadecimal notation is never requwed in using the eomputer, but
there are spemal apphcatmns where itis convement

String Constarts

In addition to numbers, there many ways that the SHARP computer uses letters
and specnal symbols. These letters, numbers, and special symbals are called charac;
ters. These characters are avallable aon the computer

1234567890
ABCDEFGHIJKLMNOPORSTUVWXYZ
! #$%&()* t.=. ] <=>7 0 1~E

In BASIC, a collection of characters is called a string. In order for the computer 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 guotation marks

("). Lo : e
The following are examples of strlng canstants::
“HELLO" o
“GOODBYE"
“SHARP"”

The followmg are not valld strlng constants

“COMPUTER . . . Noending quote v -~ . _.
“ISN"T*" Quote can’t be used W|th|n a strmg Pt e batenn e
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Concepts and Terms of BASIC

In addition to constants, whose values do not change during a program, BASIC
has variables, whose values can change. Variables are names used to designate
locations where information is stored. These variables are like the letters used
in algebraic equations. Just as there are numeric and string constants, there are
numeric and string variables.

Simple Numeric Variables

You have already used simple numeric variables when working with the computer
as a calculator in Chapter 3. Simple numeric variables are used to store a single
number and are designated by a single letter {A - Z):

A =05
C 12.345

It

Simple numeric variables may take the same range of values as numeric constants.

Simple String Variables

String variables are used to hold strings (a coliection of characters} They are
named by a single letter followed by a dollar sign:

A$="ABCD" NOTE: Strings must be put between
C$ = “HELLO!"" the quotation marks.

A string variable may be from @to 7 characters long. If you try to store more than
7 characters in a string variable, only the first 7 will be saved. When a string
variable is empty, or its length is zero, it is called NUL or the NUL string.

Numeric Array Variables

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

can be either one-dimensional, like a list, or two-dimensional, like a table. Array

names are designated in the same manner as simple variable names, except that

they are followed by parentheses. The elements of an array are referred to by a

number inside the parentheses; when the array is two dimensional there must

be two numbers separated by a comma:

A(b) The fifth element of a one-dimensional array A
B(3,2) The elementin the third row and second column of a two dimen-
sional B array
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Arrays are created using the DIM verb or command, To create an array you gwe
|ts name and ItS snze S

DINI X(E] 1y Al e e e e mETuie
DlMY(BQ} N R - B DT TR

Note that DIIVI X(5) actually creates an array with six entrres
X0y X(1)  X{2) X(3) X4} X(5)_ ‘

Similarly, DIM Y/(2, 2) creates an extra @ row and aextra@.column: .. . . 4 |

oy@e  CYien v
Y {1,@) Y{1,1) Y{1,2)
Y (2,8 Y {2, 1) Y (2,2)

This extra element, or row and column, is often used by programmers to hold
partial products, during computations. For example, you might total the elements
of the X array by summing them into X{@).

The form and use of the DIM verb is covered in detail in Chapter 8.
Note:' The A-array: does not have:the extra @ element and does’niot need to! be
DIMensioned (see section below onPreallocated Variables).

| String’ Array Variables |§

String array varlables have the same relationship to numeric array variables as

simple-string variabies -have to simple .numeric variables, — their names are the
same except for the addition -of a dollar sign:

C$(5) * The fifth string element in the array C$'

With string arrays the length of each string will be 16 characters unless vou spe-
cifically choose a different length in the DIM statement: .

. DIIVI_X$ ‘(‘1.2)_ *8 . DIMep;rqns a string array with 13 elements, each a string
.- 8 characters long, ‘ :

Chapter 8 details the Uise of the DIM statement.

Preatl_oc__:ated' Variables

Some of the variables which you will use. mosi- frequently have already been
allocated space in.the computer’s memory. . Twenty-six locations are reserved for
numeric variables A — Z, string variables A$ ---Z$, -humeric array A(26), OR
string array AS(26). The locations are assigned as follows:
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loc. Num, Var, Str. Var. Num. Arr. Var, Str. Arr. Var.

1 A A% A1) A1)

2 B B$ Al2) AS(2)

3 cC Cc$ A(3) A%(3)

4 D D$ Al4) A%(4)
23 W W$ A(23) A3{23)
24 X X3 Al24) AS(24)
25 Y Y$ A(25) A%(25}
26 z Z3 A(28B) A%(28)

NOTE: There are only twenty-six locations and you must be careful not to use the
same location in two different ways.

If you use location 24 to store a numeric value in X and then try to print X$, vou
will get an ERROR 9. Similarly, if you store a number in A{24) and then store
another number in X you will over-write the first number, but you will not get an

Error message.

The A{ } and AS${ ) arrays are different from all other arrays — they don‘t have
a zero element. It is possible to use DIM to make A{ ) or A$ { } larger than 26,
but if you do, the first 26 elements will use the reserved locations while the el-
ements from 26 on will be stored in a different part of the memory. The only
way that you will notice this, however, is that these 26 special |ocations are not
cleared when you RUN a program. All other array variables are cleared with
each new RUN. By using good programming practice and always initializing your
variables to the desired value, you will avoid any possible confusion.

if DIM is used to allocate the A{ ) or A${ } arrays larger than 26 elements, there
are certain special conditions in which an error can cause the part of the array from
A(27) or A${27) on to become inaccessible, If this occurs, it is necessary to redi-
mension the array.

An expression is some combination of variables, constants, and operators which
can be evaluated to a single value. The calculations which you entered in Chapter
3 were examples of expressions. Expressions are an intrinsic part of BASIC
programs. For example, an expression might be a formula that computes an
answer to some equation, a test to determine the relationship between two quant-
ities, or a means to format a set of strings.
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‘Numeric Operators

The computer has five numerlc operators These are the arlthmetlc operators which
you used when exploring theé use of the cornputer as a calcalator in Chapter 3:

+ . ’Addltlon
Subtraction

*  Muitiplication
/. ‘Division
A Power

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

{(A*B)~2
A(2,31+ A(3,4)+5.0--C
(A/B)*(C+D)

Iri certain circlimstances the multiplication operator ¢an’be implied:
2A isthesameas 2 XA
7C  isthesameas 7XC
© ABC is the same as AXBXC
As you can see-from the last examplée; there is a possibility that implied multiphi-

cation, could .be confused with. other BASIC words, so don't use this form unless
the context is very clear. :

[P : :
il R

S_tring Exprgsé;iong-

String expressions are similar te numeric. expressions except that there is only one
string operator -- concatenation {+). This is the same symbol used for plus. When
used with a pair of strings, the + attaches the second: string to the end of the first
string and makes one longer string. You shouid take care in making more complex
string concatenations and other siring operations because the work space used
by the computer for string calcuiations is limited to only 79 characters.
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NOTE: String quantities and numeric guantities cannot be combined in the same
expression unless one uses one of the functions which convert a string
value into a numeric value or vice versa:

“15" + 16 is illegal
11151r + 1110” is ”151%", nOt Jl25’l

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 Than or Equal To
= Equals
<> Not Equal To
= Less Than or Equal To
< Less Than

The following are valid relational expressions:

A<B
C{(1,2}>=5
D(3)<>8

If A was equal to 18, B equal to 12, C(1, 2) equal to 6, and D(3) equal to 8, all of
these relational expressions would be True,

Character strings can also be compared in relational expressions. The two strings
are compared character by character according to their ASCII value starting at
the first character {see Appendix B for ASCIHl values). if one string is shorter than
the other, a @ or NUL will be used for any missing positions. All of the following
relational expressions are True:

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

Relational expressions evaluate to either True or False. The computer represents
True by a 1; False is represented by a @. In any logical test an expression which
evaluates to 1 or more will be regarded as True while one which evaluates to @
or less will be considered False. Good programming practice, however, dictates
the use of an explict relational expression instead of relying on this coincidence.
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Logical Expressmns S
WO e ey L e e

I T

Loglcal express:ons are relational expressmns whlch use the operqtors AND OR,
and NOT. AND and OR are used to connect two relatlonar expressions; the value

of the combined expression s shown in th followmg tables ,}_
R H i
A AND B Value of A o
N ol Te | Fase |
IR COTIEY L T Triagei w0 ) Tl T e s v ) e R R
Value- . True o | Trwe. iFalsei T . & 0 o e,
f
cé False False False
A QR B Value of A . 7
True False
Value True True True
f
?3 False True False

(Note: Value of A and B must be Bor 1)

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

DECIMAL  BINARY NOTATION
NOTATION OF 16-BIT

132767 0111111111111

'3 |000000000000011 L
2 . QOOPRODOBRORdEIR . - L v
"1 oocooosoododoost |

@ elnlnldolnlnlnlalednTnlo)
1 M1
2 1111111111110
e R RRARRRRRCRERTY

—32768 . 10000000000000000,
The negative (NOT) 6f a Binary numbér G0000PBOBBOOBE0T is taken a5 follows:

NOT QRORORARGRARAAB 1

{Negative) — 1111111111111110
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Thus, 1 is inverted to @, and @ to 1 for each bit, which is called “to take negative

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

0EOCOPA0BDERARM (1}
+) 1111111111118 (NOT 1)

(ASRARRRARERAREREENCH

Thus, ali bits become 1. According to the above number list, the bits become
—1 in decimal notation, that is 1+ NOT 1=—1.
The relationship between numerical value X and its negative
(NOT X} is:
X +NOT X=-1
This results in an equation of NOT X = —X—1
ji.e. NOT X=—(X+1)
From the equation the following are found to result.

NOT = —1
NOT—-1=0
NOT -2=1

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

{A<9) AND (B> 5)
{A>=10) AND NOT (A>-20)
{C=5] OR [C=6) OR (C=7)

The computer 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 usés only a single bit. If you apply a logical
operator to a value other than @ or 1, it works on each bit independently. For
example if Ais 17, and B is 22, (A OR B} is 23:

17 in binary notation is 19301
22 in binary notation is 10110

17 OR 22 is 18111 (1if 1 in either number, otherwise @}
10111 is 23 in decimal.
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If .you,are:a proficient, programmer, there are certain applications where this type
of operation can be very useful. Beginning programmers should stick toyclear
simple True or False relational expressions. - . ... . . . ..+

r

Parentheses and Op'eré'to_r Precedence

When evaluating complex expressions the compter follows a predefined set of
priorities which determine the sequence in which operators are evaluated. This
can be quite significant'

| RN c o

5+2%3  could be ;
§+2 =7 T o C2%k3
7%3 = 21 6+5

11

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

To avoid 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 b+ (2%3)

_Calculator Mode

In general any of the above expressmns can be used in the calculator mode as well
as when' programmlng a BASIC statement. In the RUN mode an expression is
computed and dlsplayecl lmmedlately Far example:

Input . Display .

(5> 3) AND (2 < 6) | 1. |

The 1 means that the expression is True.

- Functions g
Functions are spécial components of the BASIC Ianguage which take one value and
- transform it into another valug. Functions act like variables whose value is deter-

mined by the value of other variables or expressions. ABS js a. function: which
produces the absolute value of its argument:

ABS {—b} is 5
ABS (6) is 6
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LOG is a function which computes the log to the base 10 of its argument.

LOG (10@) is 2
LOG (1000) is 3

A function can be used any place that a variable can he used. Many functions do
not require the use of parentheses:

LOG 1080¢ is the same as LOG (108)

You must use parentheses for functions which have more than one argument.
Using parentheses always makes programs clearer.
See Chapter 8 for a complete list of functions available on the computer.
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~ CHAPTER 5
- PROGRAMMING THE COMPUTER

In.the, previous, chapter we gxamined some of the goncepts and terms of the. BASIC
programming language. In this chapter you will use, these elements to create pro-
grams on the computer. Let us reiterate however, this is not a manual on how to
program in(BASIC. What this chapter will do is familiarize you with ‘the use of
BASIC on your computer.

T I

 Programs:

A program ‘consists of a set 'of instruction to the domputer. * ‘Remember the
computer is only a machine, It will perform the exact operations that you specify.,
You, the programmer, are responsible for issuing the correct instructions.

-BASIC St
The computer 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:

1@: INPUT A
2(: PRINT A *x A
39: END

Each line of a program must have a unique line number — any integer between 1
and 999. Line numbers are the reference for the computer. They tell the computer
the order in which to perform the program. You need not enter lines in sequential
order (although if you are a beginning programmer, it is probably less confusing
for you to do so}. The computer always begins execution with the |owest ling
number and moves sequentially through the lines of a program in ascending order,

When programrming it is wise to allow increments in your line numbering {10, 20,
30,... 18, 3¢, 50, etc). This enables you to insert additional lines if necessary,
CAUTION: Do not use the same line numbers in different programs. If YOu use
the same line number, the oldest line with that number is deleted when you enter
the new line.

'BASIC Verbs

All BASIC statements must contain verbs. Verbs tell the computer what action to
perform. A verb is always contained within a program, and as such is net acted
upon immediately.
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10: INPUT A
20: PRINT A X% A
3@: END

Some statements require or allow an operand:

10: INPUT A
20: PRINT A XA
30: 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. Certain
verbs do not allow operands. {See Chapter 8 for a complete listing of BASIC verhs
and their use on the computet}.

BASIC Commands

Commands are instructions to the computer which are entered outside of a pro-
gram. Commands instruct the computer to perform some action with your
program or to set modes which effect how your programs are executed.

Unlike verbs, commands have immediate effects — as soon as you complete
entering the command (by pressing the key), the command will be
executed. Commands are not preceded by a line number:

RUN
NEW
RADIAN

Some verbs may also be used as commands. {See Chapter 8 for a complete listing
of BASIC commands and their use on the computer).

You will remember that when using the computer as a calculator, it is set in the
RUN mode,

The RUN maode is also used to execute the programs you create,

The PROgram mode is used to enter and edit your programs.
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Begmmng to Program on the Computer

After all your practice in using the computer as a calculator you are probablv quite
at home with the keyboard. From now on, when we show an entry, we will not
show every keystroke. Remember 16 use: W t0. .access characters above the
keys and END EVERY LINE BY PRESSING THE [ENTER] KEY

Now you are ready to program! Set the computer to the PROgram mode and
enter this command:

Input .. Display .

veir BN E

The NEW command clears the computer's memory of all existing programs and
data. The prompt appears after you press , indicating that the computer is
awaltmg input.

Example 1 — Entermg and Runmng a Program

Make sure.the computer is in the.PRO, mode and enter the, following program:

Input : Dlsplay '
10 PRINT “HELLO" 10:PRINT “HELLO"

Notice that when you push [ENTER] the computer displays your input, auto-
matically inserting a colon {:} between the line number and the verb, Verlfy
that the statement is in the correct format

Now change the mode to RUN by pressing the [oog key:

Input ) Display
RUN HELLO

Since this is the only line. of the program, the computer will stop executing at this

point. Press to get out of the program and reenter RUN if you wish
to execute the program again.
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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 program you
have just written.

Are you still in the RUN mode? If so return to the PROgram mode,

You need to recall your program in order to edit it. Use the Up Arrow { A)to
recall your program. if your program was completely executed, the [N\ will recall
the last line of the program. |f there was an error in the program, or if you used
the BREAK { } key to stop execution, the will recall the line in which
the error or BREAK occurred. To make changes in your program use the [~ to
move up in vour program {recall the previous line) and the to move down in
your program ({display the next line}. If held down the A~ and the will
scroll vertically, that is they will display each line moving up ot down in your program.

You will remember that to move the cursor within a line you use the > (right
arrow) and < (left arrow). Using the > position the cursor over the first character
you wish to change:

Input Display
N 19: PRINT “HELLO"
<<<<< 10 PRINT “HELLO"

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

Input Display

GOOD™ 19 “GOOD"!_

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

Input Display

RUN ERROR 1 IN 10 F
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This is a new kind of error message. Not’ only” is the error'type |dentrf|ed (our
old friend the syntax error] but the Ime number |n whrch the error oceurs is also
mdu:ated - e

EEE TR SO S lu' IR R L AT A :Hfgj.“ i e
Change back to: the PHOgram mode. . ¥ ou must be in the PROgram mode to make
changes in a pragram. Usirlg [X]7; recallthe last lineiof: YOur program, :

Licietrn

Input A l.D|spIay_ ST E
/\ o R R 10 PRlNT"GOOD"|:=

RN REUIE S B nies L ’
The flashing cursor is positioned over the. problem area, In Chapter 4 you Iearned
that when entering. string constants in- BASIC-al| characters must be contdined
within quotation marks. Lse the DE Lete key to eliminate the 17

Input D‘isplay
DEL o 19 PRINT “GOGD " _

Now let's put the ! in the corréct location. When editing programs, DELete and
INSert are used in exactly the same way as they are in editing calculations' (See
Chapter 3). Using the [ <] position the cursor en top of the character which will
be the first character following the insertion.

Input ' ' Display
< 10 PRINT “GQOOD"

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

Input Display
INS o 190 PRINT “GOODZ"]

Type in the |, The display looks like this:

Input : : Display '

! o 10 PRINT “GOOD! ™
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Remember to press so the correction will be entered into the program.

NOTE: !f you wish to DELete an entire line from your program just type in the
line number and the original line will be eliminated.

Example 3 — Using Variables in Programming

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

Using variables in programming atlows much more sophisticated use of the com-
puter's computing abilities.

Remember, you assign simple numeric variables using any letter from A to Z:
A=25

To assign string variables you also use a letter, followed by a dollar sign. Do not use
the same letter in designating a numeric and a string variable. You cannot designate
A and A% in the same program.

Remember that simple string variables cannot exceed 7 characters in length:
A$ = “TOTAL"”

The values assigned to a variable can change during the execution of a program,
taking on the values typed in or compuied during the program. One way to 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:

1¢ INPUT “WORD?"; AS

20 B= LEN (A$)

ap PRINT “WORD_JIS_ "~ B “ LTRS"

49 END means space

Before you RUN the program notice several new features, Line 30 of this program
exceeds the 16 character maximum of the computer’s display. When a line is longer
than 16 characters (up to the 79 character maximum), computer moves the charac-
ters to the left as the 16 character maximuim is exceeded. This does not destroy the
previous input. This move to the left is referred to as horizontal scrolling.

The second new element in this program is the use of the END staterment to
signal the completion of a program. END tells the computer that the program
is completed. It is always good programming practice 1o use an END statement.
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As your programs getimore: complex yourmay wish te review them before you
begin execution. To look at your program, use the LIST. command. LIST, which
can only be used in"the' PROgram.mode, displays programs beginning with' the
fowest line number, S T T e

Try listing this program:

Input I Diépl’ay""

LIST R , {10: I NPUT “"WORD?"
Use the and arrows to move through your program until you have reviewed
the entire program. To review a line which contains more than 16 characters
move the cursor to the extreme right of the display and the additional characters
will appear on the screen. After checking your program, run it;

Ao woRD?_ ]
HELP WORD IS 4. LTRS
>

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 arrows {or LIST) to reach line
40, '

You may type 48 to Delete the entire line or use the > to position the cursor
over'the E in End. Change line 40 so that it reads:

40: GOTO 19 .
Now RUN the modified program.

The GOTO statement. causes the program to loop (keep repeating the same opera-
tion), .Singe you put no limit on the loop. it will keep going forever {an “infinite”
loop). To stop this program hit the BREAK ( (8| ) key.

firdned oo
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When: you: have stopped: a program, -Using . the- {BrK} key,iyoy. ‘Can:restart it -using
the CONT -Gommmang.:. CONT. stands forCONTinuey. With the COI’\I.'lT,command-th'eE
Program will restart on the line which was being executed when th‘élikey
was prrg_ss‘,ed....__. . D

| Example 4 — More Corhlex Progamm.ng_ , -

The following Program computes N Factorial -(N!}. The Program begins with 1

and computes NJ up to the limit which you enter. Enter this prografy.

- Te0F =17 WaArT jog e
110 INPUT CLAMIT? »ip R
128 FOR N=1 To

130 F=F*n .

140 PRINT N,F

150 NEXT N

160 END

Several new features are contained in this-pr‘dgfrfa'm. The WAIT verb in line 0@
controls the length of time  that displays gra h’eld-"beforé"'tﬁé Program contintes:
THe: numbers arid thgjr factorials are displayeg: as'they ate'corfiptited. “The time

they appear on the display Is set by the WAILT, statement to app‘roximatqlv. 2
seconds, instead of waiting for YOu to press [enteR) . -

Also in line 10g, notice that there are two statéments on ‘tha same fine separated
by a colon (:). You may put as’' many statements ‘as y oy wish on one'line, separat.

Also in this Program we have used the FOR verb in line 120 and the NEXT verp
in line 15@ 1o create a loop. |[n Exampie 3 You created an “infinite” loop which

are executed again, |f N is greater than L, EXecution continyes with line 16 and
the Program stops.
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You may use any numeric variable ina FOR/NEXT loop. You also do not have
to start counting at 1 and you can add any amount at each step. See Chapter
8 for details.

We have labelted this program with line numbers starting with 100. Labelling
programs with different line numbers atlows you to have several programs n
mermory at one time. To RUN this program instead of the one at line 1@ enter:

RUN 100

In addition to executing different programs by giving their starting line number,
you can give programs a |etter name and start them with the DEF key (see Chapter

61.

You will notice that while the program is running, the BUSY indicator is lit at
those times that there is nothing on the display. RUN the program 2 few more
times and try setting N at several different values.

Storing Programs in the Memory
Programs remain in memory when the computer is turned off or it undergoes an
AUTO OFF. Even if you use the [y, Clear or CA keys, the programswil\ remain.

Prograrns are lost from memory when you perform the following actions:

¥ You enter NEW or NEW @ before beginning programming.

¥ You create a new program using the SAME LINE NUMBERS as a program
already in memory.

% You change the batteries.

This brief introduction to programming on the computer should serve to illustrate
the exciting programming possibilities of your new computer.
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Variable

B Y T T
Numeric array variable |

it
IERY;

| - Specified nimber of bytes* |,

BRI N

* For 8xample, if Div Z$J(2, 3) % 10 is sPecified, 12_vari§ble§f:‘éach_qapablergf
© storinig '10"éhé‘r’a'é'fér‘s,"ére’r’és'é‘rved;" This reqtivés 6 by tes {variabte namej + 10
bytes (number of characters) x 12 = 126 bytes. B o

MEM

To determine the number of Numeric variables whi
statement use the fallowing formula:

(MEM - g) /8

t—W_hen ca_!cu_lating the number of string variables, replace thig
"8" with the Necessary number of characters.

ch can be feserved by the Dim
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Shoricuts

The computer includes ceveral features which make programming more convenients
by reducing the numbet of keystrokes required to enter repetitive material.

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

This chapter discusses the additional feature which can eliminate unnecessary
typing — the DEF key.

Often you will want to store several different programs in the computer’s Memory
at ong ime. {Remember that each must have unique ling numbers), Normally,
1o start a program with a RUN or GOTO command, you need to remember the
beginning line number of each program {see Chapter 8). But, there is an easief way!
you can label each program with a letter and execute the program using only two
keystrokes. This is how 10 \abel a program and execute it using DEF:

Mote:Put a label on the first line of each program that you want 10 reference.
The label consists of a cingle character in quotes, followed by @ colon:

10: AT PRINT “FIRST"
20 END

80: “"B"": PRINT HGECOND”
g@: END

Any one of the following characters can pe used: A, g, Db, F, G H, J K
L= 2. %G vV, B, N, M, and SPC. Notice that these are the keys in the last

two rows of the alphabetic portion of the keyboard.
Note: To execute the program, instead of typing RUN 80 or GOTO 1@, you need

only press the key and then the letter used as @ label, In the above
example, pressing and then ‘B’ would cause 'SECOND’ to appear on the

display-

When DEF is used to execute a program, variables and mode settings are affected in
the same way as when GOTO is used. See Chapter 8 for details.
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CHAPTER 7

USING THE OPTIONS

The following optional periphera! gquipment can be used with the computer.

CE-12b Printer/microcassette recorder

CE-123P Printer/cassetie interface

CE-126F Printer/cassette interface

CE-152 Cassette recorder {CE-123P, CE-126P or CE-124 is required)

CE-124 Cassetie interface (CE-152 can be used)

Note: When using the CE-126P optional printer, be aware that the character code
29 (&27) for the computer {displayed characters) and for the printer
{printer characters) are different characters.

Example: PRO mode
10 B$=CHRS$ 39

20 PRINT B$
20 LPRINT B$
RUN mode
RUN - « Content of the character code in the pocket
computer is displayed.
« Content of the character code in the CE-

126P, a space, is printed. In this example,
the paper is fed by one line.
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USING THE Ce-125 prinTery T
_MICROCASSETTE RE CORDER

The CE-125 Printer/Microcassette ‘Recorder. atlows YU.to add a printer ang Micro-
Cassette recorder 1o your computer, ‘
The CE-125 features: TR

U.,:'t]‘-! o (IR | i .- i

24 character wide thermal printer with, ;ezpproximége_ly 48 .line per Minute
Print speed. . . . R N Y ' :
Convenient paper feed ang tear bar, . i
Simultaneous printing of calculations ag desired.

" Easy contidl of display of printer output in BASIC, :
‘Complete built-in microcassetta playback'/fecbr"de'r unit including fast forward
and tape counter,

Manual and program controf of recorder for staring Pragrams angd data,
Filenames and Passwords on tape for control and security,

Jack for external playback unit, P

Built-in rechargabie Ni-Cag batteries for portability.

* Recharger (EA-23E) supplied, :

Automatic Stop Function of Microcassette when the end of tape is reached.

{(PLAY and RECOHD Modes oniy)

‘Using the Printer
I \;oij are ‘using the cdr“npii_te'r.as a da]culator, You may use the CE.125 to simulta-
neodél\/ Print your cél'cUlatior'ps'.‘ 'i'his is easily accomplished by Pressing the
key and then the key [P NP) while in the RUN mode. The pringer indi-
cator “P" will light up on the display. After this, when you press at the end
of a calculation, the contents of the display wili be printed on one line and the
results will be Printed on the next. For example;

Input, Paper

300 /50
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Programs which have been written with PRINT can be converted to work with the
printer by including @ PR!NT=LPRINT statement in the program {(see Chapter B for
details). Al PRINT statements following this statement will act as it they were
LPRINT statements. PRINT=PR!NT will reset this condition to its normal state.
This structure may also be included in 2 program in an IF statement 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 8 for details). 1 used without liné numbers LLIST will list al program
lines currently in memory in their numerical order by line number. Aline number
range may also be given with LLIST to limit the tines which will be printed. When
program lines are longev than 24 characters, fwo of more lines may be used 0 print
one program line. The gecond and succeeding lines will be indented four characters
so that the tine number will clearly identify each separate program line.

Caution:

e |f an erro¥ (ERROR code 8) occurs due to @ paper misteed, 1ear off the paper

tape, and pull the remaining part of the paper 1ape completely out of the printer.
Then press the [cL] key 10 clear the error condition.

e When the printer!recorder is exposed 10 strong external electrical noise, it May
print numbers at random. If this happens, depress the [BR€] key to stop the
printing, then press the [CL] key.

Pressing the e} key will return the printer 10 its normal condition.
When the printer causes a paper misfeed or is exposed to strong external
alectrical noise white printing, it may not operate normally and only the
symbol sgUsY" will be displayed. If this happens, depress the [erk) key
to stop the printing. {Release the paper misfeed,} Press the key.

e When the CE-125 is not in use, turn off the printer gwitch to save thebattery life.

e Even while printing under the LPRINT command, the entry can he executed
when an INPUT, INKEY$ oF PRINT command is performed.

In this case, however, the printer will stop if the key is pressed. Therefore,
only press the key upon completion of printing.

Using the Microcassetie Recorder

LOADING THE CASSETTE TAPE

1. Depress the STOP/EJECT {m} button to open the cassette compartment Vid.

2. Load the cassette 1ape into the compartment soO that the title ("A or »gry of
the tape frack to be used is facing upwards. The open edge of the cassette
should be facing forward.

3 Press the cassette compartment lid down.
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remove the,_tépe._,' Lo Co
2. Press the cassatte Compartment |jg down,

Note: In the PLAY mode press the STOP/EJECT (®) button once to stop
o the tape movémerit; Pregs it'again to'efect tha tape.
Use tHe ‘manya). contrals fgr Positioniing ‘th

ON position, _
The facilities which are available wi
CSAVE  Saves the contons
CLQAD . Ret
CLOAD? ' G

llllll

- MERGE
PRINT#
INPUT# ¢
CHAIN
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When a program or data is recorded on tape it will be preceded by a high pitched
tone of approximate'.y 7 seconds (PC-1248 only). This tone serves to advance the
tape past any leader and 10 identify the beginning of gach program or set of data.

When searching for a filename, the tape can read only in 8 forward direction. This
search is relatively stow, sO it is sometimes preferable to keep track of program
locations by using the tape counter. The tape can then be manually positioned
using fast forward, reverse, and play, to the jeader tone area of the correct program
before the retrieval is started. While scanning the tape you will be able to hear the
high tones which begin each program. In between these high tones will be a mixed
high and low tong sound which indicates programs of data.

Note: Mo tone is generated by the pPC-12468S.

The CE-125 also provides 2 jack to connect an external tape playback unit. The
external playback unit can only be used for reading from Tape, i.e. CLOAD,
MERGE, and INPUT#. The main purpose of this jack is to load tapes created on
some other SHARP cornputer.

Use the supptied cassette cable to connect the CE-125 and an external tape play-

back unit.

External
tape playback unit

j Connect the piug Connect the plug

to the CE-125 jack to the external
speaker, monitor

or earphone jack.

When the external tape unit is connected, it automatically takes the place of the

internal microcassetie for the appropriate commands and may be used in the same

way.

e To transfer program and data from the tape of the external playback unit, use
the tape recorder with which the tape was prerecorded. Other tape recorde_rs

may not work.
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Care and Maintenance

*. Be sure that the, pp_v,ve_k ?s ;QVFE_QQ;,b'@th;.u'rji_ts;wh,en, ,cqqnecfi_ﬁlg: or.:d'is.pbnn‘_eqlt-
ing the CE-125 ang the computer, ' :

L The printer should be Operated on a level _SL.IrfﬂCE'.,\ o

If the batteries become low; or if the CE-125 s ‘subjected to strong noise, the unijt
may cease to function and the ¢omputer may ?’hang-up": This can also occur if the

{1) Turn off the REMOTE switch,

(2) Puta tape into the tape compartment,
{Tape winding can'be available by mariyal operation. )

{3) Turn on the REMOTE switch,

{4} Depress the RECORD (®) button,

{5} With the same command which, saves..your .program YOu must give .the
Program a “filename", This is for reference PUrposes. Your filename can
not be longer than 7 characters. To save the program with a filename type:

I C " Lo ! '
CSAVE [smirr) - PRO-1 L S
Your program will be saved with the ngine “PRO-1*, You gan.:aESi—gjh;;ény
name you desire, whatever s easiest for You to keep trace of. Also, note
that there is g3 7 character length timit for your filename, |f the name js
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longer than 7 characters, the excess is ignored. A good practice is to maintain
a program log, which includes the program name, starting and stopping
location on tape {use the counter numbers}, and a brief description of what
the program does.

Press the key. At this time you_shou'.d hear a shrill buzzing sound
(PC-1248 onty}, and the 1ape should be turning. Also the “gUSY" indicator
shoulid light up. This tells you that the computer is spusy” transferring your
program from memory to the tape. If this does not happen, start again
from the beginning of the section.

Once the computer arrives at the end of the program, the “BUSY" indicator
light will go off, the recorder will stop, and the “prompt”’ will re-appear on
the display. In order to insure that this has in fact been accomplished we
can read it back into memory from the tape as explained in the nextsection.
Note: When saving a program on the used tape, erasé the portion (approx.
5 counter numbers} before writing and execute the recording com-
mand.
{Make sure that the previous program is completely erased without
any portion remaining.)

2. Collating the Computer and Tape Contents

Now that your program is saved on tape, you will no doubt want to see ifitis
really there. To do this is relatively simple; use the CLOAD? command.
{1) Turp off the REMOTE switch to clear remote control functions.
(2} Rewind the tape 10 the place at which you started, again using the number
counter.
(3) Turnon the REMOTE qwitch to set remote control functions.
(4} Depress the PLAY { « } button.
(5) To collate the program with a filename type:
CLOAD ? " PRO-1 .
Press the key.
During the collation, the mark X" is shown at the right most digit of the display.
The mark “ ¥ il disappear when the collation is completed. While a file name is
being retrieved, no ' mark will be displayed as the collation is not started yet.
This is the same for the MERGE, CHAIN, CLOAD, and INPUT#H# commands.
{1f no file name has been specified, this will occur during reading of the first program.}

Note 1} 1f the specified file name is not found, the computer will continue to
retrieve the file name even after the tape siops. in such a case, press (ere] to stop
retrieval.  This is the same for the MERGE, CHAIN, CLOAD, and INPUT#

commands.
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1,30l went well; it will g SPlay. the “promot” and eng its cheok I-all.did not go
well, an, error Mmessage will-be displayeg, usually ERROR 8. This,tells you:that the

program on tape s somehow different from the program _in SH_AﬁE's;@memory.
Erase that portion of tape and start again.

3. Transfer from Tapd N

H : E

(1~}a~Tuﬁn_qfwfthe‘H:EM:OTEswitch.J e e
- (2) Rewind,.the tape 1o the place at which- You started, again; using the, number
counter, R NN

(3} Stop rewindin‘g.‘ L o
@) Turn'the g EMOTE switch back Oiy. 7 .
(5} Press the PLAY{\# ) btftton. S ' '

(6) Type: 7 L o
TCLOAD "(5HFT) “PRQ-1 "
and press thg "Key.
{Remember “PRO-1" is the filename we have given to Your program. |+ you
saved the Program under another name You must use that name instead of
“PRO-1) - b : :

{7) The mark %~ appears while loading the. des'i'g‘nate'c'l CSAVEd Program

' brogram:)_

The mark o ”,d[sappejars when the load is performeq-icqmplgtew.

(8) The cassette ‘:rptaihs'_a,c‘q;gytof, the program, S0 you can CLOAD the same
- program over and over again, ' -
While Ioadin_g,iif, an error message ERROR g is_displayed, start again from
the above step (1)) ‘ D . '

L

T I R R e Sed gl s apic -
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The optional CE-123P/CE-126P Printer/Cassette Interface allows you 10 add a

printer and to connect a cassette recorder 1o your computer.

The Printer/Cassetie Interface features:

24 character wide thermal printer.

Convenient paper feed and tear bar.

Sirmultaneous printing of calculations as desired.

Easy control of display or printer output in BASIC.

Built-in cassette interface with remote function.

Manual and program control of recorder for storing programs, data.
Dry battery operation for portability.

*******

For connecting the computer 10 the Printer/Cassette Interface, refer to the instruc-
tion manual which 1s supplied with the Printer/Cassette Interface.

Using the Printer

1f you are using the computer for manual calculation, you may use the Printer/
Cassette Interface 10 simultaneously print your calculations.

This is easily sccomplished by pressing the key and then the key
(P <> NP) while in the RUN mode.

The printer indicator (P) will appear in the upper left area of the display. After
this, when you press the at the end of a calculation, the contents of the
display will be printed on oneé line and the results will be printed on the next. For

example:
Input Paper
300 /50 30¢/50
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You may prifit OUtput 6h the printer from Within BASIC Programs by using the
LPRINT statement {see Chapter g for details), LPRINT can be used in the same
form as the PRINT statement, The difference is that if you PRINT something to’
the display which is longer than 16 characters, there. is no way for YOU to see the
extra charactgrs._ _ With l1:_he LPRINT verb, the extra.characters, wil| be Printed on a
ecbit e il s s equirkg, o

Programs which have peer Writtén with PRINT can’ be c_i;)hj\}‘é;rt'éd;tg)twor]!(; yyi;tgi‘j;he

printer by including a PRINT = LPRINT statement Ii'rl'u the program (see Chapter 8
for details). Al PRINT statements following this s‘fétér;r])gfhtf\gﬁili__aét as if i‘:.hey were
LPRINT statements. PRINT = PRINT will reget this _’,c'é:'?"difi&h‘fof\i‘fcé;_'r’!é'r’r'r;ai state,
This structure may alse be_included in"3 ‘program’ in an’ '[Fé’ta’c’érﬁé}i’f allowing a
choice of output at the time the brbg‘ra':rn isused, T '

You may also list. vour Programs on the Printer with the LLIST command (see
Chapter 8 for details). If ygeq without ljhe numbers LLIST wil list ail program

Paper tape, and puil the rernaining part of the paper tape ¢ompletely out of the
printer, Then press the key to clear the efror condition.

® When the printer . js. exposed ‘to 5trohg. external electrical noise, it may print
numbers at random, . If ‘this happens; ‘depress the Key to stop the printirig,
Turn the Printer/Cassetta: interface Power off and: on, and thep press the [Gr
key. Pressing the key wii] return the pripter 1o its norma| condition,

external electrical‘ noise whilg printing, it may not operate hormaily and
only the symba| “p USY" will be dispiayed, |f this happens;.depres‘s the
key o S0P printing. {Reiease the Paper misfeed,) Turn the
Printer/Cassette Interface power off and on, ang then press the
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Using the Cassette Interface

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

Connecting the Printer/Cassette Interface to a Tape Recorder
Onty three connections are necessary:

1. Connect red plug into the MICrophone jack on the cassette recorder.
2. Connect gray plug into the EARphone jack on the casseite recorder.
3. Connect the black plug into the REMote jack on the cassette recorder.

Cassette Tape Recorder

We recommend that you use the optional cassetté tape recorder CE-152 for your
computer system. The CE-152 is designed to match the computer records,
programs and data via the Printer/Cassette interface. Any recorded program can be
retrieved and reloaded into the computer,

The following is a deseription of the minimum Tape recorder specifications
necessary for interfacing with the Printer/Cassette Interface:

63



Using the Options’

- Requirements .
R T S U TR T e s e S T },

1. Recorder Type = ,/"-\nv_’cape, rec‘c‘rder,,standard__ cassette or micro-
L P SRS T R P AT T BRI
Cassette recg;der, .may be Ysed in -accordance

with the ré@uf}emccts_:

outlin ed below,

The recorder should__\,have a minj-jack input

2. Input Jack . _ ! . : g S oaoen ! :
L | tabeied *MIG™, Noger e he “AUX“ facc. . .

3. Input I_m.nedgnce; ‘

- The inbut fack shauid be 4 Tow,impedance input
(200~ 1,000 oy,

Below 3 mV/ or _5¢ dB.

b

4. Minimdm Input Level -

Should be a minijack labeled: “EXT. (EXTeinal
speaker)”, "MONI.TOB.",- “EAR. (EA‘Rphone)’-'
or equivalent, o g

5. Output jack

6. Output impedance

7. Qutput level

8. Distortion

9. Wow and Fiutter 0.3% maximum (W.R.M.5)

1@. Other

Should be bcfcw 10 O_HM..

- Shouid be above 1v {practical maximum output
above, 190 mw)

Should be within 15
through 4 kHz,

% within a fange of 2 KHz

Recorder motor should not fluctuate in speed,

Note: Some tape recorders may not perfarm Properly due to different specifica-
tions. Additionally tape recorders having distortion, increased hoise, and
Power deterjoration after long years of use may not show satisfactory results
owing to change in thejr electrical characteristics.
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Operating the Cassette Interface and Recorder

Recording {saving) onto magnetic tape
Gee Tape Notes.
1. Turn off the REMOTE switch on the Printer/Cassette Interface.

2. Entera program of data into the Computer.

3. Load tape into the tape recorder.
Determine the position on the tape where you want to record the program.
e \When using a tape, b sure the tape MOVEs past the clear leader {non-magnetic

mylar material}.
» When using a tape already partially recorded, search for a location where no

recording exists.

A. Connect the interface’s red plug to the tape recorder’s MIC jack and the black
plug to the REM jack.

5. Turn on the REMOTE switch.

6. Simultaneously press record and play buttons on the tape recorder {to put it in
record mode}.

7. Enter recording instructions {CSAVE statement, PRINT# statement}, and press
the key for execution.

First set the unit o LRUN" or “PRO” mode. Next push the following keys:
@E@@@Eﬂ@ fite name  (38F01 () [ENTER]

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

o o (00 0 (1) 3

Eg., @[IJEEDD@J (et ()

When you press the key, tape motion will begin, leaving about an 8-
second non-signal blank. (On the PC-1248 only, 8 beep tone is recorded.) After

that, the file name and its contents are recorded.

g. When the recording i$ complete, the PROMPT symbol {>>) will be displayed and
the tape recorder will automatically stop. The program is now saved on tape.
{The program also remains in the computer's memory.}
When data are 10 be automatically recorded by program execution (PRINT #
statement, not manual opera’tion), et up steps 1 thru 6 before executing the
program.

To aid you in locating programs on tapes, Use the tape counter on the recorder-
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Collating the Computer and;Tape.;Cbn.tents'I T e
See tape Notes,

programs).
1. Turn off the REMOTE switch,

5. Press PLAY button of recorder.

6. Input a CLOAD? statement and start execution with '[ENTER) key. Do this
as follows: Set unit to “RUN" o “PRO” mode. Enter the following key
sequence —— -

During the collation, the mark %" g shown at_the right .most digit of the
dispiay, Theﬁmqu ar will d_isappe_ar when the collation js completed, While
a file name is being retrieved, no T mark wily be displayed, as the collation is
not started yg:c_., ‘ . ‘ . ]

{If no file name has been specified, this will oceur during reading of the first
program.) - - R o

M the Programs are verified as:being identiéé‘l;‘ a PROMF"T:symbql (=) wer be
displayed on the Computer.

If the 'prqg_ra_ms' differ,..e)géc;utidn 'Wilj be iﬁt'g'rrupted‘and _ah Error code 8 wil;l. be
displayed. I this oceurs, try again,

Loading from'a magnetic tape T
See Tape Notes,

T TR TR UTTG vy sy T i) S TLiG Fies AN Giibeyrnd ML f“‘ o
To load, transf'er, OF read our Programs and dats from magnetic tape into the
Computer, use the following procedure,
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1. Turn off the REMOTE switch.

2. Load tape in the tape recorder. Position tape just pefore the portion 10 be
read out.

3. Connect the gray plug to the EAR jack on the tape recorder, and the biack plug

to the REM jack.
[In using a tape recorder having no REM terminal, press the PAUSE button 10

make a temporary stop.]
4. Turn on the REMOTE switch.
5, Push the PLAY button on the tape recorder {to put unitin playback mode).

Set the VOLUME control to middie or maximum.
If the tape recorder does not function properly when the volume is set to maxi-
rum, turn the volume down and try again.

Set Tone to maximum treble.

6. Input transfer instructions {CLOAD statement, INPUT # statement), and press

key for execution.

Put the unit into #RUN" mode. Then push the following keys: o]
&1 (o) @D 1) file name 3oE0 ) .

{To lcad the contents of the data memory, push as follows: o oo e )
(#) 3

=K< ECZ\E@[IJ@ EDDE]EEE

The specified file name will be automaticatly searched for and its contents will
be transferred into the Computer.

The mark * %" appears while loading the designated CSAVEd program from the

tape 1o the computer’s memory.
The mark *'#" disappears when the load s performed completely.

7. When the program has been transfered 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 b prior o executing the program.

67



Using the: Options

Notes: e |f an error occurs (error code “g8" is;disp‘lﬂa\jéﬂl';? ftaft over: from ithe
g pimning. . If the error continyes, FeIUsL volum up or down slighyly,
¥ i the erfor codé is no¥ isplayed buttape motion continues '(wﬁjfé thig

Computer displays the sympol "BUSY"), transferring is”fﬁﬁbi’\c’i}per.

BRI Rre’ss;":-key.l (to;-’-,‘.break’-'-) to stop-the tape; iRepeat steps: ., .-

® If the error remains or the tape continueg to run after §evers] attempts
SR O, Cofrect the:problém,- tn}@c’leaningaand:demagneﬂzfng‘ theieﬁecondbr’s

tape head. Y R

. [T I
[ T g

Tape notes | SR
1) For any transfer or collation,_lulses the tape.record.grit_hat_ was,

e tape.rey _ used for recarding,
If the tape recorder for transfer or collation s different from 'that used for
-réco’rd'ing,"tra‘n's'f'e‘r"bf'éoilaﬁbh’ may not be Possible, o N

2) Always yges only the highest quality tape fo_r”,progrgn"ns and data storage

{economy grade audio type tape May not provide the proper ch"aracteris'ticé for
digita-l-.reco.rdings.).- e S ¥ . T

3) Keep the tape heads and tape handling parts clean — yge 5 cassette cleaner tape
-to keep everything-clean. + . AR T RS Tl R :

4) Volume setting — set to middle or tha){imﬁm levej.

Volime' levej can"be véry iMportant” whery reading in.data from ’fhij-z recorder:
make slight adjustments as required to obtain error-free data transfer, A slight
adjustment dithet up of dawn may result'in beffect recordings every time.

6) It problems occur wh_en using AC Rower for the, E'rin_ter/C_assette lnterface.and/
or the recorder, use battery power instaad {sometimes the AC power connection
also adds $ome “hum*’to the signal whieh Upsets proper digita) recordings). .

Cassette AInterface powsr. gif aﬁd'5théh'rf”dcﬁh'90f the adaptor: o ‘the Printer/
Cassette Interface. TULTEr Ce o

7} Tone cantrol — set to maximum trepfe,

8) When recording programs or data on the used tape, erase the portion before
writing and executs the recording Command, (Make sure that the previous
program is completely erased without any portign remajining.)
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CHAPTER 8

BASIC REFERENCE

The follawing chapter is divided into three sections:

Commands: Instructions which are used outside 8 program 10 change the
working environment, perform utilities, o¥ control programs.

Verbs: Action words used jn programs to construct BASIC statements.
Functions: Special operators used in BASIC pyograms 10 change one variable

into another.

Commands and verbs are arranged a|phabetically. Each entry is on @ separate page
for easy reference. The contents of each section is shown in the tables below so
that you can quickly identify the category to which an operator belongs. Func-
{ions are grouped according to four categories and arranged alphabetically within

| Commands

category.

Program Control Variables Control
CONT CLEAR
GOTO* 1LY
NEW
NEW @ Angle Mode Control
RUN DEGREE”

GRAD™

Cassette Control RADIAN*
CLOAD
CLOAD? Other
CSAVE | SEEP* (Only PC-1248)
INPUT # PASS*
MERGE RANDOM*
PRINT#* USING*

Debugging wWAIT*

LIST

LLIST

TROFF*

TRON®

*These commands are also BASIC verbs. Their gffect as commands is identical to

their effect as verhs so they aré not described in the command reference section.

See the verb reference section for more information.
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Control and qunching

e lnputand Output '

CHAIN AREAD
END TS CSAVE
FOR ... .. STEP DATA
~ Gosup B  UUINPUT
‘GoTo S NPUT#
C ML THEN ... LPRINT
NEXT PAUSE
ONC PRINT
ON. .. PRINT #
RETURN USING
STOP READ
RESTORE
ﬁﬁgﬂ@n_t and Declaratlon WAIT
CLEAR
DIM Other
LET BEEP (Only PC.124g)
DEGREE
GRAD
RADIAN
RANDOM
REM
TROFE
TRON

IEER R PPTRTIR
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Pseudovariables Numeric Functions
INKEY$S ABS
MEM ACS
Pi ASN
ATN
String Functions cos
ASC DEG
CHR$ DMS
LEFTS EXP
LEN INT
MIDS LOG
RIGHTS LN
STR% RND
VAL SGN
SIN
SQR

TAN
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Commands. ;. :
CLOAD

1 cLoap “
2 CLOAD “filéname"

Abbreviations:* CLO., CLOA.
See also: CLOAD?, CSAVE, MERGE, pass

The second form of the CLOAD command clears the memory, searches the tape for
the program whose hame is given by “filename”, and loads the program.

CLOAD Loads the first program from the tape.
CLOAD ““PRO3" Searches the tape for the program named ‘PRO3’ and loads it,
Notes:

the file name even after the tape reaches the end. |n this Case, stop the retrieval
function by pressing the key. This applies to MERGE, CHAIN, CLOAD?

2. If an error occurs during CLOAD or CHAIN command (to he described later)
execution, the program stored in the computer will be invalid, '
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Commands
CLOAD?

1 CLOAD?
9 CLOAD? “filename”’
Abbreviations: cLO.?, CLOA.?

See also: CLOAD, CSAVE, ME RGE, PASS

The CLOAD? cornmand is used to compare 2 program saved on cassette 1ape with
one stored in memory.

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

The second form of the CLOAD? command searches the tape for the program whose
name is given by ugilgname’’ and then compares it to the program stored in

MEMmory.

| Examples

CLOAD? Compares the first program from the tape with the one in
memory.

CLOAD? #pRO3"" Searches the tape for the program named ‘PRO3" and com-
pares it 10 the onhe stored in memory.
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Commands
CONT. i

1 CONT

_Abbreviaﬁons: c.co, CON. o
See also: RUN, STOP verb

Pu rpose

CONT Continues an interrupted Program execution,
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Commands
CSAVE

1 CSAVE
2 CSAVE *filename”’

3 GSAVE, “password”

4 CSAVE “filename”,“password”

Abbreviations: CS., CSA., CSAV.
Gee also: CLOAD, CLOAD?, MERGE, PASS

The CSAVE command is used to save a program to casselte tape.

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

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

The third form of the CSAVE command writes all of the programs in memory
on to the cassette tape without 2 specified file name and assigns the indicated
password. Programs saved with a password may be loaded by anyone, but only
someone who knows the password can list or modify the programs. {See discussion
under PASS command).

The fourth form of the CSAVE command writes all of the programs in memory
on to the cassette 1ape and assigns them the indicated file name and password,

I¥ the compuier is in PROgram ot RUN mode, program memory 15 loaded to the
tape.

CSAVE “PROB”,”SECRET” Saves the programs now in memory on 10 the
tape under the name ‘PRO3’, protected with the
password ‘SECRET".
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Commands
GOTO:

1 GOTO expression

Abbreviations: G., GO, GoT.
See also: RUN

Purpose -~ o o
) Ly . : ! Aol

The GOTO command s used to start execution of éiproigram

The GOTO commiand can be used in Placerof the RUN coMmmand to start program
execution at the ling number specified by the expression,

GOTO drffers from RUN in frve respects

1) The value of the mterval fqr WAIT is not reset
2) The display format established by USING statements is not cleared
3} Variables and arrays are preserved, :
4) PRINT = LPRINT: $tatits is iy feser, © uo

5) The Pointer. for,. READ is not reset, SO ey

i
1

Executron of a program wrth GOTO ls |dentrcal to executron wrth the M"k‘ey.

‘Examples S o o

GOTO 190 Begins execution of the Program at line 10)@ C

N e gy o
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Commands
LIST

1 LIST
2 LIST expression

Abbreviations. L., L., LIS.
Gee also: LLIST

The LIST command is used to display @ program.

The LIST cornmand may only be used in the PROgram mode. The first form of
the LIST command displays the statement with the lowest tine number.

The second form displays the statement with the nearest line number greater than
the value of the expression. The Up Arrow and Down Arrow keys may then be
used to examine the program.

LIST 160 Displays line number 100
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Commands)
LLIST

1 LLIST
2 LLIST expression 1, expression 2

Abbreviations: LL., LLL, LLJS.
See also: LIST

Purpose

The LLIST command is used for Printing a privgtain on ths pririter;.
The LLIST commiarid may ‘only be used in the PROgram mode.

The first formi prints all-of the programs in memory,

“Examples’
LLIST 100,200  Lists the statements between line numbers 109 ang 200,
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Commands
MERGE

-

1 MERGE
2 MERGE sfilename’”’

Abbreviations: MER., MERG.
See also: CLOAD, CLOAD?, CSAVE, PASS verb

The MERGE command is used to load a program saved on cassette tape and merge
it with programs existing in memary.

The first form of the MERGE command loads the first program stored on the tape
starting at the current position and merges it with programs already in memory.

The second form of the MERGE command searches the 1ape for the program whose
name is given by sgilename’’, and merges it with the programs already in memory.

Programs with overtapping line numbers are treated as ong program after merging.

If the program in memory s password protected, another password protected
program cannot be merged with it. 1f the program on cassette is not password
protected, it becomes protected by the password of the program in memory when
merged.

1 the program in memory is not password protected, it hecomes protected by
the password of the program on the cassette when merged.

| Examples

MERGE Merges the first program from the tape.
MERGE »pRO3’"  Searches the tape for the program named ‘PRO3’ and merges
it.

Note: For example, let's assume the computer memary contains the following

program:
10: PRINT “DEPRECIATION”
20: INPUT “METHOD: * A
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Commands.
MERGE:

tape with “DEP1” on it Cue the tape to the place. at whuch DEP1 ;§:§tar:cs,- :

New type: MERGE "DEP;1._";anq_priess.,;>.,- FUL AT Y L e

The computer wif) now foad “DEP1” into memory IN ADDITION to the above
program. After “DEP1~ jg loaded, you might find something in memory similar te
this: R

10: PRINT “DEPRECIATION" | B Y
20: INPUT “METHOQD: ;A o

10: “DEP1” : REM > SECOND MoDULE << |7

20 PRINT “INTERESY' CHARGES” a

'30: INPUT “AMT. BORROWED: ~ .'g

he' merged Module; This allows “LINKING"
of the modules together {See LINKING ME RGED' MODULES on‘thie next page),
It is important that you review the following information before proceeding with

o

IMPORTANT NOTES:
=N IANT NOTES:

Once a MERGE s performed, ng INSERTIONS, DELETIONS, or.CHANG_E_‘S‘,qafe
allowed to Previously existing program lines. L . ‘ -
.

Example:

10 “A” REM THIS IS EXIST
20 FOR T=1T10 100

30 LPRINT T
40 NEXT T

: (etc)

ING PROGRAM

BEFQRE doing a MERGE of the next Program, make any necessary changes to this

program.
Then MERGE the Next program: MERGE “PROG2" {exarmnple)
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Commands
MERGE

10 “B” REM THIS IS MERGED PROGRAM
20 INPUT “ENTER DEPRECIATION: ™ ; D
30 INPUT “NUMBER OF YEARS: “ ;Y

40

etC.

Now you may make changes 1o the above program since it was the \ast MERGED

portion.

LINKING MERGED MODULES (pLo_grams) TOGETHER

Since the processor executes your program lines in logical sequence, it will stop
when it encounters a break in the sequence in line numbering, i.e. if line numbers
10, 20, 30 are followed by duplicate line numbers in a second module, the following
technigues are valid: GOTO g GOSUB “g” \F. . . THEN "B"”
{B is used for example only, you can use any label.)
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€ommands'
NEwW

1 NEW
2 NEWG)
Abbreviations: ndrie,

The NEW-coinimand is used to-clear'ah existing program, <.

The NEW command may onify b Used'in tHe PROgram mods,

The first form. of the NEW command, ciears all, programs and .data .which are
currently in.memory,. (The programs, with password ‘€annot be cleared.)

_ Exampies .

NEW Clears Program or data,
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Commands
PASS

1 PASS ‘“‘character string"’

Abhbreviations: PA., PAS.
See also: CSAVE, CLOAD

Purpose

The PASS command is used to set and cancel passwords.

Passwords are used to protect programs from inspection of 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
specialsymbo'ls: 1 # 6 % & )*+~f,.:;<=>?@\/_11’\

Once a PASS command has been given the programs in memory are protected.
A password protected program cannot be examined of modified in memory. It
cannot be output 10 tape or listed with LIST or LLIST, no¥ is it possible to add
or delete program lines. If several programs are in memory and PASS is entered, all
programs in memory are protected. 1¥ a non-password protected program is merged
with a protected program, the merged program is protected. The way to remove
this protection is to executie another PASS command with the same password, of

execute NEW @ in PROgram mode.

PASS “#gECRET" Establishes the password «ECRET' for all programs in mem-
ory.

83



Commandy
RUN

1 RUN
2 RUN line Number

Abbreviations: R., RU.
See also: GOTO

RN I N

The RUN command is used to execute a program in memory.

m”“uf‘ i

Fhe+first: form. of the RLUIN dommand executes a program be.
numbered statément, in.memaory : :

ginhing with the lowest
The second form of the RUN command executes a Program beginning with the
specified line numbser,” o : ' ‘ ’

- RUN differs from GOTG i

Ii?’i\ie re_isﬁeé”fsiz“l P
s 1) Thewvalue ofithe/interval for WAIT is reses, .. T :
“ni0.2) The displ_aV-format;ehtabﬁshed by USING Statements jg cleared,
. 3},;Var.i-ables"'.‘and? arrays-other than. the fixed variables gre cleared; .-
.‘4=)_.-PRJN:T,a-:PR:l-NHT;sta'tus;is Sete i s Do e
5) The pointer for READ is reset. to.the beginning DAT A staterhent, ‘

3

RUN 10@ Executes the Program which begins at iine number 1@,
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Verbs
AREAD

1 AREAD variable name

ya e

Abbreviations: A, AR., ARE. AREA.

Gee also: INPUT verb and discussion of the use of the DEF key in
Chapter 6

The AREAD verb is used 10 read in a single value to a program which is started
using the key.

When a program is labelied with a letter, sO that it can be started using the
key, the AREAD verb can be used to enter a single starting value without the use
of the INPUT verb. The AREAD verb must appear on the first line of the program
following the label, 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
key, followed by the letier which identifies the program. If a string variable is
being used, it is not necessaty to enclose the entered string in quotes.

19 X" AREAD N

26 PRINT N ~2

303 END

Entering 7 ' will produce a display of “49”.

Notes:

1. When the display indicates PROMPT {'>>"} at the start of program execution,
the designated variable is cleared.

2. When the contents of the display have been displayed by a PRINT verb just prior
to the start of program execution, the followina is stored:

85



[ When—-the--disp_lay indicateswPHI'N-T-‘ numeric exprassion, numeric- expression or
~ PRINT “String”, "String”, the contents on'the right of the display are stored,
“Example: When the Program-helow ig executed;} - . . .
10 “A”: PRINT "ABC”, “DE F G~ e e
20 "S” : AREAD AS: PRINT A%
RUN mode LT
(8] —» DEFgG
® When the display indicates PRINT Numeric expression; Numeric expression;
Numeric expression.,,, the Contents displayed first (on the extreme [eft) are
stored. e
. When: the display indicates PRINT “String'; “String"; String” ., ‘the “String"
designated last are stored. T

A

1. BEVEP expression

G T (P‘?:?Z‘?ﬁs.haan).
. Abbrevierions:. B, BE. BEE.  \BEE funcrign. g

-.PUi’pOS_E_ L AN R T

N TrT I TR R R PN A LT T RS T I
Tlh'e B'El‘EP’verb is Lsed o produce an audible tone,

The BEEP vérty catides the PC1248 16 ¢t one o' midte ‘audipys tohe$ at 4 KHz,
The number of Bdeps is 'daterininey by the expréssion, which rrust-ba numérie:' The
expression js evaluated, but only the integer part is used to determine the number
of beeps, T

Examples __ B

10 A=5: Ag=rqg-

20 BEEP 3 . + Produces 3 beeps, ' . SR TR
30 BEEP A ProducesSbeeps. B U T e
40 BEEP (A+4)72 . | Produces 4 besps. ' oty v, TP
50 BEEP A% Th'fs"is"ill-égé!'-‘arfrd will- prodiicaan £ RROR 9'Missage. i
6@ BEEP —4 Produces no beeps, but does not Produce an error message.
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Verbs
CHAIN

1 CHAIN
2 CHAIN expression
3 CHAIN “filename”’
4 CHAIN +filename”’, expression

Abbreviations: CH., CHA., CHAI.
CLOAD, CSAVE, and RUN

See also:

The CHAIN verb is used to start execution of a program which has been stored on

cassette tape.

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

The first form of CHAIN loads the first program stored on the tape and begins
execution with the lowest line number in the program. The effect is 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 gearches the tape for the program whose name is
indicated by «filename’’, loads the program, and begins execution with the lowest

line number.

The fourth form of CHAIN will search the tape for the program whose name is
indicated by filename, load the program, and begin execution with the line number
indicated by the expression.,

| Exernples

16 CHAIN Loads the first program from the tape and begins
execution with the lowest line number.
23 CHAIN npRO-2", 48P Searchas the tape for a program named PRO-2, loads it,
and begins execution with line number 480.
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Verbs

CHAIN
For exampie, let's assume you have three Program sections Ramed PRQ-1,

PRO-2, PRO-3. Each of these sections ends with a CHAIN statement. © |

"PRO‘I" '-',,‘i-,-
THIL g T

Magnetic tape - _

i BRI S S (RN (RN
TPl A :jnd_i.gqtes!the Position of the tape
" ‘recorder head) " ’ ‘

Execution

File name.
“PRO—2

Fil'éJ ﬁar};é'
"PRO-3""

— 400: AN

400: CHAIN “PRO-2", 410
“PRQ-2"

s Execution | - ..

oL

700: CHAIN File name

| 708 CHAIN PR3 71
“PRO'B"

File name
llPlHO_2fl

File name
“PRO-3~

P TR R SO i

990: ENG T

During execution, when the computer encounters the CHAIN statement, the
next section is called into memory and executed. In this manner, all of the sections
are eventuaily run.



Varbs
CLEAR

1 CLEAR

Abhreviations: cL., CLE,, CLEA.
See also: DIM

The CLEAR verb is used to erase all variables which have been used in the program
and to reset all preallocated variables to zero or NULL.

The CLEAR verb recavers 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
peginning of 2 program when several programs are resident in memory and you
want to clear out the space used by execution of prior programs.

CLEAR does not free up the space used by the variables A — Z, AS — Z8§, or
Al — Al26) since they are permanently assigned {see Chapter 4), CLEAR does
reset numeric variables to Zero and string variables 10 NULL.

1M A=5: DIM o] 1]
23 CLEAR Erees up the space assigned to C{ } and resets A to Zero.
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Verbs
DEGREE

1 DEGREE

Abbreviations: DE., DEG., DEGR., DEGRE L

See also: GRAD and RADIAN

The: DEGREE verb is used 1o ehange. the form, of angular ualues.tq.decir_naf degrrera_é's.

The computer has three forms for representing angular values —decimal degrees,
radians. and -gradient. . These forms are used in specifying the arguments to .the
SJ,N; €OS, and TAN. functions and in returning the results. from the ASN, ACS,
and.ATN functions. . R ‘

The DEGREE functioh changes the form for all angular values 1o decimal ‘degree
from until a GRAD or RADIAN verb s used. The DMS and DEG functions ean
be used to convert decima_l_deg_rees_ to degree, minute; secand form and viee versa,

v

20 X = ASN 1 X now has a valye of 90, i.e. 9p degrees, the Arcsine. of 1.
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Verbs
DATA

1 DATA expression list

Where: expression list is:  expression
or: expression , expression list

Abbreviations. DA., DAT.
See also: READ, RESTORE

The DATA verb is used to provide values for use by the READ verb.

When assigning initial values to an array, it is convenient to list the values in a
DATA statement and use a READ statement in 2 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 READs use succeeding values in the
sequential order in which they appear in the program, regardless of how many
values are listed in each DATA staternent of how many DATA statements are
used.

DATA statements have no effect if encountered in the course of regular gxecution
of the pregram, so they can be inserted wherever it Seems appropriate. Many
programmers fike 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.

| Examples ]

13 DIM B(18) Sets up an array.

20 FOR 1=17010

30 READ Bl Loads the values from the DATA statement into B{ )
ag NEXT | B{1} will be 1, B(2) will be 2, B{3) will be 3, etc.

53 DATA 1,2,3.4, 5,6
70 DATA 7,8,9,10
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Verbs
DIM -

T DIM dim list S AT

Where:  dim list is: QE,m,ensiqnispec:g S R T
nloaiorer dimension spec:s, dim ljst
and: dimension spec. js:’ numeric dim spec. 7
- or: string dim spe¢, ' g
and: numeric dim spec is: numeric harhé:(size), | e iy,
and; string dim spec  jg: string name (dim_s)_
or: string name (d—inTsJ * len
and: numeric name is: valid numericqrarfable_;ame
and:  string namel 0 s valid string variable name . - . o .
and: dims is: size
or: 5@,&23
and: - .size .-, " iS: number of elements S
and: den T g length of each String in 4 string array:

,;' Alj:g-br‘é\‘fi'alti;ohs:,__‘l ).

Except for A1)~ A126) and A1)~ Ag26) < which'are pradefilibd (g Ghapter
4), a'DIM vétb- miust ba Used' to' réserve ' spack for dNY-array’ variabla: “An arrdy
variable and a simple variabje may have the same’witne;: Alstring Aray’ aiid g
numeric array may have the same name except for the dollar sign, .

1

The maximum number of dimensions in any array is two; the maximum size ‘of
any one dimension is 255. In addition to the mimber 5+ elements specified in the
dimension statement, one additjonal "ze;oeth" element js reserved. For. example,
DIM B(3) reserves B{d), B(1); B(2), ant B(3). In two difnensional arrays there is ‘an

. [T R R H1
extra “zeroeth” row and cofurmn:

In string arrays one specifies the size of each string elenHeg:n; in addition -to the
number of elements. For example, Dim B$(3)%k12 reserves space for 4 strings
which are each a maximum of 12 characterg fong, if the length is not specified
each string can contain a maximum of 18 characters,
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\erbs
DIM

When a numeric array is dimensioned, ail values are initially set to zero; in a string
array the values are set to NUL.

A( ) and AS( )} may be dimensioned to sizes fargey than 26 with the DIM state-
ment. ln this case, part of the array is in the preallocated memory and part is in
program memory. See Chapter 4.

10 DIM B(10) Reserves space for a numeric array with 11 elements.
20 DIM C3${4, 4) %19 Reserves space for a two dimensional string array with B
rows and 5 columns; gach string will be a maximum of
1{} characters.

NOTE:

The computer makes it possible 1o use an expression as the suffix of two-dimen-
sional string array variables.

For the second suffix, however, do not use an array variable. However, arrays, such
as A(30) can be used with this.

Example 1: B {&j‘n@, 9,\,@,)\) =10.......- Not usable
L L ond suffix
1st suffix
Example 2: B (C (@), 5Yy=10....... Usable
Examptle 3: B {4, Alon=10.......-- Usable

In Example 1, thetefore, C (@) can be used when replaced by A(30}, or if required,
Al30)=C (@) is placed before it.
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Verby
END

1 END

<.i-Abbreviations: :E. EN. |

TIa R I T e T o I B T

Purpose PN e e

The END verb is used to signal the end of 3 program,

10 PRINT, "HELLO” With these programs in memory a ‘RUN 16’ prints
20 END ‘HELLO’, but not ‘GOODBYE’. ‘RUN. 39" prints
3@ PRINT “GOQDBYE" .. 'GOODBYE". o o

49 END o

P i
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Verbs
FOR

1 FOR numertic variable = expression 1 TO expression 2

2 FOR numeric variable = expression 1 TO expression 2
STEP expression 3

Abbreviations: E.and FO.; STE.
See also: NEXT

The FOR verb is used in combination with the NEXT verb to repeat a series of
operations a specified number of times.

The FOR and the NEXT verbs are used in pairs to enclose a group of statements
which are to be repeated. The first time this group of gtatements is executed
the loop variable (the variable named immediately following the FOR) has the

value of expression 1.

When execution reaches the NEXT verb this value is tested against expression 2.
¥ the value of the loop variable is less than expression 2, the loop variable is in-
creased by the step size and the enclosed group of statements is executed again,
starting with the statement following the FOR. In the first form the step size is
1; in the second form the siep size is given by expression 3. If the value of the loop
variable is greater than or equal to expression 2, execution continues with the
statement which immediately follows the NEXT. Because the comparison is made
at the end, the statements within @ FOR/NEXT pair are always executed at least

onee,
Expression 1 may have any value in the numeric range. When expression 1 and

expression 2 are compared, only the integer part is used in the expression 2. Ex-
pression 2 and expression 3 must be an integer in the range of —32768 to 32767,

Expression 3 may not be zero.
Expression 1, expression 2 and expression 3 can also be specified in negative.

The loop variable may be used within the group of statements, for example as an
index to an array. put care should be taken in changing the value of the loop
variable.

Programs should be written O that they never jump from outside a FOR/NEXT
pair to a ctatement within a EOR/NEXT paif. Similarly, programs must never
leave a FOR/NEXT pair by jumping out. Always exit 2 FOR/NEXT loop via the

NEXT statement. To do this, set the loopvariabletoa value higher than expression 2.
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of FOR/NEXT. stdtemients which Eus‘e-‘fa"‘diﬁéreﬁt"H:‘o_chp"_‘Va‘riabl,é as '1ong ‘as the
enclosed pajr is- éoMiplétiry e’r:‘ciosei:i;‘«*i‘.é‘;,?ifr”a-‘FOR’-s‘tatéi*ﬁ‘éh‘-i is inclidded in the
group, the matching NEXT must also be includad 'FOR/NEXT Pairs may be
“nested”’ up to five leyels deep,

LA T
10 FOR 1=1 710 5 This group of statements prints the numbers 1,
20 PRINT 2,3,4, 5, cee
SQNE?(T l' e T UL T e fres iy

40 FOR N = ¢ TO @ STEP =1 This group of statemén'tzs‘(::'o'dﬁgt'sl downTﬂQ, 8
53 PRINTN } 7,6,5,4,3,2, 1. 8. e :
69 NEXT N

70 FOR'N=170"1p
80 X =1 '

98 FOR F =1 TON
180 %= X-xF. . .

110 NEXTE .\ - ..

This group of statements computes and prints N
+7 rfacterial for the numbersfrom:1 1o 109,

120 PRINT. X - .
130 NEXT N _ - ..
) 1. j
i b i B

96



Vearbs
GOosuUB

1 GOSUB expression

Abbreviations: G0OS., GOSU.
gee also: GOTO, ON...GOSUB,ON ... GOTO, RETURN

The GOSUB verb is used to execute a BASIC subroutine.

When you wish 10 execute the same group of statements several times in the course
of a program or use 2 previously written set of statements in several programs,
it is convenient 10 Uuse the BASIC capability for subroutines using the GOSUB
and RETURN verbs.

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. At
those locations in the main body of the program — where subroutines are to he
executed, include a GOSUB statement with an expression which indicates the
starting line number of the subroutine. The last line of the subroutine must be
a RETURN. When GOSUB is executed, the computer transfers control to the
indicated line number and processes the statements until a RETURN is reached.
Control is then transferred back to the staterment following the GOSUB.

A subroutine may include a GOSUB. Subroutines may be *mested” in this fashion
up to 10 levels deep.

The expression in a GOSUB statement may not include a comma, €.9., A, 2)
cannot be used. Since there is an ON ... GOSUB structure for choosing different
subroutines at given locations in the prograrn, the eXpression usually consists of
just the desired ling number. When a numeric expression is used it must evaluate
1o a valid line number, j.e., 1to 989, oran ERROR 4 will occur.

| Examples

19 GOSUB 100 When this program is run it prints the word ‘HELLO'
26 END one time.

100 PRINT “HELLO"

11@ RETURN
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Veérlis
GOTO"

! GOTO expression P o

Abbreviatjons: G., GO., GoT,
See also: GOSUB;:ON: «», ‘GOSUB, ON ;.. GOTO Y

Purpose.

The GOTO verb is used io transfer.control tg 3 specified line.number.. . Tl

The GOTO ,ve;;_b;t:nan',s-fers;contrqI from-one location ina B:AS_IC.-proglrarn to-another
location. ; Unlike. the GOSUB verh, GOTO does not:*remember’ the location from
which the transfer occured,. ; Py ‘ R =

The expression in a GOTO statement may not include a comn’ia, e'.gl, ‘A1, 3y
€annot be used: . Since. there i anr 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'awvalid line;number, | €110 999.0r an. ER ROR 4 will oceur.

R R Y R v " : LT S i
routines egeqy‘teqdun‘r‘lg_:t‘he Program. Therefore, the principal use of the GOTO
verb is as a part of an'IF .’ . THEN statement, I

BLIPTRNTR IR LT RPN T

“Examples. -
10 INPUT A$ * - g ~ This program prints “yEg- if @ 'Y is éntered
20 IF A$="Y" THEN GOTO 5¢ and prints ‘NQ” if anythign- elsé s enter-
30 PRINT “NO~ . ed. Co

48 GOTO 60 -

50 PRINT “YES"

68 END
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Verhs
GRAD

1 GRAD

Abbreviations: GR., GRA.
Gee also: DEGREE and RADIAN

The GRAD verb is used to change the form of angular values 10 gradient form.

The computer has three forms for representing angular values — decimal degrees,
radians, and gradient. These forms are used in specifying the arguments to the
SIN, COS, and TAN functions and in returning the results from the ASN, ACS,
and ATN functions.

The GRAD function changes the form for all anguiar values 10 gradient form until
a DEGREE or RADIAN verb is used, Gradient form represents angular measure-
ment in terms of percent gradient, i.e.a 45° angleis @ 509 gradient.

| Examples

1% GRAD
op X =ASN 1 X now has a value of 100, i.e., a 1009 gradient, the Arcsine
of 1.
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Verbs
iF .. . THEN

1 IF cond.it.ion THEN statement
2 IF condition statement

Abbreviations: none for IF, T, TH.,-TH.E.

The IF.. | THEN verb Pair is used to Xxecute or not execute astatement depending
‘on conditions at the time the Program js run,

In: the normal running of a2 BASIC Programs, statements are. executed in the
sequence in which they oceur, The IF ... THEN verb paijr allows decisions to be
made during execution so that a given statement is executed only when desired,
When the condition part of the |F statement is true, the statement ispxecuted;
when it is False, the statement is skipped.

The condition part - of the |F statement can be any relational expression as

clearer,

Examples -

10 INPUT "“CONTINUE? ", A$ This program continues to ask ‘CON-
20 IF A$ = "“YES” THEN GOTO 10 TINUE? a5 long as 'YES' is entered; it
39 IF A$ = “NO* THEN GOTO 60 stops if ‘NQ” s entered, and complaing
4@ PRINT “YES OR NQ, PLEASE" otherwise,

5¢ GOTO 19

6@ END
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Verbs
INPUT

1 INPUT input list

Where: input list is: input group
or: input group , input list
and: inputgroup is: wvar list

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

and: varlist is: variable
or: variable , var list
and: prompt is: any string constant
faiialil

Abbrevaitions: L., IN., INP,, INPU.
See also:  INPUT #, READ

The INPUT verb is used to enter one or More values from the keyhoard.

When you want to enter different values each time a program is run, use the INPUT
verb to enter these values from the keybaord.

In its simplest form the INPUT statement does not include a prompt string, instead
a question matk is displayed on the left edge of the display. A value is then en-
tered, followed by the (enter) key. This value is assigned to the first variable in
the Jist. |f other yariables are included in the same INPUT statement, this process

is repeated until the list is exhausted.

1f a prompt 15 included in the INPUT statement, the process is exactly the same
except that, instead of the guestion mark, the prompt string is displayed at the left
adge of the display. If the prompt string is followed by a semicolon, the cursar is
positioned immediately following the prompt. I the prompt is followed by a
comma, the prompt is displayed, then when a key is pressed the display is cleared
and the first character of the input is displayed at the left edge.

When a prompt is specified and there is more than one variable in the list following
it, the second and succeeding variables are prompted with the question mark. fa
gecond prompt is inciuded in the list, it is displayed for the variable which
immediately follows it.
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Veibs

NPT
If the key is pressed and no input is provided, the variable retains the
value it had before the INPUT statement. SR B

I Ly oy frs i,

10 INPUT A

S ny, Clears the disqlay‘;and‘;puts;.a question

ceemomark at the left edge.

e -+ i Displays A =r and waits for input data.

7 . Displays ‘A =", THE

- -«When data is input 'p = disappears

i ,,.‘-.,‘-‘ ~an s@nd the data is,crli_s,[:g[ayed:},sltarting at
left edge. o

" Displays ‘X £3 and walts for fiFstinput,
After (ENTER] s pressed, display is
cleared and Y= s displayed at
left edge. Co

20 INPUT “A =" p
30 INPUT “A =" A

40 INPUT “X =7 XY=y
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Verbs
INPUT #

1 INPUT #
2 INPUT # filename’’

9 INPUT # varlist

4 INPUT # “filename’’ ; var list

Where: var list is: variable
or: variable , var fist

Abbreviations: 1. #, IN.#, INP. #, INPU. #

INPUT, PRINT #, READ

See also:

Purpose
The INPUT H# verb is used to enter values from the cassette tape.

PRINT 7 saves the values of variables on tape. They can then be read back into
the same or another program using the INPUT # verb.

with the first form, the values are sequentially read from the tape and assigned
to the 26 preailocated storage locations {fixed variables) and Al ) variables,
(AL27) ~ ). The transfer continues untit the values recorded on tape run out or

the computer memory is filled to its capacity.

With the second form, the tape is searched for the indicated filename and the
variables are loaded as in the first form.

With the third form, if the variable list includes a fixed vatiable, values are sequen-
tially read from the tape and assigned to the prealiocated storage locations, starting
at the specified yariable.

With the fourth form, the tape is searched for the indicated filename and the
yariables are loaded as in the third form.

There is a special variable form which may be used in the variable list. It looks
like an array variable excepl that an asterisk is enclosed in the parentheses, .9,
B{x} or F$0x). This form causes all values of the indicated variable 1o be restored

from the tape; i.e. B ( %) restores B @, B{1,B {2, ... etc, forasmany values

as were originatly stored. You may not read a single element of an array.
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Varbs
INPUT #

1) 20 INPUT# A Reads values.from.-the current position
of the tape...- . . v

2) 20 INPUT # A(3) Reads values from the current position

- of the tape and assigns the values to
the variables A (3) "~ A& {26)Hor C ~ Z)
oo and A{27) ~,

3) 20 INPUT # “FiL2; AS. Searches the tape for the file ‘FIL2" ang
reads in valyes, IR

4) 20 INPUT # “FIL3”; G (x) ‘Searches the ‘tape: for the file*FIL3" and
reads jn as many values of G{ )
as are available, )

NOTESs

1. When the Prerecorded data on tape is transferred to a variable the data and

length. . No erroriwill. gecur when. th.ay\l_are nat coincident Q,n,lv-in:sh_ape; In this

€ase,-however, the Fransfer. of incortect data may. resuit when the ‘numerica)

data-js transferred to a._stri_ng-:variable,or-;the string data tg a numerical variable,

o -t . '
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Verbs
LET

1 LET variable = expression
2 variable = expression

Abbreviations: LE.

The LET verb is used 1o assign a value to a variable.

The LET verb assigns the value of the expression 10 the designated variable. The
type of the expression must match that of the variable, i.e. only numeric expres-
sions can be assigned to numeric variables and only string expressions can be assign-
ed 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 omitted in all LET statements except those which appear
in the THEN clause of an IF ... THEN statement. In this one case the LET

verb must be used.

16 V=10 Assignes the value 1@ to |.
20 A= 5%l Assigns the value 5@ to A.
30 X$= STRS (A) Assigns the value BY' to XS$.

40 \F1>=10 THEN LET Y§=X$+". @9 Assigns the value ‘5@.00' to Y§.
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Verbs
LPRINT

T LPRINT print expr ST
2 LPRINT print expr, print expr irraT = X
3 LPRINT print list

Where: print list Isi  print expr

or: print expr; print list -
and: print expr . 1S:  expression ’

or USING clause:: eXpression:
The USING clause is described separately under USING
Abbréviations: P, LPRLLPRL, LPRIN, ©© o
_See also: PAUSE, PRINT, USiNG, and WAIT '

The. LPRINT verb is used to. print information on the printer,

sion is numerie, the. value will_be printed at the far right edge of the Paper. If it
is a string expression, the print is made starting at the far |eft, L :

character halves and the fwa values are printed in each Ralf éccon‘dihf; to the same
rules as above,

With the second 'forih ot ‘the ‘LPRINT statement the paper is divided into two 12

With the third form the print always starts at the left edge and each value is printad
immediately following the previous value from left to right with no intervening

It is possible to cause PRINT statements to work as LPRINT statements, See the
PRINT verb for details.

it an LPRINT statement contains mare than 24 characters, the firgt 24 are printed
on one line, the next 24 on the next line, and so forth,

Unlike PRINT, there js no halt or wait after execution of an LPRINT statement,
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| Examples |

10 A=10: B=20: X$ = "ABCDEF”
20 LPRINT A

3p LPRINT X$

40 LPRINT A, B

5p LPRINT A;B;X$
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LPRINT

Paper

HBCDEF

14,
1#.2@&. WECDEF




Verbs
NEXT; .

1 NEXT numeric variable

- Abbreviations; N,, NE., NEX,
See also: FOR

‘Purpose

1 Print the numbers from 110 10,
20 PRINT |
30 NEXT |
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Varbs
ON...GOSUB

1 ON expression GOSUB expression list

Where: expression list is;  expression
or: expression , expression list

Abbreviations: 0.; GOS., GOSU.
Gee also: GOSUB, GOTO, ON ... GOTO

Purpose
The ON .. .GOSUB verb is used to execule one of a set of subroutines depending
on the value of a control expression.

When the ON .. _GOSUB verb s executed the expression between ON and GOSUB
is evaluated and reduced to an integer. If the value of the integer is 1, the first
subroutine in the list is executed as in a normal GOSUB. If the expression is 2,
the second subrouting in the Vist is executed, and s© forth. After the RETURN
from the subroutine execution proceeds with the statement which follows the
ON ... GOSUB.

[f the expression is zero, negative, of larger than the number of subroutines
provided in the list, no subroutine is executed and execution proceeds with the
next line of the program.

NOTE: Commas may not be used in the expressions following the GOSUB. The
computer cannot distinguish between commas in EXPressions and commas between
expressions.

| Examples

10 INPUT A An input of 1 prints “EIRST"; 2 prints
20 ON A GOSUB 100, 200, 300 #gECOND™; 3 prints “THIRD"”. Any
30 END other input does not produce any
10¢ PRINT “FIRST” print.

110 RETURN

2p8 PRINT #SECOND"

219 RETURN

300 PRINT “THIRD"

310 RETURN
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Verbs
ON:.. GOTO

1 ON expression GOTO expression ligt ... o
Expression ZZRIeSsIon hst

Where: expression list  Js: expression . LT
s e arg Expression. ;. expression Jist

Abbreviationg- 0. G, GO, GOT.::: ol
See also; GOSUB, GOTO, ON. <. GOSUB. ;-

Purpose

The QN i, GOTQ verb s, used- to:transfer. eontrol to apg. of. a.set . of logations
depending on the value of a controf expression, : e : feo

Whien :the. ON:. -, +GOTO verb.is executed the.expression ibgtween ON and: GOTO
is-evaluated and. reduced 1o -an integer, |f the value of; the integer js, 1, contro|

is. transfersed- to the ifirst. location in the list. . If;the eXpression, is 2, control: is
transférred té the second I_dca-tion,in,the:[.‘ist:sand so-forth,, .. .., .. el ’

AT I Sap T AR e rite iy T el TN
If the expression 'js Zero, negativa, or larger than the numbeér of loqat:lons providad
in the list, €xecution proceeds with the next line of the program.

NOTE:’ Commas méy n‘o‘t‘ be used in"the expressions following the GOTOQ. The
coimpirtér canyot distinguish ' between commas in expressions and corrimas between
expressions, '

10 INPUT A An input of 1 prints ‘FIRST 2 Prints
20 ON A GOTO 100, 200, 3¢a ‘SECOND": 3 prints 'THIRQ'. Any
30 GOTO 9¢g other input does not produce. any

108 PRINT “F(RST" : print.
110 GOTO 9@ . ., . :
200 PRINT “SECOND* y

21¢ GOTO gpp

308 PRINT “THIRD”

310 GOTO 9¢g

900 END
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Varbs
PAUSE

1 PAUSE print expr
7 PAUSE print expr. print expr
3 PAUSE print list

Where: print list is: printexpl
of: print expr. print list
and: print expr is. expression
or: USING clause ; expression

The USING clause is cescribed separately under USING

Abbreviations: pAU., PAUS.
LPRINT, PRINT, USING, and WAIT

See also:

The PAUSE verb is used to print information on the display for a short period.

The PAUSE verb is used to display prompting information, resuts of calculations,
etc. The operation of PAUSE is identical 10 PRINT except that after PAUSE the
computer waits for a short preset interval of about .85 seconds and then continues
execution of the program without waiting for the ENTER key of the WAIT

interval.

The first form of the PAUSE statement displays @ single value. 1f the expression is
numetic, the value is printed at the far right end of the display. I it is a string
expression, the display is made starting at the far left.

With the second form of the pPAUSE statement the display is divided into two
g8 character halves. The two values are displayed in each half according to the
;ame rules as above.

With the third form the display starts at the left edge and each value is displayed
immediately following the previous value from left to right with no intervening
space.

PAUSE staternents are not affected by the PRINT = LPRINT statement {see
PRINTI.

While it is possible 10 write PAUSE statements which would display more than
16 characters only the \eft-most 16 appear in the display. There is no way to see
the other characters.

11



Veérhs
PAUSE

Examples o

"0 A=10:B=20:X$="ABcDEF" o Display .
20 PAUSE A

30 PAUSE Xg

4@ PAUSE A, B o g

50 PAUSE A; B: g ‘ 1'¢.2¢.'ABC=DEi'= ' |

12



Verbs
PRINT

e

DRy

PRINT print expr

PRINT print expr., print expr
PRINT printlist

PRINT = LPRINT

PRINT = PRINT

g B L R =

Where: print list is: print expr
or: print expr print list
and: print expr is: expression
or: USING clause ; expression

The USING clause is described separately under USING

Abhreviations: p., PR, PRi., PRIN.
LPRINT, pAUSE, USING, and WAIT

See also:

Purpose
The PRINT verb is used to print information on the display or on the printer.

The PRINT verb is used to display prompting information, results of calculations,
ete. Tne first form of the PRINT statement displays a single value. If the
expression is numeric, the vatue is printed at the far right end of the display. If
it is a string gxpression, the display is made starting at the far left.

With the second form of the PRINT statement the display is divided into two
8 character halves and the two values are displayed in each half according to the
same rules as above.

Wwith the third form the display starts at the left edae and each value is displayed
mmediately following the previous value from left 10 right with no intervening
space.

The fourth and fifth forms of the PRINT statement do no printing. The fourth
form causes all PRINT statements which follow it in the program to be treated
as if they were LPRINT statements. The fifth form resets this condition so that
the PRINT staternents will again work with the display.

While it is possible 10 write PRINT statements which would display more than
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16 characters, only the left-most 16 appear in the display. There s no way to seg
the other characters. ) SN AR

10 A=10:B=29: x5 - “ABCDEF" " Display

2¢ PRINT A
30 PRINT X%
40 PRINT A, B

50 PRINT A; B: xg _10.29. ABcDer
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Verbs
PRINT #

1 PRINT #
2 PRINT # “filename”

3 PRINT # “var list”

4 PRINT # “filename’’ ; var list

Wherve: var list is: variable
or: variable , var list

Abbreviations: P. #, PR. #, PRL # PRIN. #
INPUT #, PRINT, READ

See also:

The PRINT # verb is used to save values on the cassette tape.

Using PRINT # the values of variables can bhe saved on tape. These can then be read
back into the same or another program using the INPUT # verb.

With the first form, the values of the 26 preallocated variables (variables A ~ Z
and A$ ~ Z8), Al } and A${ ) variables are stored on the tape.
Note: Variables A~ Z and A1) ~ A (26) are the same,

With the second form, the values are saved on the tape as in the first form under
the designated filename.

With the third form, if the variable list includes a fixed variable, the values of the
fixed variables starting from the specified variable are saved on tape.

With the fourth form, the values are saved on the tape as in the third form under
the designated filename.

There is a special variable form which may be used in the variable list, 1t looks like
an array variable except that an asterisk is enclosed in the parentheses, .., B{*x})
or ES§{*). This form causes all values of the indicated variable to be saved on the
tape, i.e., B { %) saves B (@, B{1), B {2}, ... etc., for as many values as are in the
array. You may not save a single element of an array.
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Vérbs

PRINT &
Examples SIET
1} 18 PRINT # A Saves values' on.the; tape ‘at the Gurrent
Position, ', . R S T
2) 1@ PRINT # “FIL2"; A$ Saves values-on: the tape under the file-
, Name ‘FIL2". .
3) 10 PRINT # “FIL3"; G ( x) S‘ef\ke?"\}arués of G { ) on thé tape

“indér tha filename ‘FIL3",

el

Note:
A variable above A(27) or g dimensional variable must be sscured into . the
Program/data area before the PRINT #command is executed. If the varlable is not
designated before the PRINT #command, 4n'érror (ERROR'3)'will fesul--
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Verbs
RADIAN

1 RADIAN

Abbreviations: RAD., RADI, RADIA.
See also: DEGREE and GRAD

The RADIAN verb is used to change the form of angular values 10 radian form.

The computer has three forms for representing angular values — decimal degrees,
radians, and gradient. These forms are used in specifying the arguments to the SIN,
cos, and TAN functions and in returning the results from the ASN, ACS, and
ATN functions.

The RADIAN function changes the form for all angular values to radian form until
a DEGREE or GRAD verb is used. Radian form represents angles in terms of the
length of the arc with respect to a radius, i.e., 360° is 2 Pl radians since the circum-
ference of a circle is 2 P} times the radius.

| Examplos ]

18 RADIAN
20 X = ASN1 X now has a value of 1.570796327 or P1/2, the Arcsine of 1
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Verbs
RANDOM

1 RANDOM

Abbreviations:

The RANDOM verb is used to reset the seed for random number generation, -

RA., RAN., RAND., RANDO, .. -

unction, the computer begins

with a predetermined “seed” or starting number. The. RANDOM verb resets this

seed to a new randomly determined value,

18 RANDOM

20 X =RND 10 standard seed. When run fro
used.

‘When run from line 20, the value of X is based on the
m line 1@, a new seed is
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Verbs
READ

1 READ variable list

Where: variable list is: variable
or: variable, variable list

Abbreviations: REA.
see also: DATA, RESTORE

The READ verb is used to read values from a DATA statement and assign them to
variables.

When assigning initial values to an atray, 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 into the array. When the first READ is executed, the first value in the first
DATA statement is returned. Succeeding READs use succeeding values in the
sequential order in which they appear in the program, regardless of how many
values are listed in each DATA statement of how many DATA statements are used.

1{ desired, the values in a DATA statement can be read a second time by using the
RESTORE statement.

16 DIM B(1@®) Sets up an array

20 FOR |=1 TO 10

3@ READ Bi{D Loads the values from the DATA statement into
4@ NEXT ! B¢ )-—B(1)is1,B(2) is2, B (3) is 3, etc.

5p DATA 1,2, 3,4,5,6
60 DATA 7,89, 10
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Varbs
REWM:!

T REM remark

Abbreviations: none

¥ Purpose B

The REM verb is uged to include comments in g program;

Often it is useful to include explanatory comments in a program. Thesé‘can
provide titlés, riames of authors, dates of jast madification; usage notes, feminders
about algorithms used, etc. These comments are includeg by means of thé REM
statement.

staterfien

Examples - [
10 'RE'M"TH'I'SI'INE HAS NO EFFECT
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Verbs
RESTORE

1 RESTORE
2 RESTORE expression

Abbreviations: RES., REST., RESTO., RESTOR.
See also: DATA, READ

The RESTORE verb is used to reread values in a DATA statement or to change the
order in which these values are read.

In the regular use of the READ verb the computer 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, 50 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.

10 DIM B{(10) Sets up an array

29 FOR 1=1 TO 10

3 READ Bl Assigns the value 10 to each of the elements of B{ 1.
4@ RESTORE

5@ NEXT |

60 DATA 10

Note: The RESTORE verb rnust be written at the beginning of the line {just
after the line number). It cannot be used with a colon (:) following

another statement.
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Verbs
RETURN'

1 RETURN

Abbreviations: RE., RET, RETU., RETUR.
See also:  GOSUB, ON'. .. GOSUR

executed. terminates. the execution of the subroutirie, The. nextstatement exeéured
will be the one following the GOSUR or ON . . . GOSUR which calls the subroutine,
If a RETURN is executed without g GOSUB, an Efror § will occur,

‘Examples
10 GOSUB 1¢g
20 END

188 PRINT “HELLO"
118 RETURN

.

When run thisg program prints the word “HELLO" orige,
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Verbs
STOP

1 STOP

Abbreviations: S, ST., STO.
See also: END: CONT command

Purpose
The STOP verb is used to halt execution of a program for diagnostic purposes.

When the STOP verb is encountered in program execution, the computer execution
halts and a message is displayed such as ‘BEREAK IN 200" where 20% is the number
of the line containing the STOP. STOP is used during the development of a
program to check the flow of the program or axamine the state of variables. Execu-
tion may be restarted using the CONT command.

1@ STOP Causes *'BREAK IN 10" to appear in the display.

123



Verbs
TROFF

1 TROFF

Abbreviations : TROF.
See alsa: TRON

Purpose -

The TRGFF -verb;-is..u.sed.sto:cance,lr the trace mode, - . I R RN RTEES TR

Use

-Execution of the :'l';ROF_F:rvérb-resmres normal execution of the, program, . ;o
RIS LY e Eao o P e D
| Examples

18 TRON' + e When run, this Program Hisplays the jine
20 FOR)I=1TO3 ~ numbers 10, 29 ‘30, 30, 30 and 40 as
30 NEXT the is pressed, By pressing the
49 TROFF « YOU can review the ling,
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1 TRON

Abbreviations : TR, TRO.
See also: TROFF

The TRON verb is used to initiate the trace mode.

The trace mode provides assistance in debugging programs. When the trace mode is
on, the line number of each statement is displayed after each statement is executed.
The computer 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 until a TROFF
verb is executed.

1% TRON When run, this program displays the line
op FOR 1=1T03 numbers 18, 20, 30, 30, 30 and 40 as
30 NEXT | the is pressed. By pressing the
Ap TROFF /<) , you can review the line.
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Verbs
USING

1 USING
2 USING "editing specification’*
=75 sPecitication
3 USING character variable
= ZTdeier variable
Abbreviations: U, us., USL., USIN,

See aiso:  LPRINT, PAUSE, PRINT
Further guide to the use of USING is provided in Appendix C

The USING verb is used to controf the fo

m \

The USING verb can be used by itself of as a clause within a LPRINT
PAUSE, or PRINT stateifnent. The USING verh establishes a'specified format
for output which s used for all output which follows until changed by
another USING verb,

rmat of displayed or printed output,

composed, of some combination of the foliowing editing characters:
# Right justified numeric field character
' Deéimial point. ) _
~ Used to indicate that numbers should be displayed in scientific notatjon,
& Left justified alphanumeric field.

For example, “###4#" is an :editing specification for a right justified numeric field
with raom 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 specitications may include more than one field. For example
“HHHHR&RR" could be used to print a numeric and a character field next to each
other.

If the aediting specification is missing, as in the first form, special formatting is
turned off and the buijli-in display rules pertain.
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Verbs
USING

| Examples Display

19 A=125: %$ = "ABCDEF”

3¢ PRINT USING HRRBBBBB XS ABCDEF
46 PRINT USING " #8B&" A XS

Notes: 1. When the total number of digits specified with USING exceeds 16 for

#pRINT expression’’, ERROR 7 results.

2. When the number of digits for the integer part {sign and decimal point
included) exceeds g while using the fixed decimal point system for
“PRINT expression, expression”, ERROR 7 results.
When the character string of the expression in the form of “PRINT
expression , expression”’ exceeds 8 columns, the excess part is not dis-
played.

3. When the display contents of the form ~#pRINT expression ; expression”
exceeds 16 columns, the excess part is not displayed.
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Verbg
WAIT:

1 WAIT
2 WAIT expression

"FIAbbr.éviations: W., WA wal.
See also: PAUSE, PRINT

I

The WAIT verb is used to control the length of time that displayed information
is shown before Program execution continues.

T : Co - [ Lo : N i X

In. normal. execution the .computer halts,exe_cutjon after_a;PRl—NT‘command until
the key is. pressed.. The WAIT command causes the computer to display
for a specified interval and then Proceed automatically {similar 1o the PAUSE verb).
The expression which follows, the WAIT verb determines the length of the interval.
The interval may be set to any value from @ 1o 65535, I—fach increment is about one
sixty-fourth of a second. ' WAIT ¢, js oo fast to be read reasanably; WAIT 65535
is about 17 minutes, WAIT with no following expression resets the computer to

the original condition of waiting until the key is pressed.

1B WAIT 84

Causes PRINT ta wait about 1 second,
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Functions
Pseudovariables

pPseudovariables

Pseudovariables are a group of functions which take no argument and are used like
simple variables wherever required.

INKEY$ is a string pseudovariable which gives to the specified variable the value of
the key pressed while the INKEY$ function is executed. INKEY$is used to respond
to the pressing of individual keys without waiting for the key to end the
input, The computer just keeps #gircling until it receives a message from the key
board.

10: A$=INKEY$

2¢: B=ASC A$

3¢: IF B=0 THEN GOTO 18

4¢: PRINT B

Note: (ENTER| , [SHFT], el N, &), 20, Z. , and all have
a value of NULL.

1 MEM

MEM is a numeric pseudovariable which has the value of the number of characters
of program memory remaining. The available program memory will be the total
memory less the space consumed Dy programs and array variables. MEM may
also be used as a command.

1 Pl

Pl is @ numeric pseudovariable which has the value of PL It is identical to the use
of the special Pl character {n) on the keyboard. Like other numbers the value
of Pl is kept to 10 digit accuracy (3.141682654).
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Funictions
Nurnérie Functions

Numerie_functions are a group of mathem
numeric value and return a numeric valye,

lagarithmic functions, and functions which
of a number. Many dialects of BASIC require that the argumant fo a function
be” énclbsed ‘in ' parentheses, “Thie 'computer’ doss Aot reqlite these parenthidses,
except when it is necessary to indicate what 3 )

to be inciuded in the argument,

atical operations which take a single
They inciude trigonometric functions,

PSR S LT N T s e
part 0F & Hiors omplex éXpression'ts

LOG 100 + 100 will be interpreted as: SRy
(LOG 100} + 10g not LOG (1a¢ + 100).

ABS is numeric function which returns the absolute value of the numeric argument.
The absolute value is the value of a number without regard to itg sign. ABS —1¢

1 ACS: numeric expression
e JTIBHC expression

ACS is a numeric function whi
The arccosine is the angle whose cosine js o
returned depends on whether the computer
mode for angles, ACS.5 is 6@ in tf?e decimal degree mode,

¢h returns the arccosine of the numeric argument,
qual to the expressign. The value
is in decimal degree, radian, or gradient

1 ASN ‘numeric expression

angles. ASN..5is 3@ i the décimal degree mode,i .. o

TR G T ST
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Functions
Numeric Functions

1 ATN numeric expression

ATN is a numetric function which returns the arctangent of the numeric argument,
The arctangent is the angle whose tangent is equal to the expression. The value
returned depends on whether the computer is in decimal degree, radian, or gradient
mode for angles. ATN 1. s 45 in the decimal degree mode.

1 COS numeric gxpression

COS is a numeric function which returns the cosine of the angle argument. The
value returned depends on whether the computer is in decimal degree, radian, or
gradient mode for angles. COS 60 is .5 in the decimal degree mode.

1 DEG numeric expression

The DEG function converts an angle argument in DMS (Degree, Minute, Second}
format to DEG (Decimal Degree) form, In DMS format the integer portion of the
number represents the degrees, the first and second digits of the decimal represent
the minutes, the third and forth digits of the decimal represent the seconds, and
any further digits represent decimal seconds. For example, 55° 10" 44.5" is
represented as 55.10445. In DEG format the integer portion is degrees and the
decimal portion is decimal degrees. DEG 55.10445 is 55.17902778.

-

1 DMS numeric expression

DMS is a numeric function which converts an angle argument in DEG format to
DMS format [see DEG). DMS 65.17902778 is 55.10445.
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Functions ‘
Nimarie Functions

1 EXP numeric expression
T

EXP is'a numeric funition: which: returiis ‘the vilue: ofve (2, 718281828 * the base
of the Adtural Iogarlthms) ralsed 1o fhe value of: the numerlc 1argument “EXP:q
i$'2,718281828, TNy e EIRNEN N

1 INT numeric expression

INT is a numeric functron whrch returns the integer part of its aumeric argument.
INT Pl is 3 RRTIN : R aee -

T

1 LOG numeric expression
~—Tenec expression

e

LOG is a numeric function which returns the Iogarithm to the ‘base 19 of its

numeric argument LOG 10@ is 2

.1 LN' numerie expr‘essron

Aol B

-
400

LN is a numeric function. ,wh'i‘chhreturns the logarlthm to the: base e (2-.71-8281=828)
of its numeric argarment. LN 1 G5 4.605170186.. Sy, :
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Functions
Numeric Functions

1 RND numeric expression

¢ function which generates random numbers, If the value of the
ter than or equal to zero, the random number
r 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
to 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

1o 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.}:

RND is a numeri
argument is less than one hut grea
is less than one and greater than o

----------- Result ---~--------~
Argument Lower Bound Upper Bound
5 @< <1
2 1 2
2.5 1 3

The same sequence of random numbers is normally generated because the same

neead” is used each time the computer is turned on. To radomize the seed, see
the RANDOM verb,

1 SGMN numeric expression

&GN is a numeric function which returns a vatue based on the sign of the argument.
If the argument is positive, the result is 1; if the argument is zero, the result is @; if
the argument is negative, the result is —1. SGN —Bis—1.

1 SIN numeric expression

SIN is a numeric function which returns the sine of the angle argument. The
value returned depends on whether the computer is in decimal degree, radian, or

gradient mode for angles. SIN 3@is.5.
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Fu:ii:tioqé ]
Numeric Functions

1 8QR numeric expression P T

SQR is.a numerje function which returns the sauare, root of its agrument. it is
identical to, the use of the special square, ot symbol. (v ) .on the keyboard.
SQR4js2, . . . ; e

(R Gl

E ) i s NI ';
P sl R T P I S Lo H

... 1. TAN. numeric expression, .

AL N N

b

- RO e e s . o .
TAN is a numeric function which feturns the tangent of its angle argument. The
value returned depends on whether the computer is in decimal degree, radian, or
gradient mode for angles. TAN 45:s 1.

il
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Functions
String Functions

| String Functions

String functions are a group of operations used for manipulating strings. Some
take a string argument and return a numeric value. Some take a string argument
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. Many
dialects of BASIC require the argument of a function to be enclosed in parentheses.
The computer does nNot require these parentheses, except when it is necessary to
indicate what part of a more complex expression is to be included in the argument,
String functions with two or three arguments all require the parentheses.

1 ASC string expression

ASC is a string function which returns the numeric ASCII code value of the first
character in its argument. The chart of ASCIl codes and their relationship to

characters is given in Appendix B. ASC A" is 65,

1 CHR$ numeric expression

CHRS is a string function which returns the character which corresponds to the
numeric ASCII code of its argument. The chart of ASC!I codes and their refation-

ship to characters is given in Appendix B. CH R$ 65 is "A".

1 LEFT$ (string expression, NUMEric expression)

LEFTS$ is a string function which returns the leftmost part of the string first

argument. The number of characters returned is determined by the numeric

expression. LEFTS (“ABCDEF"”, 2} is “AB".

1 LEN string expression

LEN is a string function which returns the length of the string argument. LEN
“ABCDEF" is 6.
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Furictions
String. Functions

. num. exp. 1,
o 24m. exp. 1

num. exp. 2)
M

i il ooy

T MID$ (string expression
T credr nnaTiT s s

- tr LS T

R T D SRR LT e e -
MID$ g a -$tririg function’ whicH 'returns g middle ‘portion of the steing first

argument;: The'first'ni’rmericuargumen.t? indicates: the. first character: position tg be
included i the resylt: - T he:second: numeérig: argumentindicates the number:.of
characters that areto'be included: “MID$ {~AB DEF";:2; 3)is “BED™i1. + .1 b

ki i . L S R oS

" ot Lo et it

L% v . - g .
: EERE R R L T SRR ! [ PR A

1 RIGHTS (s 7ing expression , numeric expression)

RIGHTS is a string function which returns the rightmost part of the string first
argument, The number of characters returned is determined by the numeric

argument, RIGHT$-(‘.'AB,CDEF", 3) is “DEF",

N
T gy

1 STR$ numeric expression
JIUIEric expression

STRS is a string function which returns a string which is the character represen-
tation of its numerie argument. It is the reverse of VAL, STR$ 159 js '1.59°,

PRI

i

1 VAL string expressign ;-
20 g expressign

VAL is a string function whjch_-;returns th_e_ _mumeric-‘value .of its string argument,
It is the reverse of STR$. The VAL of 3 non-number is zero. VAL ‘159" is 1.58,

Note: The c:haract_er-string cqnvertible. by VAL function o a humerical value
' consists of nuherdis' (0 t6 8), symbols (+ and "™~} 'and a symbiol (E) indicatir
an “exponential phriion. "No: othér Characters 'ari symhbols are ingluc
If a character-string includes other characters and stb‘bls, any 'tharacter-
string on the right of that character-string will be ignored. If included in
a charac:ter-string, 4 space is usually regardeq_ as “pgp-gx“i_s_jci‘ng.mf‘f, however,
@ space is included in the portion (on the right of &) corresponding to an
exponential part, any character-s'tring on the right of the space will be
Ignared,

R R R P Wi O R N

i e R Ceins it TR T R Y B

[T K

. Yk
ot Iy
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TroubleShooting

CHAPTER 9

TROUBLESHOOTING

This chapter provides you with some hints on what to do when your SHARP
computer 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, unti! you have fixed the problem.

Machine Operation

If: Then You Should:
w -
.YOU tu-rn on the m?chine but there 1. Press 1o see if AUTO POWER
is nothing on the display OFF has been activated or press
.

2. Replace the batteries.

There is a dispiay, but no response 1. Press 1o clear.

to keystrokes 2. Press { } to clear.
3. Press and again.
4. Press the RESET button.

You have typed in a calculation or 1. Press .

answer and get no response

You are running a BASIC program 1. Press .

and it displays something, and stops

You enter a calculation and it is 1. Change the mode from the PROgram

displayed in BASIC statement format into the RUN for calculations.

(colon after the first number)

Y ou get no response from any keys. 1. Press the RESET button.

2. If you get no response from any key
even when the above operation is
performed, enter NEW @ .
{at PRO mode) This will clear
the program, data and all reserved
contents.
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TroubléSchooting

BASIC Debugging [l

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. If it is a new

program of ‘any length, it ZWi’_if'pr'dbébl'\'i'conta)inj' at least one logic errof a well,
T S S T Seoud Doty i B SRS S T REPIC S R IR [P
ome general hints on how 4 find and correct your errors,
SRR TR il w.,ffT'-‘i'a it [ERR I IN T A ) [

You riifi-your prograii dnd getan‘aror message: i L

R S IR TR e N L e

1. Go back to the PROgram mode and use the or the keys to recall the

line with the error. The cursor will be positioned at the place in the line
where the computer got confused.

2. If you can't find -an. abvious error in the way in which the line is written,
the problem may lie with the values which are being used. - For example,
:CHRS (A} .will ,produce: an error if A has a'value of 1 because CHR$ (1)
is.an illegal character, Check the values of the variables in éither the RUN
or the PROgram mode by typing in the name of the variable follawed by

(Entes]. ... ..,

You RUN the program and don’t get an error message, but it doesn’t do what
you expect. bt e e

3. ‘Cheék;jc:h,fqugh :thg.‘p‘r.og_ra‘m line by line using LIST and the and keys
to see if you have entered the, program correctly. It is surprising how many
errors can be fixed by just taking another look at the program.

4. Think about each lire.-as Y.ou go, through, the. program as if you were .the
computer. Take sample values and try to apply the operation in each.ling
to see if you get the result that YOu expected. '

L e S O RIS EEE R T e

5. Insert one or more extra PRINT statements; in, your: program to display
key values and key locations, Use these to isolate the parts of the program
that " ate working ‘correctly “and ‘the location’ of 'the error. This approach

is also’ usefiil for' défe’rhihing’ which parts ‘of '3 15‘r6gr'a‘r‘ri“ha’nf‘e;l beert gxecuted.

Bw Do

You can also use STOP 1o temporarily halt execltion at'britich| points so
that several variables can, be examined, M 4 e -

6. Use TRON ‘and TROFF! sither as’commands or directly within the program
td"track the flow o the program through individual lines. Stop to examine
thé” Gontents ‘of eritical variables at crucial points. This is a very slow way
to find & problem) but somiétimes it is also the only way,
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“Mainténaiice

CHAPTER 10

e AINTENANCE OF THE COMPUTER

-iFoinsure frouble: -free;operation’ of; iyour: SHARP. computer,.we‘recommend:‘the
following: B T

*

Always handle the computer carefully as the liquid crystal display is made i
of glass. SR

]

Keep the computer in an area free from extreme temperature changes
i T
moisture, or dust. Durmg warm weather vehlcles left in dlrect sunllght

“are subject’ to ‘high’ temperatiife’ build’ up. Prolonged exposure to high

’temperature may cause damage to your computer

Use only a soft, dry cloth to clean the computer Do not use solvents,
water, or wet cloths,
To avoid battery Ieakage remove the batteries when the computer will

not be in use for ap’ ‘extendsd perfod of tifme.

If service should be requnred on thrs equrpment use only a SHARP servic-
ing dealer a SHARP' approved seivice facrllty or SHARP repair service
where available.

If the computer is subjected 1o strong static electrrmty or external noise,
it may “hang up” {all: keys become, iinoperative}. If this oceurs, press the
RESET button while holdmg,down any kev {See Troubleshootmg)

Keep this manual for further reference, .. ...

(NOTE: For maintenance of the CE-125 please seé (fhapIEr 7
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APPENDIX A
ERROR MESSAGES

There are nine different error codes built into the computer. The following table
will explain these codes.

Error
Number Meaning
1 Syntax error.

s This means that the computer can't understand what you have
entered. Check for things such as semicolons on the ends of
PRINT statements, misspelled words, and incorrect usages.

3%/2
2 Calculation error.
Here you have probably done one of three things:
1. Tried to use too large a number.
Calculation results are greater than 9.090999999E 99.
9. Tried to divide by zero.
5/0
3. An illogical calculation has been attempted.
LN —30 or ASN15

3 DiMension error/Augument errov.

e Array variable already exists.
Array specified without first dimensioning it.

Array subscript exceeds size of array specified in DIM statement.
DIM B{256)

® [Hegal function argument. This means that you have tried to make
the computer do something that it just can't handle. An example
is specifying a top limit for @ FOR . . . NEXT loop that is greater
than 32767. The reason for the error in this case is that the top
limit for a FOR . .. NEXT loop is stored in just two bytes. The
maximum, positive, signed integer value that two bytes can hold is
32767.

19 FOR A=1TO 32768
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Line Number error,
Here you have probably done one of two things:

1. Tried to use an unexsisting line number by the GOTO, GOSUB,
RUN, LIST or THEN ete.

2. Tried to use too large a line number. The maximum line num-
ber is 999,

Nesting error.

gubroutine nesting exceeds 10 levels.
FOR loop nesting exceeds 5 levels.

RETURN verb without a GOSUB, NEXT verb without a FOR, or
READ verb without a DATA.

Buffer 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.

PRINT USING error.

This means that you have put an illegal format specifier into a USING
statement.

1/0 device error.

This error can happen only when you have the optional printer and/or
cassette recorder connected to the computer. It means that there is a
problem with communication between the /O deviee and the
computer.

Other errotrs.

This code will be displayed whenever the computer has a problem that
isn’t covered by one of the other eight error codes. One of the most
common causes for this error is trying to access data in a variable is
one fashion (e.g. A$) while the data was originally stored in the
variahle in another fashion {e.g. A).
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ASCII Character Code Chart

brad

APPENDIX B

CODE CHART

The' following'‘chatt ‘shows  tHe "eohiérsioi- valuss for tise 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 left corner
of each box contains: the decimal number for the character. “The lower right
shows the character. I no charactér is shoWn' theri: it is: ary illégat tharacter on the
computer. For example, the charaqfcer_ fA{ ‘_i_s) altjeg:i,qp;a! 65 or a ,h‘?’:‘ 41 or a binary

01000001.
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ASCII Character Code Chart

First 4 bits The computer does not recognize codes in the shaded area.
If you enter a code number in the shaded area, an error will
result,

Hex 0 1 2 3 4 5 6 7
Binary | 0000 | 0001 ge1e | 6g11| 0100 | 01 o119 | 9111

1) o 16 32 a8 &4 80 96 112
oeor NUL SPACE (1] @ P E

1 1 17 33 49 65 81 87 113
0wR1 1 1 A Q

i 2 18 34 [510] 66 82 98 114
@010 | " 2 B R

3 3 19 35 51 67 83 ag 115
Go11 # 3 C S

4 4 20 36 52 B3 B4 100 118
7100 $ 4 D T

B 5 21 a7 B3 69 85 1™ 117
@1e1 % 5 E u

6 6 22 38 54 70 86 192 118
¢110 & 6 F \Y

7 7 23 39 55 71 87 103 119
111 ' - 7 G W

8 8 24 a9 56 72 ] 104 120
1000 { 8 H X

) 9 25 a1 57 73 B9 105 121
1601 ) 9 | Y

A 10 26 42 &8 74 ap 106 122
1010 * : J Z

B 11 27 43 59 75 91 107 123
1011 + ; K A

C 12 28 44 e 76 a2 168 124
1100 : < L '

D 13 29 45 61 77 a3 109 125
1101 — = % T

E 14 30 48 62 78 94 110 126
1110 . > N ~
F 16 31 47 B3 79 95 111 127

1111 / ? 0 -
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APPENDIX C
_ FORMATTING OUTPUT

I

It is sometirries important of Useful to control the foriat as well gs the éonteht of
output, | The computen:controls display.for"mats with the USING verh. This verb
aliows you to specify': o ; RESTRR B R

* The num;b!erf of di{;iisl . ‘ -
* The location of the decimal point ‘ L
*: Scientifie hotation fdrmat - . : -
* The number of'string characters

Thesé differerit formats are specified with an “ouitput mask”’. This mask may be
a string constant or a string variable: s

10: USING i
20: M$ = “BEREEE" -
3¢:USINGM$
When the US_"II‘.\jG verb s used with no mask, all special formatting is cancelled.

4¢: USING
A USING verb may also be used within a PRINT statement:
50: PRINT USING M; N -

Wherever a USING verb is uéed, it will control the format of all output until a new
USING verb is encountafed. o - ‘

Numeric Masks : : . o !

A numeric USING mask may only he used to display numeric values, .8,/ numeric
constants or numeric variables. If a string constant or variabie is displayed while
a numeric USING rnask is in effact, the rmask will be ignored. A value which is
to be displayed must always fit within the space provided by the mask, The mask
must reserve space for 'thg sign character, even when the number will always be
positive. Thus a-mask which shows four display positions may only be used to
display numbets with three digits. P o o
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Specifying Number of Digits

The desired number of digits is specified using the 4 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 1o the far right of
this field; the remaining positions to the 1eft are filled with spaces. Positive
numbers therefore always have at least one space at the left of the field, Since
the computer maintains a maximum of 1@ significant digits, no more than 11 "#’
characters should be used in a numeric mask.

NOTE: In all 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.
Statement Display
10: USING " ####" (Set the computer to the RUN posi-
tion, type RUN, and press J
2@: PRINT 25 | 25|
3@: PRINT —350 |—3 50
4@: PRINT 1006 ERROR 7 IN 49

Notice that the last statement produced an error because B positions (4 digits and
a sign space} were required, but only 4 were provided in the mask.

Specifying a Decimal Point

A decimal point character, +.*, may be included in a numeric mask to indicate
the desired location of the decimal point. |f the mask provides fewer significant
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 extra digits will be truncated
{not rounded}:

Statement Display

10: USING " ####. ##"

20: PRINT 25 | 25. 00
3¢: PRINT —35@.5 |-350. 50|
4@: PRINT 2.547 | 2. 54|
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Formatting Output

Specifying Scientific Notation

A A character ‘may ‘be intluded in the mask to mdlcate that. the'nUh"iber?is-‘-‘tc
be drsplayed i séieritific’ notation:  The "%’ afid * *“chadracters dre st inl-the
mask to “$pécify’ the' format bt the’ "char‘acterlstlc" portlon of the nuriBer,: i.el
the'] part whlch is dlspfayed‘ to’the Jott of TtHe EJ ‘Two”# ‘cHdracters should - alans
_be used 6! the [eft o the deciinal Point t6' provide ‘for the sign character and
one mteger digit! “The decumal‘pomt may be inclided; biit is'rgt requrred~ bp
to 9 ‘#’ characters may appear to the'right ‘of "the decifisi ) poirit.! * Follovirirg
the, characterlstlc portlon the exponentlatlcn character E, will be dlsplayed
folllowed \,y' one posrtlon fc he 5|gn and tv‘vo pomtrons for the expoénent,
Thus the smallest scientific notation field woufd te 'provided by a mask of
"## " which would print numbers.of the form * 2E 99'. The largest scientific
notation . field. would be “## #########"” which would print numbers

such as, —1 23456789@!5 12' o

Statement . Display

10: USING * ##4#. it~
20: PRINT.2.:© | 2. 00 009

- 30: PHINT—365278 , |-3.65E 92

Specn‘ymg Alphanumerlc Masks

String constants and variables are dnsplayed usmg the '& character Each &
indicates ‘one’ ‘cha rdcter'in the Field to ‘be displayed. The string will be posrtloned
dt the ‘left ‘énd’ of "this: ﬂeld "If the strmg |s shorter ‘thah the field; the remalnmg
spaces 1o the' right’ wiil be f:lled With® spaces I the strmg is Ionger “thén the field,
the strmg will be truncated o the Iength of the freld :

T a

Statement Dlsplay

10: USING “& & & & & &"
20: PRINT “ABC” [ABE. |

30: PRINT “ABCDEFGHI" |ABCDEF|

148



APPENDIX D
Formatting Qutput

| Wixed Miasks |

In most applications & USING mask will contain either all numeric or all string
formatting characters. Both may be included in one USING mask, however, for
certain purposes. In such cases, each switch from numeric to string formatting
characters or vice versa marks the boundary for a different value. Thus, a mask of
CRBHHHRUE&E s a specification for displaying two separate values —a numeric
value which is allocated 5 positions and a string value which is allocated 4 positions:

Statement Display
10: PRINT USING edbsdt HH#&&"; 25; "CRY | 265. POCR|

20: PRINT —5.789; "DB” | —5. 78DB|

Remember: Once specified, a USING format is used for all output which follows
until cancelled or changed by another USING verb.

EXPRESSION EVALUATION AND
OPERATOR PRIORITY

When the SHARP compuier 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, |f you enter the expression:

100/ 5+45

as either a calculation or as 2 part of a program, the computer does not know
whether you meant:

100 _ 2 100
—— = or
5+ 45

+45 = 65

Singce the computer must have some way to decide between these options, it uses
its rules of operator priority. Because division has a higher “priority” than addition
{see the next page}, it will choose to do the division first and then the addition, i.e.,
it will choose the second optior and return @ value of 65 for the expression.
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EXptession Eviluation

Operator Priority

Ogerators on‘the SHARP computer ary- evaluated wrth fhe followmg prlorltles 'from

hIQhESttO|0WE‘$t" B T : R L DI

1h Yot

e HEE R S PO TR A R S S . . L S

R ¥ ,Parentheses‘ e RN A it ona . o
i 2¢ Mariables.and. Pseudovarrables o S S
--3.:Exponentiation, (") when preceded by a, multlphcatlon whrch om;ts ;the
operator

. Multiplication which omits the operator

. Functions

. Exponentiation "{~) . 5 Sl

. Unary minus, negative sign (—)

. Multlpllcatlon and division (x, /)

- Addition and subtraction {+, =)

. Relational operators (<, <=, =, <>, 2=, )

. Logical operators (AND, OR] a

—'_G(D@‘-JU)U'I-&-

The fourth item refers to usage such as 2A or BC(2) in which a multiplication
operator is implied, but not shown. The third refers to the combination of this

with exponentiation, such as 3AA3 or 5D 1.5, In these combined cases the
exponentlatlon will be done first and the multlplrcatlon second.

When there are two OF more operators at the same priority level the expression
will be evaluated from left to right. (The exponentiation will be evaluated from
right to left). Note that with A+B—C, for examnple, the answer is the same whether
the addition or the subtraction is done first, :

When an- ‘BXPreéssion containg mult:ple nested paréntheses the mnermost set is
evaluated first and evaluation then proceeds olitward, T -
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Expression Evaluation

Sample Evaluation

Starting with the expression:
A (3+5—2)*6+2) / 1B/ LOG 100-

The computer would flrst evaluate the. mnermost set of parenthqses Smce + and
~' are at. the same level it would move. frorn Ieft to nght\and would. do the addrtion
first: :

SN T g e

o (8 2}*6+2) / 10" LOG 1@@

Then it would do subtractlon
{ (6)%6+2} /18~ LOG 100

or:
{6X6+2) / 10 LQG 160

In the next set.o‘flparentheses it would-do..th_é multip.{ica'tioﬁ firsf:_
(36+2) /10" LOG 109

And then the addition:

{38) / 107 LOG 0@

or:

38/10~ LOG 103

Now that the parentheses are cleared, the LOG function has the highest priority
$0 it is done next: ;

38:/.1¢"2
The exponentiation is.done next:
38/ 100 o
And last of all the division is-performed: :
.38

This is the value of the expression.
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APPENDIX E
USING PROGRAMS WRITTEN

ON OTHER PC MODELS

The SHARP computers, the PC-1211, the PC-1245, the PC-1248, the PC-12468S,
the PC-1247, the PC-1248, the PC-1251, and the PC-1 5@@ have many features in
common, but there are some significant differences. Sometimes the same features
are present, yet act in a slightly different fashion. in order to facilitate the use of
programs on different models the following comparison charts are provided.

Verbs and Commands
In the following chart the symbol:

M indicates that the feature can only be used in manual execution, i.e., as a
command;

P indicates that the feature can only be used within a program,

B indicates that the feature can be used in both contexts.

When no symbol is shown, the feature is not available on that machine

PC-1245, PG 246
PC-1211 |PC-12465 761247 PC-1500 | Comments
PC-1248, PC-1251
AREAD P P P See Note 1
ARUN P
BEEP P B B PC-1500 has tone and
' duration
CHAIN P P P L
CLEAR B B B PC-1 246/PC—12463 have no
CLOAD M M M BEEP function
CLOAD? M M M
CLS B
COLOR B
CONT M M M
CSAVE M B B
CSIZE B
CURSOR B
DEGREE B B B
DATA P P
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Verbs and Commands ._(bonti'n'ued)

FIT ¢ wmwmm IR IO
PC1211PMM%NHW;FGﬂ500 Comments
PC-1248, PC-1251 :

DEBUG M ¢
DIM . B
END
FOR...TO...STEP
GOSUB

GOTO

GCURSOR
GPRINT

GRAD

GRAPH

IF ... THEN

INPUT

INPUT #

LET

LF

LINE

LIST M M
LLIST . O T Y I

B
o P
P P
P p
B

o e - B -}

es}
jre)

Tmw o

ggp;;u'u;qvfummp:m‘w“u_'uvm

PC 1211 can emulate with
o : - LIST L
LOCK
LPRINT
MERGE
NEW
NEXT -
ON ... ERROR i
ON ... GOsuUB - JI ST - U PO
ON ... GOTO ' Tpr
PAUSE P P
PASS Mo

N P

B

Sea the 2

v =

T ?p'u"!:g"‘_gmmi

-

PRINT . See. Note 2
PRINT # DR
RADIAN
RANDOM - B
READ o P
REM PP

[ne)

@
o
v Uw wom
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Verbs and Commamds {continued)

01245, PC-1246
PC-1211  [FC-12465,pC-247 pPC-1586 | Comments
nC1248, PC-1250
RESTORE P P
RETURN P P P
RLINE B
RMTOFF B
RMTON B
ROTATE B
RUN M M M
SORGN B
STOP P P P
TAB B
TEST B
TEXT B
TROFF B B
TRON B B
UNLOCK B
USING P B B See Note 3
WAIT B B

Note 1: There are some minor differences between the 1245/1246/12465/1247/
1248/1251 and the PC-1211 in the behavior of AREAD following PRINT, but
these are unlikely to cause problems in ordinary usage.

Note 2: Add PRINT = LPRINT and PRINT = PRINT statements to PC-1211
programs to achieve the desired results on the 1245/1246/12465/1247/1248/1251.

Note 3: On the PC-1211 the USING format applies to all displays on the line in
which the USING clause appears, even if the variable precedes the verb. On the
other models, the USING format applies only to displays which follow the verb and
remains in effect until cancelled by another USING verb.

Example:
xame 10 A= —123.456

29 PAUSE USING " ####. ##' A
3p PAUSE A, USING “####" ; A
When excuted, this program displays the following:

s PC-1211 —123.45
-123 -123

e 1245/1246/12465/ —123.45
1247/1248/12561 ~123.45 ~123
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APPENDIX E
Feature Comparison

in this and the following charts the features are simply marked with a 'Y’ when the

machine has the feature.

pCc-1211

PC1245,PC-A24B
P15 po247| PC-1508 | Comments
PC-1248,PCA251

INKEYS
MEM Y
Plorw Y
TIME

| Numeric Functions |

PC-1211

Y
Y
Y

PC-1245,PC-1246
12488, PCA 47 PC-15¢0 | Comments
PC-1248, PC-1251

PC-1211 hasonly 7

< < <<

ABS

ACS

ASN

ATN

cos

DEG

DMS

EXP

INT

LOG

LN

NOT
POINT
RND

SGN

SIN

SQR or v
STATUS
TAN Y

R R O e T e T S

< < <

<L << << <<KX

< < <<

s

PC-1211 has only

DEPRUEDRDRD P T i S T T T i
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- String Functions

R R LI IR
PL:1245, G245 e
PC-1211 o1 10126 PC-1508 | Comments’
PL-1268, P01 261 _

ASC
CHRS
LEFTS
LEN
miDg -
RIGHTS
STRS
VAL

<< << < << <!

Ope

rators” .’

[ AP

; fp'c-izas,'pmzfés SRS
PC-1211 P16 P51241) PC-1508 | Comments
V| RGtas P31

Y
*, [, +, — Y
>,0==<> <=, <] Y
AND, OR,

<< < <<
X< <<
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PC-1251

Precaution for using programs developed for the

Although the BASIC statements of the PC-12465/1248 are identical to those of the
PC-1251, the number of display columns differ. As a result, when programs created
for the PC-1251 are executed on the PC-12468/1248, problems may occur in the
statements related to the display such as sORINT, “PAUSE", “INPUT", etc.
Therefore in these instances, the programs must be modified.

1. When the total number of columns exceed 16 with a USING format in the
PRINT expression, ERROR 7 results.

Example: 10: USING cppHRGR AT FEFFEERET

17 columns or mMore

20: PRINT A

Note: When the total numker of columns specified in the integer part exceed
11 including the sign digit, the excess part is ignored and the integer
part is regarded as 11 digits in the computer.

Examples:
1) 10: USING RS S E R ARRAR
This format does not cause an error.

2) 10: USING v g AR HE R FHAET
This format also does not cause an error.
Integer part: 11 digits, Decimal point: 1 digit and Decimal part: 4
digits
Total: 16 digits {less than 17 digits)

3} 10: USING “##############.#####"
This format causes ERROR 7.
(Total number of digit is greater than 16.)

e Change the USING format o within 16 columns.

2. When the integer part exceeds 8 columns with a USING format in the PRINT
expression, expression, ERROR 7 results.

Example: 10: USING iR E LSS HH

g9 columns or more

20: PRINT A, B
e Change the USING format to within 8 columns.
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3. When a message of the form INPUT ... " A exceeds 15 columns, the
first part of the message fs not displayed,

T TP P b L

S Shorenthemessage, Tl
4. 'Wherrthe display coritents of-the’ form. PRINT expression 3 eXpression; expres:
wgion -'éXc:beds'?TG.‘é'dliui‘rhné,' when.the character string of thé expression. in
morm of PRINT: ‘exbi‘es’si‘_dhf;‘Jexpr'e's‘s'ion exbeeds*&icolumr’is,»orcWhen:a
. .Message of the form INPUT . sl A exceeds 16 cor_yn?ng, the excess part
"is not displayed, T T TR A

S [ AN
LA T R T S PR B

® Rewrite so that the message or results fit,

5. The PC-1246S$ has no BEEP function. No sound will be generated by programs
using the BEEP command, although this does not cause an error,

. on _ ams developed for the PC-1245

1. The program/data area of the PC-12468 (1278 Bytes) is smallerthan that of the
PC-1245 (1486 Bytes). S
Note that the program written on the .PC-1246 whose capacity. exceeds that of
the PC-1246S cannot be used on the PC-1246S. .

2. The PC-1246S has no BEEP fuifictioh: No sound will be generated by programs
using the BEEP command, although this doeé not causé an 'e"rrbl".f

W enediVhu B HiE G asde anee s -
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APPENDIX

F
NUMERIC PRECISION ON THE COMPUTER

Accuracy in Computations

While the computer displays the results of calculations to an accuracy of 10 digits,

12 digits are used internally in calculations to provide additional accuracy. For

example: K/Q  vyields 5.55555555650E —@1

internally which is rounded to the 10th digit and displayed externally as
5.555555656E —01

Similarly,

5/O% 9 yields 4.00999999999E (0
internally and when this is rounded to 10 digits externally, the display will show

' 5.

The function employs an approximation algorithm.
For example:

SIN30 yields 5.00000000001E—01
internally and when this is rounded to 10 digits externally, the display will show

0.5
This is very significant in the logical expression.
Since the internal value is used in the logical expression,
SIN3D=05

will be taken as False {B).
Therefore, if you use a logical expression ‘n an |F statement, first enter the result
into a variable and then compare. The rounding oceurs when the value is assigned
to a variable.

10: INPUT A

20: B=SIN A

30: IFB= 9.5 THEN...
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Special Limits - - - e

In addition to the general limits described above and in Chapter 4, certam functions
of the ¢omputer have their own special limits. These are shown in the chart berow

Functions Dynamic range: ;v o5 0w
T (R -xm“’p Lxilog p < 100
IR 48 D00y ERRORZ LN 0’\@_—>EHROH2
yx »=0, x>0 - Sy A 1@/\5 @
p* . o\ <0 X Finteger: EH,ROF-‘ 2/. . ~3)~0.5 [eNTER) m» ERROR 2
The value of Y can be- negatwe only if X is an Integer.

In TAN x, however, the L
foliowing cases are excluded

Sle DEG: ixl<1x 1010' e b

COS x RAD: 1x/<. I y1gio | DEG: I¥i=90(2n=1)
S T T80 Y L RAD: L1 =2 (20— 1)

TAN x GRAD:Jxﬁ<§x1o"’ GRAD: Jxl—]OO(Qn%H

(n -integer)

ASN x [SINT? x}
ACSx(COstx) [ —1<x <1

ATNx (TAN 20| 1x 1< ] x 0“’0‘

1 LY il

TR - B -
LOG x 1Tx10° §x<lx10

EXPx ——1x101°°<x§2302585092 o
Vx 0§x<1x10‘°° K ST T T T

RRR

Functions other than those shown above can be calcul'aitéd""dnly"wh'e'n”'x stays

within- the following range. .. L R T Tt R SR
1x 10 <1 x 1< 1'% 1029 5ng &

As a rule, the error of functional calculations is less than * 1 at the Iowest dlglt of

a displayed numerical value (at the lowest digit of mant:ssa in the case of scientific
notation system) within the above calculation range :

- l
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APPENDIX G
Specifications

APPENDIX G

SPECIFICATIONS

Model: PC-12465/PC-1248 Pocket Computer
Processor: 4 bit CMOS CPU
Programming Language: BASIC
Memory Capacity: System ROM: About 17.4 K Bytes
RAM
System About 500 Bytes
User
Fixed Memory Area 208 Bytes
(A~ 2, A$~ Z8)

Program/Data Area 1278 Bytes (PC-12468},
7422 Bytes (PC-1248)

Stack: Sub-routine: 10 stacks Function: 16 stacks
EOR—NEXT: b stacks Data: 8 stacks
Operators: Addition, subtraction, multiplication, division, ex-

ponentiation, trigonometric and inverse trigonometric
functions, logarithmic and exponential functions, angle
conversion, sguare root, sign, absolute, integer, relational
operators, logical operators.

Numeric Precision: 10 digits {mantissa) + 2 digits (exponent).

Editing Features: Cursor 1eft and right, line up and down, character insert,
character delete.

Memory Protection: CMOS Battery backup.

Display: 16 character liquid crystal display with 5 x 7 dot charac-
ters.

Keys: 54 keys: Alphabetic, numeric, special symbols, and
functions. Numeric pad. User defined keys.

Power Supply: 6.0V DC Lithium cells.
Type: CR-2032

Power Consumption: 6.0V DC @ 0.06W

Cells are sufficient for approximately 120 hours of

continuous operation in normal circumstances.

(Based on 10 minutes of operation or program execution

and 50 minutes of display per hour at a temperature of

20°C)

e The operation time varies slightly depending on usage
and the type of battery used.
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APPENDIX G
Specifications

Operating Temperature:  0°C ~ 40°C (32°F ~ 104°F).

Dimensions: 135(W} x 70(D) x 11{H) mm.
5-5/16"(W) x 2-3/4"(D) x 7/16"(H)
Weight: ., , ‘Approximately 85g (0.19 Ib} {with eells) - _
Accessories: "' Hard “gover: wo lithium’ cells (built-in), and operation
manual T R
[y it
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Program Examples

Probably you have acquired knowledge on a number of program commands as
you have progressed Up 1o this page. It is necessary, however, to generate actual
programs by yourself in addition to those given in the instruction manual, 50
that you can generate programs freely using BASIC language. Like driving a car
ot playing tennis that can pe improved by actual practice, you can improve your
programming only by generating as many programs as possible regardless of your
skill. It is also impartant for you 1o vefer to programs generated by others. For
your reference, the following pages contain a variety of programs using BASIC
commands.

{Sharp Corporation and/or its subsidiaries assume no responsibilities or obligations
to any losses or damages that could arise through the use of the software programs
employed in this instruction manual.)

Notes on the use of the PC-1246S

The PC-1246S has no BEEP function. No sound will be generated by pro-
grams using the BEEP command, although this does not cause an error.

Notes on the use of the CE-125

When the computer is used while connected to printer/microcassetie recorder
CE-125, the microcassette tape supplied with the CE-125 cannot be used as is.
The 20 programs recorded on this tape were developed for the PC-1251. The
program contents as well as program lists for 9 of these programs are given in the
PC-1251 Instruction Manual and those for the remaining 11 are given in the CE-125
Instruction Manual. The contents of the program in the Program Examples are
jdentical to the programs given in the PC-1251 Instruction Manual. However,
after reading a program from the microcassette tape mentioned above, it can be
used if certain portions of the program list are modified, In the Program Examples,
*he portions which differ from the program lists recorded on the tape are under-
lined.

Furhter, when reading a pragram given in the CE-125 Instruction Manual from the
tape, the portions 10 be modified are summarized at the end of the Program
Examples and can be used for reference.
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! CONTENTS. -

(program. title). . PR T _r;{page.)"
o, NEWTON'S METHOD FOR FINDING HOOTS OF EOUATIONS.; v 2163
®: AVERAGE; VARIANGE AND. STANDARD. -DEVIATION. .
*::INTERSECTION, BETWEEN. CIRCLES AND SIHAIGHT..LlNES_=-:-
®. NUMBER: OF, DAYS, CALCULAJWON N P

L} TYPING PRACT|CE A N T T . ‘
*: SOFTLANDING, GAME. . ... ..
®. :MEMORY CHECKER. W i

® BUGHUNT ........_.. ... .. " B
) DOUBLE ROTATION ...........................
. Mod|ﬂcatlon Summary of the CE 125 Program Examples

Showing the bytes us_e_,c;i_in each program

The nu'rrrl:ner'c_zic bytes L'rs'ed in each program is-shown at the end of each program
llstmg SR T Coa

RUN mode

1) CLEAF{

2} 1278 = MEN [ENTER) m ¥ number of bytes {PC-12468)
. 7422 MEM m = numberof bytes (PC-1248) -

s T - ] B
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NEWTON’S METHOD FOR FINDING ROOTS OF

Program Title:
EQUATIONS

OVERVIEW {mathematical)
Finding the roots of eguations is usually trou

Method the approximate roots of equations can be found.
When 1 root is found, depending on the interval width, by using Newton’s

Method the starting point automatically changes.

blesome, but by using Newton's

CONTENTS
£(Xa)
Xy = Xy — D
n 7'(Xn)

tween X, and X,4p is less than 1078,

If the absolute value of the distance be
d. Here the first derivative is defined in

X, is considered a root and is displaye
the following way:

f'(x) = Iwg;—"r(—)(l {h is the minute interval)

Change E-8 in line 340 to change the value for 1078,
y
4

INSTRUCTIONS

INPUT
Starting point
Minute interval

Interval /

QUTPUTS

Interval width

Starting point
Root value {by pressing the key, the next interval’s root is found)

EXAMPLE
x3 - 2x% —x+2=0 (the roots are -1,1,2)

starting point =0
minute interval = 107
interval =0.5

The above values are used in the calculation.

The functions are to be written into lines after 500 as subroutines.
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1+How to' type in‘the Sxaimpleri i
1. Go into PRO mode by operatin

=2} % X—1) % X+2

910 RETURN [ENTER] That is all that had to be done

2. 5008 = ((X

Note:. .-

RN INTE B BT S SO TS

KEY OPERATION SEQUENCE

g the mode change key!

Th|s prograrn: adopts the, basic. algorlthm of the Newton method 1]
Muitlpled root, may be -obtained,

but.it ccurs that one part. of th
IS not dlsplayeq i :

£ Foot

i}gp Key Input 1 Display - Hemarks
1 m STARTING POINT = _ :/::l:{_ﬂg for startmg pomt
P I S PR Waltlng for:minute intervai
2 o | TINUTE rNTv o Linpur
3 0.0001 INTEHVAL - }l:::cing for mterva; Wldth
4 Q.5 2, Dfs‘play df roots
By repeatediy pressing the
5 . 1. key the roots of
; | the furiction are fouind.
6 -1,
7 1.
8 —1.
9 1 -1,
0 . —1.
11 2.
T thY

ol
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FLOWCHART

input (starting
point, interval
and minute
interval}

Newton's Method
calculation

165

Newton's Method
calculation
subroutine

300

X=C

Function
calculation

320

Function
calculation

|

D=C .
C=D-AxY/IB-Y]

360

Roots are
displayed
{ RETURN

Function
calculation

subroutine

500

B={IX--2bkX—1)kX+2




PROGRAM LIST

L LR B T I Y R W

S k] Fol s

=1

=E-3

i

T

=
TLRH
i Lr,‘_{ﬁ*ﬂ—l'}*ﬂ‘*i

i
£
£
RETLRN

RN L Pt

u“n ms me|an

L I TS|
el 2 B

r-J
Ln
rn

soas i dl

MEMORY CONTENTS: . =7}

A Minute interval
B fix)

D f(x+;‘h:),.:ur
= T
F Vv

G Vv

H

|

J

K

L

M

I\

8]

P

Q

R

s

T !_

U “-.‘ i
\ Startipg point
W Interval

X x

Y fix):

z Initial flag

186




Program Title: AVERAGE, VARIANCE AND STANDARD DEVIA-
TION

OVERVIEW
If the data are input, the total sum, average, variance, and standard deviation will
be calculated for you. Revision of input data as well as data with weights is

possible.
CONTENTS
Total sum Txit [ Standard deviation @ =+/0*
Average X = _EL‘E—
Lf;
-

Varijance o* = _Z%-'?:)—C%&— Number of data entries {up to 50)

i -

(when there are no weights f;=1)

INSTRUCTIONS
1. At (A, select whether or not there are any weights, then input the
data.

2. s used to find any revision positions in the data. is

used to revise the data.

3. The total sum, average, variance, and standard deviation will be calculated

with (o].

EXAMPLE

{data with weights)
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KEY "OPERATION "SEQUENCE : BT ]
?\"rgp Key Input Display Remarks
NO. OF DATA = _ Waiting for nu}ﬁber’of}:i;ta'
R I L N
1 el T Wéit'ii-i_éj‘_i‘br_ft_l-':_é s¢ n of
WBIGHTS: ;i weights/rio waights, ' 1!
YES=1/NO = 27 _ R
3 1 X)= [T
3 ? R '
S—
4 14.1 F(1)=
?
5 g X (2) =
? 1 1 I
12 145 F(5) =
?
13 10 > | :End:of the process
T It e i TR
|-’\_,l
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KEY OPERATION SEQUENCE

Step Key Input Display \ Remarks
No.

1 X1 =141

T

[BEF [ G is used to input
the revised values when data
errors are found

Y w
=]
m
m
HI

REVISION VALUE = _ Revised value is input

5 14.2

m
z
5
m
e

TOTAL SUM

B
o

%ﬁ%

=Y
m
4
e}
m
-

VARIANCE

1.432432432[E-02

Display of standard devia-
tion

=]
m
=
5
m
=

1.106842683E—01

> Processing finished

[=~]
m
-
=5
m
=]

169



FLOWCHART R I e L NI A0

Datl:a:jppu;g ; . Data revisian ,-

Number of data

With oF without
weight

250

All data
displayed?
N

Data revision

DM
X{P—-1), F{P—1)

.70
I Data input

Calculation

Revised value

300 t
input

otal sum, average,
variance, standard
deviation -

400

Total sum, average,
variance, standard
deviation
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PROGRAM LIST

n=z 7 “iht AAlT
4RI IF B=2 DiM H(P-12%

1
=1 DiM W{P-11aFL
L GOTD TE
gR1G0T0 38
7RiFOR =@ TO £-1
2B135="R¢ + 3TRS (1+L07
U)=U
g5:PRUSE B3: TWPT KT
r GOTO LE8
apiE0TD BT
gg: IF 4=2 07O 158
2@ Ef="F{" STRE (I+i2+
V'):If
13ms PAUSE BE: I§PUT FCI2
: GOTO 158
14@: 5070 139
1@ NERT 1f END
@Az vBYr WALT 1 1=0
2@t pE=ROYE STrg (I+17F
wy=vyJ=13 PRINT b
i1
FECHITC LET TE="F("1
3TR% CT+taevETE
PRINT BSi?(I}=J=2
g I=1+1
sepsif 1=P END
55:E0TD 214
pe@s LY spuse 3% IF
LEFT# (B 10="R7
IHPUT ¢pEYISION WALU
E="5®illt GOTO 298
27@tIF LEFTS (B L0="F"
INPUT vpEYISION VALY
c=viFLlns GOT0 299
78E:G0TD 250
ap:IF J=1 GOTO 238
291:6070 218
EBB:“D“=H=B=T=E:S=B: FOR
= 70 p-lid=dill
zpgifF=ls IF g=1 LET F=FC

1
1

pa

=

N

-2 b2k

=

r

1
31@:N=H+E:T=T+me:S=S+F*
wds NERT T
40T WALT sw=T /N Q= (B-N*H
w7 iN-1215=708
PRINT 'TOTAL SUR”:

WaLUE®: PRINT #

41@:PRINT vyARTANCE":
PRINT @3 PRINT ¥570.
DEY.*: PRINT 3t END

pdd

MEMORY CONTENTS

A V
BS N

C

- I
E

F Vv

5 R —
H

| N

J Flag

K

-

M

N v

O

P Data number

] Variance

R

S Standard deviation
T Total sum

U

AY

W

X Average

Y

Z

X (P-1) Data
F(P-1) Data
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Program Title: INTERSECTION BETWEEN CIRCLE’S_EAN_D'-,;@;w:”;ai‘;-;
STRAIGHT LINES o

o,

OVERVIEW

The points of intersection between circles and straight lines:in fh‘é_ X~Y plane
are found. o sy R R I R
ICONTENTS i

The 2 points of intersection between a circle and a straight line are P and Q.

1 H A - - .
(Note} The angles are in degrdes, minufes, and seconds and are to be ihput in
the following way: o .

123.1423 = 123 degrees 14 tﬁinutes 23 seconds,

JINSTRUCTIONS PX,Y,)

1. I the straight line is determined by 2 points, isused.,
If the ling is determined by 1 Point ahd 1 direction angle, [DEF [ B Jis used.

2. After the data are inpurt, the resﬁlts are displayed. .

EXAMPLE X
X, =-50
Y, = o
X:= 50 Xp = 0 T
Y;=100 Y, = 50 - (30, 50),
Xg = 50 XQ =50 )
Yo= 50 Yg=100 -
R = 350 x
a = 45°

(Note) The coordinate values arg
accurate up to 5 decimal places.
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KEY OPERATION SEQUENCE
(when 2 points on the line are known}

S[G?)F.J Key lnput Display Remarks

i
m
mn

~N
42
[=]

[&]
aq
(=]

Y1=_

o
|
o))
o
m m m m
z z z z
5 =] = 3
m m m ™
£ E] k-] =

6 0
8 100 P—X 0.0000

xp, ¥p)
9 p-Y 49.9999
10 o—X 50.0000

{xg. o)
1 a-y  100.0000
12 > END
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(when 1 point on the line and 1 di_reqti'pn"an;gle!_q,tq known) - - 5

A S W T

P Hemar-ks

Display

P—x 0.0000

P-Y 49.9999

ENTER| [Q-X ‘50.0000
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FLOWCHART

f 2 points aré
known

1f 1 point and 1
direction angle
are known

Sy

[ Y

Input direction
angle o 600

ot | [ueossn |
EEEE

Subroutine for
finding the X-Y
coordinates

K=WkSIN (X—H]
L=ACS1{K/C)
M=H—90—L;N=H-90+L

subroutine for finding
the X—Y coardinateés
140
Display of X=-Y
coordinates
150

Subroutine for finding
the X-—Y coordinates
160

Display of X-=Y
values of point Q
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PROGRAM LIST

-
M oo

LT oy

LY R B

Lo B

PR
R L -

A

1Eark
11@:L=

o L
1265 =90~ iN=i-9g41
128:G0SUR 88 .. . -

L4BIPRINT USING ”Rﬁﬁﬁkﬁ.

ERRE"§ *P-X*50: PRINT
Temwe F O TTA2UT PRINT

"P=7"ip
IS8 M=N: GOSUB 60

I6BIPRINT "g~x*iq: PRINT
=" =74 2UL PRINT

T@-vrip

ITHIEND

IRET W=V (KR )

IL1BiX= ACS (Rsud: IF <@
LET ¥=3p@-x

J2BFRETURM

BE0: O=A+% CQ5 M:P=B+Dx
SIN M: RETURH

3

Fory

L

MEMORY CONTENTS

A

B 0

c R_

D X - )
E Y,

F X,

G Y,

H v

' : Lo

; 'T:;ﬁlj
K h

L oy

M Op

N QQ

0 Xe, Xg
P YP,YQ
o]

R

5

T

u

)

w

X AX, 8
Y AY

2z

U
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Program Title: NUMBER OF DAYS CALCULATION

OVERVIEW

How many days has it been since you were born?
This program is convenient for answering such guestions. By setting a certain
day, this program will output the number of days that have passed since that

day.

CONTENTS

[Instructions]
[DEF) (A
BASE YEAR
MONTH
DAY  [ENTER]
TARGET YEAR
MONTH
DAY

To end the program, type in in place of the year.

[Example]

from 1976 year 10 month 5 day
to 1982 year 6 month 4 day : 2068 days
to 1085 year 1 month 1 day : 3010 days

Mote: Number of days calculated by this program doesn't include the base day.
If you want the number that includes the base day, please change the

program as follows:

j4BiMALT & USING : PRINT
“DAYES" s 8
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KEY OPERATION SEQUENGE '

i"cg"’ Key Input L Display
Y T —— i*':ﬁtﬁaé"da‘,??,?pi‘iﬂ”"- :
3 10 , DAY = L

4 5 —’ END YEAR = ST
5 | ies2 (ewvER) | wowrn - e
6 6 Y=

7 a DAYS = 20_1;5‘5:3_...'

8 END YEAR = g ]

o | 1os e
10 1 J DAY =

11 1 [ENTER)| DAYs = 3010,

12 END YEAR =

[z > ' -
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FLOWCHART

50

30
Target year,
month, day

Base year,
month, day

Calculation of
sum of days

179

Calculation of
sum of days
500

G=G+1

| = INT {365.26 ¥ HI
+ INT{30.6%G) +1

1=1—INT {H/100}
+INT (H/400} —
306 — 122




PROGRAM LIST MEMORY CONTENTS 120 )]

1 VﬁJ
282 INPUT “START Yiaker: L]
ewmhm:“;s,“nm-"- I

T
382 INFUT “"END YEAR=":F,
 URONTH="5y, TDAY=" 34
T8 H= R S
'.;VE)B')E-'H'T T I‘ !’:,.—_‘.i

s o

Year (after calculation)

Wil

<<

SBEIIF G-35= 3t} LtT G-F+1
GTG 528

S1BIf=G+I T H=H<iT 1

AZB:I= INT (365, 25%H)+
INT CIA, 6450 +T

J3@:I=I~ INT (Hri@ar+
INT (Hfdﬁ@h—385—122:
RETURN

BERZYZ¥: END

—_—

Start year Iy
Month of base dats
Day of base date N

Month of target date

Day of target date, "

-'u‘["B —
- Number of days

A
B
¢
D
E
F
G
H
|
\“.; 1 J f
3HJ‘“H . .
- _
lavss oy i S
158:607T0 38 . T
5 ;
- :
@
A
S
=
U
v
w
X
¥
z

[
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Program Title: TYPING PRACTICE

OVERVIEW
Quick key operation!
How fast and accurate is your typing?
If you practice with this program', it will make programming much easier for
you. Improve your skill!

CONTENTS (such as calculation contents)
The number of characters {4 ~ B} is randomly chosen,
The character arrangement {A ~ 2} is done randomly.
The allotted time depends on the number of characters and the grade level.
3 is the shortest time allotment while 1 is the longest.

INSTRUCTIONS
After the buzzer sounds 4 to 6 characters will be displayed. You are to type
in the same characters within the allotted time.
if they are all correct, you get 10 points.
|f more than half are correct, you get b points.
After the allotted time is over, the next problem is displayed. The allotted time
depends on the grade, which has three levels {1,2, 3.
3 is the shortest time allotment while 1 is the fongest.
Point competition is done within the same grade category.
There are 10 problems, making the maximum score 100 points.
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KEY OPERATION SEQUENCE . u i T

Step
No,

Key Input

|

GRADE

Display J Remarks

(1,2,3)7

(B8 azeo

Iy

NIRRT |

C?:.., o
[

YOUR =

Cor T O AT the 10 questions are
SCORE='gg: 7 1 . “drisiered the scoie ik
o T ’.qispjﬂvﬁdi‘—u:'n! Sl
If your score is higher than
the high score the guidance
is dfspla_ygd S M TR

| MGH-sconezg Whery ol vant o iy

the same grade . .,
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FLOWCHART

Characters arranged
according to random
numbers

Series of problem
characters input
character series

. Depending on
grade and length

After the loop has
been processed

Y
N
AS=A$+CSIE)
Character number
count

Points are counted
depending on the number
of correct answers

a0

Point become
the high score

160 - v YOUR SCORE
igh score BEST
< Paint
N
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PROGRAM LIST _ TRy

183°2%: CLEAR : BIp ps¢ 188! IF POX LET X=P: warT
SieCHI5Ts EHNHDz Co L 18g: PRINT *¥ouR stp
15¢INPUT "GRADE{1,2,357 . “'RE BEaT
"PL: WAIT-9 ’ ;1?afuyﬁ
LTHIF (L=1ye(LaFsd =gy | Cagr
{1 THEW 15
13:6070 33 L ] L
20:7A%1 WAIT Bipeq: MEMORY CONTENTS

PAUSE "HIGH-SCORE=

D}

S@3FOR C=8 TO B-1:0#¢0y =

=UV F

58:D= BND Z6IE$(()= <
CHRE [D+E48):Yé=vss

CHRS (D+24833 MEHT ¢ H

$__r.|- .t |

78:3ELP 3:E=81 WATT S J

HETHNG ™ §-"3:-3c-?:5&$&” K
88:FOR W=1 TD B#1@sL: 0 v

-

N

o]

P

Q

31

PRINT Y$iAs: [F E=p
LET W=B#28-/L: 5OTO :
-gg———ﬁ———ﬁ————*———
B3:CEIEI= INKEYS # IFC

$LEI="Y THEN 1w

STINE=A$+08(E)

D3 E=F+1 I L Y
LBAINENT Wig=g = 7] Loop o
118:FOR W=8 TQ B-1: IF g =

SN=CEGI) LET g=pey "
TZBINERT W IF Q<=R THEN ooofust
158 - .‘ R S
1385 F ﬂ*B"h? P=P+18: = | Wr | Loop counter
GUTU '15‘,;;', N ' : X High score
143:P=p+5 Y§ |
LOBENEKT S USING @ BEEP N
3v.PAch "YOUR-SCORE Byl |
=P csi8l [/

i
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Program Title: SOFTLANDING GAME

OVERVIEW
This game involves fanding a rocket, with only a limited amount of fuel, as softly
as possible. The rocket is in free fall. The engine is used to slow down the free
falling rocket. 1f ignition takes place too soon or too much fuel is used, then the
rocket is thrust back out into space and becomes dust around the planet.
If all the fuel is hurned up, the rocket hits the planet and blows up,
The aim is to land the rocket as softly as possible by controlling the engines
while watching how much fuel is burned.

CONTENTS

Gravity is set to be B m/{unit time)?.
If 5 units of fuel per a unit time are burnt, then gravity is offset.

Equations
H = Hg+ Vot + —lz—at2 H : height H,: initial height
V = Vo+at Vo Speefi _ Vo {m.tl.al speed
a : gravitational Fy: initial fuel
Vv = V& + 2aH acceleration F : fuel burned
t : time

1'10 = 500, VQ = —‘50, Fo = 200

The initial height, initial fuel level, and the wait time is stored in line 30 as data.
By changing these values the above variables can be changed.

INSTRUCTIONS
1. The program is started by pressing ((A] . Press [0~ 9] keys

to adjust the amount of fuel used to land the rocket.
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KEY OPERATION SEQUENCE-, .2

S‘ﬁgp' Key Input J Display Remarks

i !‘**J*STAHT*** [ u i EE Bl iy I

LN T OV

Helght speed fuel Teft! and

BN 5] SRR
desmnate fueFburnea!| 500 s L5 2@@ @ i fuel bLErnt Irunit time arg
in.unit time:. o LR drspiayed

::452;? —46; 191, g, LA
T F| T oy PNy A T

T T e e e
: ’ s b Y .
. i g S TO IS ) RIS

, : Repeat

(Ifsuccessful)"!“ o Success - -

| FUEL LEFT: F = 15

i{lffailed)-f -.=1‘Q90D BYE!

Wait for input on whether
?
HFPLAY (Y/N, L -] Y04 wish to play again

R e O RV il -Playaga_m--- v,
(N

> End
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FLOWCHART
10

50

70

screen display

130

Burnt fuel
exceeds fuel
left

140

Calculation of the
rocket's height
and speed

150

rocket
higher than
ground level?

160

Speed and
height under
their limitsz

GOOD BYE!

200

Want to play
again?

210
Y
N
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PROGRAM LIST

L84 WAIT Sa: cLsam
P USING £5=-53:3=pg:]
F=vr

2B8iBEEP Z: PRINT v

START sukw”

38:DATA "TIME=*,58, *FuE
L——-?aa-*HtTEHT—'~SB
I

431 RESTORE

S@:READ B$r s BSsFrBaa N

BAIWAIT W

PBIPRINT USING *mfft s
PSiFIC

28:IF F<{=@ 5070 t7g

FHiBEEP 1:1D%= INKEYH

L@@ IF D$="" LET rC=p:
GOTO 138

Lig:G= YaL 15

12@: 5=

L28:IF C»F LET C=f

1481F=F-C1X=0-5: H=H+5+¥%,
2:5=5+4Y%

I581IF HY® GOTO 79

16B1IF ( ABS H{5)+¢ ABS
5{3)=2 BEEP 5: PRINT
“SUCCESS!i*: GOTO 13
2]

ITBBEEP 3 PRINT *Gpap
BYE!!": 60TD 19p

138t WAIT 1585 PRINT
USING “EB1*: *FUEL L
EFTiF="{F

L3B:WAIT 58: PRINT *REPL
AY - (YN Pv:7g=
TNK:#$

Tk

F

289 IF (2 P2 ZE= Ry

£¥1 5OTO 199
2181 IF Z8="Y" G0TO 19
220:END

413

MEMORY CONTENTS:.5vv:0 1 )

L
M
] N
e}
P
Q
R ;
s Speed
T ;
u
v RN
W] Weittime
X fi/..a-3 .
v §
2 [V
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Program Title: MEMORY CHECKER

OVERVIEW

A line of 12 characters will be displayed on the screen for approx. 5 seconds,
Your memoty will be tested by how well you input the above line after it has
disappeared.

CONTENTS

The foliowing type of line will be displayed for approx. 5 seconds. There are
2 gharacters and 2 numbers in each set.

Set 1 Set 2 Set3

The 3 sets shown above are 10 be memorized and then input as answers.

The computer will then analyze your answers and place you in one of the
possible 7 categories.

Each set is split into 2 parts of former 2 and latter 2 characters, giving a total
of 6 points when all the answers are correct.

Points Evaluation Message

BAD
AVERAGE
oK
GoOoD !
% INTELLIGENT *
6 ¥KGENIUS**
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KEY OPERATION SEQUENCE ;j - "3

190

S’\}gp Key Input Display
1 ‘ : ) MEMORY CHECK -,
EE RIS By P O Pt D|5play of problem'lme
9 (5 sec.} .
KN X kX X *, character
X .. .number
3 Waatmg for thelinpdtof L
. , . cset1 o
| (Example) e Wa:tlngfcr thmnp'fof
4 | AB12 Shsgral 3
= Waiting. for the input of
5 ’**xx m‘ ANS. = _ sgeiing for the jnput
6 , KXX (ENTER) ,?*xx KKXX  dokXX l Display of the input.
T - - - P T
7 ‘ ’ REXX  KEXX xkxK ‘ ﬁ'?';‘;‘)’ the prablem line
8 ( , KK XX KEXX kX X Redisplay of the input
9 [ (iDrDT_ ’ _
; ] BADG- ¥ A e
J AVERAGE o
, ' : '&isplév'oféa’teg‘ér\i
( GooD! : J”TT '
X INTELLIGENT % T ( ’ '
KKGENIUS)k . H
10 ) REPLAY (Y/Nj ? Player input request
1" or@ | J 1Y, g0 to step 2
‘ > A ' it N, END ‘



FLOWCHART

20

180

160

200

200

200

210

300

370

Construction of the
problem line

Display of the
problem line
{5 sec.}

Display of the {Subroutine 520}
input

Redisplay of the {Subrautine 500}
problem line

{Subroutine 500)

Redisplay of the {Subroutine 520}
answer input
Evaluation
of memory

Display of
category

REPLAY
input (Y /N)

-

t
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PROGRAM LIST

18:YR": USIHG 2 WaIT 28
B: PRINT *MEMORY CHE

CK*: CLEAR = RaNDoM -

£BIDIM GECEIRLa NS 10 4;
AVE(EI 2y RS kd, 75¢
Ir%2yYS(3)#4

3B:FO0R I=1 TO 3:N%
STR¥ Ii NEXT Iz
=gy

SBIFOR I=1 TQ a

68:J= RND 26:J=J+54

TO:5$(I= CHR% ¢J):
MEXT I

B3:FOR I=1 TO 3

FIYFLIy=r »

(I
Ng(10

188:FO0R J=1 TO 2:k= RND

g
118 Y$CII=YS (T +NS (K2
NEXT T SR
1283 T=¢ -1 #4241
1382 ASCII=GH LTI +68¢ T+1 )
148t H=YS (1) S ([ 4352

RIGHTS (HEizr:
T

150: 5058 598

168:FOR I=1 TO 3

1TB:INPUT *  ANS. = *iws
(I):xscTo= LErT$ (X%
(I‘!4J

1881 25(I0= LEFTS ¢x$¢13,
23

138:¥$<Ir= RIGHTS (KT
1227 NEXT I

200:505UB 528: . GOSUB Sag
! 50SUB 528

2181 N=g

229:FOR I=1 TD I

2381 IF AS(Ir=23¢1) LT N
=p+1

2381 [F AF(I+3)=Y$cI3 LET
H=h+1

LIBINEXT I

268t N=N+1

ZTEIWAIT 198: ON N GOTH

HISTR R

NEXT

I8B:IF NE=YH* THEN 6088

s

B
2

39@!339:3?5333313483
359-:69
I@8:BEER 1' PRINT *o:1p1
0T FUTD 37A
3T H BEEP)i"PEINT "
M EBTD 7
329 BEEP 2 PEINT e AYE
5

BHD

JK

o 60T 379
349:BEEP 3: PRINT v
'0D!°: GOTO 37R
358:BEEF 4% BRINT *# [NT
ELLIFEWT **: GOTO 37

B0

353 BEEP 5i PRIHT ¢ kA GEN
TUSwkeky

3TB:l$="": BEEP 1: InpyT
9*REPLnVT£va)?";us

390:IF Ws=*Y* THEN 58

395:5070 378,

499: 6070 379
S89:WAIT 388: BEEP 2:
PRINT. n$c1};n$c4) v
TIASL2YIAS(S); vy
L EN ISR
S19:RETURN
928IWAIT 3@:. BEEP {:
PRINT:USING “&g28eag®
IXSC1ITES(2TTH8(3)
525: E§EIET*“_—__—“__‘—
53B:RETURN
EBRIEND |

338
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MEMORY CONTENTS

Ab
BS
C$ 2 columns of characters
D$ ]
E$ [
F$
G
H$ v
I Index
J Randaom number generation
K Random number generation
L Random number generation
M
N Counter
0
P
Q
R
5
T
u
A"
w$ input for REPLAY
X
hi
2
[e:AES] Characters (1 ~ 6)
Number table (1 ~ 10)
vHI31k2 2 columns after answering (1~ 3
X${31%4 Work (1 ~ 3}
v 5(31%4 waork {1 ~ 3}
Ze{ark2 2 columns before answering (1 ~ 3}
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Program Title: BUGHUNT e e

OVERVIEW L !

This is a game involving @ man chasnng after a' bug T B BT

\
f ' ’ )

CONTENTS

The bug moves according to random numbers,
The man chases the bug and kll'ls it. »

The man moves by using the [I{ <~—I—> @ keys UNKEY$ i§ used}
:

stay in the same place) . .
Initially the man is in position

(@, 9). o
The bug is placed at a posmon
that was chasen randomly,

Hints are displayed as distance.
The distance is displayed by the
ABS(X—a)-!—ABS(Y—b) equa:
tion. j
The initial energy level js 100.
This decreases by 1 with time,
Each time that a bug is killed,
the energy increases by 5,10, or RN G ST Gl
15.  (The amount js chosen
randomly) 1] _

The score is determined by how @ i 2 3 4.5 6 7
many bugs were killed when the TR
energy level reaches 0, v Posmon of the man: (X, Y}
{The position of the bug may  Positioii of tha buig: (2, b)
“warp” when cornered.) ; S
The program can be started by ’ :

either pressing RUN (ENTER) of

(a]. -

COncernmg the display

£l

mmhmmumw

-

{Small characters are actual values)

{x, y) D=g¢g E=e¢e
Present position  Hint Remaining energy
(distance)
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e [Each time the man moves the display changes

Bug is caught

BANG! BANG!

SCORE ‘

ENERGY e

Concerning the BEEP sound {Note: No beep occurs with the PC-1246.)

% Hint: When the distance is 1 the BEEP goes off 3 times
2 e 2
3 o 1

* |f the distance is greater than 3 no BEEP is given.
* When the bug is caught,the BEEP goes off b times.
KEY OPERATION SEQUENCE

Display Remarks

2 BEEPs

\ - <

5 BEEPs

BANG! BANG!
-

SCORE 1

ENERGY 108
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Initiai setting
RANDOM
X=0:Y=0:E=100

: =0:3=0:F=100

Setting of bug position
A =RNDg
B =RNDg9

Distance calculation
L=ABS{X~A)+ABS(Y—B}

Positions of the
bug and the man

Bug goes into ""warp"
| BEERing 3 times

Judge from the distance
L=1 BEEP3

2 2

3 1

X, Y):L:E display

AT P
Seotel T TV
= v PR T

< HITYHITI
JBANGI BANGI

Readin2,4,60r8
INKEY$— GS$. .

G$ is used to move the
man. Time spent
5=5+1

Out of the
9 x 9 range or G$
had read in other
than 2,4, 6 and 8, ~

The positions
of the bug and
the man
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PROGRAM LIST

{@:va": RANDOM 3 WATT 2

Sa: PRINT "#*BUGHUNT
GEME##": BEEP 3
2@:%=B=Y=B=E=1@B=F=1BE=

RND 9:B= RHD 2
A

-B2
59: 15 #=A AND Y=B GaTo
494
1@@s IF L=1 BEEP 3
11@: IF L=2 BEEP 2
1291 IF L=3 BEEP 1
1Z@tWAIT S58: PRINT YivE

STRF (nuivs"1 STRS {
yyivy D=1 STR$ (LD3

v £="; STR$ (EJ
15@:5=5+1:E=F— INT (552
153:1F E¢=R THEN gl
155:G§= INKEYS 3 IF o$="

» 3OTO 138
{5THBEEP 1
16@: IF G$="2" LET y=¥-1%

GOTO 218
17@:IF GH='4" LET w=n-13

GOTO 218
1a@s IF G$=6" LET =g+l

GOTOD 21%

{9@: IF G$='8" LET ¥=Y+lt

GOTO 2:8
236: G070 158
21@:IF ¥¢{@ LET #=83 07O

158

226: IF Y4B LET ¥=2: G070
158

27@: IF #»3 LET R=%3 070
158

2491 1F Y32 LET ¥=9¢ G0TO
158

ag@: IF %=h AND Y=B 3070
490

2p@i E=F- INT (8/2J
27@: 15 E<=8 GOTO oap
28@:R= RNI 3

2a@:IF R=1 LET B=B-1:

GOTO 348

Tpat IF R=2 LET A=A-1%
G0TD 346

Ti@:IF R=3 LET A=A+1:
GOTO 348

7@t IF R=4 LET B=B+1:
GOTO 344

z49: IF A<@ OR A>3 GOTO ES
T8

35G:IF B<@ OR B»% GOTO 3
T

TEArG0TO 48

T7R:BEEP 4: PAUSE Vakkok W
nRP #rx®i GOTO 38

4@8: PRUSE YHIT! HIT!"Y

41@:BEER 3

47@:PAUSE YBANG! BANGE!Y

43a:T=T+1:C= RND Zx5iF=F
+C

4z5:E=F- INT (552)

A4BsWAIT 1R3¢ PRINT *SCO
RE *iT: PRINT *ENERD

45@:G0TO 38

cegiWAlT 188 PRINT *SL0

RE 3 STR$ (Td: WAIT
: PRINT ¥ *GAME OYER
L

5183 END

k2=
&=
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MEMORY CONTENTS

M miOlo|w!e

G$

N-(XE(CAMZDD'UOZEI—'K&_

Posmon of bug X coordlnate
Position of bug:y ‘Cogriinate
Amatrtof ¢ energy...added i

Remainirig énergy” "

Energy level "~
Iie'y' read in

Size of bug movement

. Tlme spent

..Scp;:e

- Mar posmon X coordlnate

“Man't posrtlon Y coordlnate

T
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Program Title: DOUBLE ROTATION

OVERVIEW
Quickly put in order ABC-----
This is a game that arranges randomly placed characters {A —J)in alphabetical
order. When the letters are arranged in the right order, a score is displayed, The
trick is to attack from the best place.
The sooner the characters are arranged, the better.
It is fun to race with 2 or 3 of your friends.

INSTRUCTIONS

1. After the program is initiated, by pressing (A, “DOUBLE ROTA-
TION™ is displayed. A random seguence of characters (A — J} is then dis-

played.

2. The space in between the characters is taken as the break points {1 — 9}
where the numbers are placed. inputing a break number causes the characters
on each side of the breakpoint to be rotated by moving them 1o the far ends

of the row.

3. After the characters have been placed in order, the number of moves required
is displayed as the score. The lower the score the better.

EXAMPLE

in {1} 4 is input, “F* and 3 2 3 a4 5 6 17 8 8

“1* move to each side chang- i B“E

ing the configuration to (2).
If 1 is now input, the EY + 2 3 4 5 6 7 B 9
moves to the far right but t2) BE“
' stays in its place because . 2 "
it is already in the far left s 4 5 & 7 8 8
position, becoming configura- {3) Emn

tion (3).
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KEY OPERATION SEQUENCE"; ;i . i+

SI\TSP Key Input

Display

iy tH B o

1 . e o
N T TR P T

Does Player want. to play
using the sama beginning
random characters?.. -

Same asmin

succession

b ‘W,, i
can be used,

180: C=VAL D$: IF D$ = “0",.GOTO 210

240: IF C<=1GOTO 260 L
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FLOWCHART

10

70
generated

110

Characters are st0-
red dependingon
random numbers

A sequence of
characters is
gisplayed

Sequence of chara-
cters is shifted ac-
cording 1o the
input numbers

Game over
score
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PROGRAM LIST MEMORY CONTENTS - -

1874 CLERR @ ownlIT s A
™
H]

LERR v/

2RIPHUSE vYBOURLC ROTATI 25 BIare: _
oW

39=E$(B)=”ﬁBCDEFEHIJ“ : :

48RS L=

& A=A

BEIFOR I=! TO i@

TAIR= RKND 1@

SB15=ZncR-1)

B31B=5 AND B

S8:IF B<B GOTO 7a

188:6=4 OR 3

IIBIBSCLi =810+ MID$ (E
FOATsRy 13 NEXT I

SAIBEC2a=Rs0 1

Bin=
a

E
F
G
H
)
J
K
L
Y
N
. . [a]
BiDs="": PRINT 2512317
$= INKETS P
i188:0= yaL s Q
1982 IF C=6 GOTD 17m "
218:B$(33= [EFTS ¢R$(23,
3 §
2221BE{4)= RIGHTS (B5¢2) T
LB u
248:IF 0=1 GOTO 255 v
238:B%(30= RIGHTS (B$(3) v
113+ LEFT$ (B$(33,0-
1y X
2685 IF =2 50TD 238 Y
ZTB:BE(43= RIGHTS (BHca) 7
18-C0+ LEFT$ (Bscdr, : :
13 BS (4) Character sequences
ZRBIBHC2)=B5(37+B¢ )
29B1 N=N+1
B3:IF BS(2)<3BS$(@: GOTH
158
318:BEEP 5: PAUSE *GAME
ENDT
328:HAIT 208: PRINT
USING "t i vouR 3
CORE" 3N
I30:ENT
4885 °B¥: WAIT S8: GoTo 4
24

(53]

471
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(MwmmmmgmmmydﬂwCEWBHmmmEmmm%)

The PC-1246S cannot use t_his) A

Program MATRIX PRODUCT (program dus to the shortage
Title of memary capacity.

e KEY OPERATION SEQUENCE

REVISION POSITION =— = | REV. POSITION =_
ALL DATA PRINT? (YN | = ALL PRINT {Y/N})_

e Change 2 step of the program list as follows:

CegrTRUrEECRI="E INPUT 251 INPUT ALl PRIMTOYH
vgEy, PORITION="iES( AT
@yiZ= LEN BSLBI:
GOTO 178
Program NUMERICAL INTEGRATION USING
El'itle SIMPSON’'S RULE 4\

e KEY OPERATION SEQUENCE

FX): INPUT=1/CAL. =27 =
{ ALL DATA PRINTZ2{Y/N)_| = ALL PRINT (Y/N}_

e Change 2 steps of the program |ist as follows:

1A:va": CLERR & WAIT
INPUT Y IHP.=1/CAL.
2vi0r GOTO 1B

14R: INPUT “ALL PRINTOYAN
PRREE]

NG
b e
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Progeaim. -+ —-‘GQBBEI}ATJfGN-}{téo‘EEFic-l:’ENir:':A:iim-:'iLiNEAR
Title REGRESSION

U, T SN ST Ty
‘-'_KE'.Y_T@,PE‘ﬁ.AT.'QN.:;SE,QUEN,C'? e i
ALL DATA PRINT ? (Y/N) - [A
® Change 2 step of the program lrst as follows B
58@'”3"'B$l SRE R I‘éPUT ST Gha gy IMPUT 1880 PR
"REV. POSITION=® FBs( INTY ‘r’z“ﬁfJ"'ED$
g3 TR - '
Program - Y R
Titlo HISTOGRAM . ‘

¢ INSTRUCTIONS
"OVERDELETED CHECK” & - iovER BELETEDI™

[ :
W

® Change 3 steps of the program list as follows:

20PRINT YRANGE A= {DATH 2513 IF BiHa-1¢ E1 BEE”‘ 2:
=(3": IH‘P‘LJT "ﬁ""iﬁs HWAIT 3 DEINT “O¥ER-D
=33 " TELETED e
EB:IHPUTE?SCQLE.UHIT 5.
ZE="sD
o . T he PC-124GS cannot use i'hlS 7
Program " CROSS-FOOTING Program due {6 the: shortage of
Title S memory capacrtv

¢ KEY OPERATION SEQUENCE

l REVISION POSITION = _ ! = | REV. POSITION =__
DATA IN=1/0UT=27_ ’ = | DATA IN=1/0UT=2

® Change 2 steps of the program list as follows:

1382 INPUT YREY, POSITINON 3301 INPUT *DaTa IN=1/0uT
=Yi0EIZ= LEN C3:vs= =2"5K: IF (K=1i+ck=7
RIGHT® {C$,2-23:17= I=1 GOTOD S58

YAL X¥: GOTO 145
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Program
Lritle SORTING

e KEY OPERATION SEQUENCE

CHARACTER = 1/NUMBER = 27 — =

INCREASE = 1/DECREASE =27 — =

i
!

Change 2 steps of the program list as follows:

1prepte CLEAR ¢ INPUT v s INPUT »INC.=1/DEC, =2
CHAR. =1/MUM, =277 20
Program THE LOAN LIMIT, CALCULATION OF THE
Title NUMBER OF INSTALLMENTS

KEY OPERATION SEQUENCE

NO. OF INSTALLMENT =— =

i
i

INSTALLMENT AMOUNT=_| =

Change 3 steps of the program list as follows:

2@ TNPUT TNO. OF INST.= 43R TNRUT “INST. AMT.="%
YSHE ]
F1@: INPUT v g SIFE LIM
1T="21
Program BIORHYTHM (SEMI-GRAPHIC)

Title

KEY OPERATION SEQUENCE

DATE OF BIRTH: YEAR= 7 ] BIRTH: YEAR = _ J

Change one step of the program list as follows:
TH:INPUT YBIRTH: YEAR="Y
Tl YIONTH=" % vDaY=
1
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* o

+

A "\<H >~

Vol

CTTANV YV A

ABS
ACS -

AND

AREAD

ASC

ASCIH

ASN

‘ATN

Arrays

Auto off (Auto Power Off)
BEEP

Batteries, PC-124GS/ 1 248

Busy
CA key
CE-125
CE-126P
CHAIN
CHR$
CLEAR

. 36 g CLOAD’J T

" 36 |-Clear key -
3, | CONT .
36 | COs
36 CSAV!JE_V

134 | Cursor

37 Cassette

.20 Commands L
S ‘7137 ‘ ,iCompatlbllqty
BN S B Constants

37 | DATA

37 | DEFkey-"

20 | DEG -

37 | DEGREE

129 DELete keY

138 [ DIM*

138 | DMs

130 | Debugging
-130 | Display

38 | END

85 | ENTER key

135 | Exp

142 Editing calculations
130 Editing programs
1311 Error Messages
133 EXDOI‘IEI’]tlatIOH
17" [ Expressioris
86 FOR...TO . STEPR ;
14 Formattmg output

O O Fun_ct_lonsm Sdoon

10 |- GOsuB
835)..,6OT0Q. ., ..
61 GRAD ... , . .,
87 Hexadecrmal ;
135 . THEN i
39 INKEY$

206

72

73

10
)
Y]
75

11

54
43,72
150
40 30
R 91
"7 B2
131
a0

23

92
120
138
11

94
9,18
132
20

45
140
132
35
<195
144

i, 40, 129

97

- 76,98

29
32
100
129



INPUT

INPUT #

INSert key

INT

LEFTS

LEN

LET

LIST

LLIST

LN

LOG

LPRINT

Labelled programs
Limits of numbers
Line numbers
Logical expressions
Loops

MEM

MERGE

MID$
Maintenance
Masks

Memory Protection
NEW

NEXT

NOT

Numeric expressions
Numeric variables
ON {Startup}

ON ... GOSUB
DN ... GOTO
OR

Operator precedence
Operator priority
Operators

P +— NP

PASS

PAUSE

Pl

PRINT

PRINT #

101
103
46
132
135
135
106
77
78
132
132
106
52
3
42
38
48
129
79
136
139
144
50
82
108
38
36
33
17
109
110
38
40
147
36
61
83
111
129
113
115

PROgram mode
Parentheses
Preallocated variables
Priority

Program
Pseudovariables
RADIAN
RANDOM

READ

REM

RESET
RESTORE
RETURN
RIGHTS

RND

RUN

RUN mode

Range of numbers
Relational expressions
SGN

SHIFT key

SIN

SCR

STOP

STRS

Scientific notation
Square root
Statements

String expressions
String variables
Subroutines

TAN

TROFF

TRON

Tape, external
Tape
Troubleshooting
USING

VAL

Variables

Verbs

Index

43
40
34
147
42
129
117
118
119
120
12
121
122
136
133
84
43
31
37
133
18,19
133
134
123
136
30
134
42
36
33
97
134
124
125
64
68
137
126
136
33
42,85
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SHARP CORPORATION

OSAKA JAPAN
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