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Introductory: Note

Few industries in-the world today can match the rapid growth and té’ch‘nolgod'i'cal
advances being made in the field of personal computing. Combputers which just a
short time ago would have filled a huge room, required a'Ph.D: to proaram, and
cost thousands of dollars, now fit in the palm of your hand, are easily prograrnmed,
_and cost so little that they are within the reach.of nearly everyone. .

Your new SHARP COMPUTER was designed to bring you all of ‘the’ Iatest state of

the art features of this computing revolution. As one of the most sophlstlcated

hand held computers in thé world today it incorporates many:advanced capabilities:

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

Battery powered operatton for true portabll;ty

- * AUTO POWER OFF funcﬂon wh[ch conserves the batterles by turnmg the
" power off if no activity takes place W|th|n a specn‘ged tlme limit.

Programmable functlons 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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How to Usa This Manual

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 acquaint 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 computer, show-
ing you how to enter, correct, and run programs.

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

Experienced BASIC programmers may then read through Chapter 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 9 — A troubleshooting guide to help you solve some operating and

programming problems.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

How to Usé This Manual
Chapter 10 — The care and mamtenance of your new computer

Detalled Appendlces at the .end- of the manual DI’OVIdE you with usefuI charts
comparlsons and’ spemal dlscussmns concermng the use. ancl operatlon of the

COMPULEr.: " =) ‘b o 7 5 b b i a0 b e s
Note Unless otherW|se spemﬁed the text matenal applles 10" both models

S St riie G . ; rorn . i i

Usmg the Hard Cover e R
When the computer is not being used, mount the hard cover over the keyboard
of the computer. o
® When the computer is not in use,

® When the computer is in use.

— ]
1

» [/Zf—"._w
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Introduction to the computer

CHAPTER 2

INTRODUCTION TO THE COMPUTER

Description of System
The SHARP computer system consists of:
* B4-character keyboard.

16-character display.

Powerful BASIC in 17.4KB ROM.

4-hit CMOS processor.

2KB RAM (PC-12468), 8KB RAM (PC-1248)

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

*

£ * k%

Contrast control {side) —

Display RESET button Power ON key
Power OFF key

[FockET CoMPUTER: |

"
HUN  PRO DEG HALD GRAD

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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Introduction'to the: comiputer

DIFFERENCES "BETWEEN THE PC-12463 AND THE PC-1248 .
‘The fundamental functions of the PC- 12468 and the PC- 1248 are exactly the

‘same, except for the following:

" Model | Program/data area "capa'ci'ty' R _.,BEE_I'-"’_ functlon
PC-1246S 1278 Bytes: - o v ooy s Nt e - 1
PC-1248 7422 Bytes T e

NOTE: No tone is generated by the PC-1246S.:
__Descr:ption of Keys
Power on/ B ReaK key Press thls key to tu rn the power on Pressung this

key after an AUTO OFF turns the computer back on. Also press this
key to temporarlly mterrupt a program WhICh is belng executed

, Power off key Press thls power key 1o turn the power off
i

SHIFT _ SHIFT key Press this key before pressmg any key whlch has a character
NN
| .above ‘it and the character above is disptayed. (Mote: Not used to
‘ caprtallze Ietters as all alphabet keys on the computer are in- the upper

cese)

' Down arrow key Press thls key to dlsplay the next program Ime

[(A] " Uparrow key. Press thls key to display the pre\nous program Tine.

L o)

o

|

" Backspace key. This key allows you to move the cursor to the left with-

out erasing previously typed characters.

Pressing (swrt] before pressing

teretnd this key iwdl DELete whatever character the-Cursoris- “on top of'’;

Forward key Thrs key ailows you to move tlﬁe cursor to the rlght wrth-

[ AT

out’ erasmg pre\nously typed characters

Pressmg (stiET] before pressmg

this key makes a space directly before the character the cursor is “on
top of”. You can then INSert a new character into this space.
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introduction to the computer

Mode selection key. When you use the computer, check the display
for the operational mode it is in (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.

EO®EEOOOOO®

MEXT LIST

ojojolelololelolele

PRINT  USING GOSUB RETURN ND CSAVE  CLOAD

elojolojolololclc

[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 calculation: 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,

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,

(] —
e — % -~
() — ..
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Introduction. to' the:computer

(& ]~ [ 9 ][« ] Number keys. The layout of these keys is similar to that found
on the standard calculatcr

s

=
Number key.:: Pressmg m and then thrs key produces a left paren-
thesis.
)
(2] Number key. Pressmg (SHFT] and then this key produces a right paren-
: thesis:
CA .
‘ Clear key. Pressing ClLear erases the characters you have just typed in
K and “releases” errors. Pressing [snFT] before pressing this key activates
the CA (reset) function. CA clears the display and resets the computer.
e . . . T .
> Division key..  Press this: key to include the division operator in calcula-
: tions.: ‘Pressing [SHIET}. and then this: key will dispiay the “power”
_ .syrnbof indicating that a number;is:to be raised to a specific power.
<.
) Multlpllcatlon key Press thls key to lncIude the multlpllcatlcn operator

"'_,|n calcu{attons Pressmg W and then th|s key dlsplays the “less
“than”’ character.

Subtraction key. Press this key to include the subtraction operator in
calculations. Pressing m and then this key displays the “greater
, than character

[t]v

m
el
-]

Additlon key. Press thls key. to mclude the addition operator in calcula-
tions. Pressing [sHFT] and then this key dlsplays the exponentiation
character used in sC|ent|f|c notatlon

1 . .
T J .
_ : 241

vid \X__” @ These three characters are found above th‘e -zerc decimal point and 3
' keys They are dlsplayed bY. pressmg W and then the character
under the symbol desired.

+E

10
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Introduction to the computer

Description of Dispiay

BUSY P DEF SHIFT E

RUN PRO 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 ‘scroll’ — that is as
characters drop off the left, new characters appear on the right.

The display consists of:

-
RUN
|
PRO

BUSY

DEF

[
DEG RAD
GRAD

SHIFT

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

The cursor. This symbol {the underline) tells 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 DELete functions.

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

PROgram indicator. This indicator tells you the operational mode of
the computer is in the programming mode.

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 while the BUSY indicator is on.
BUSY disappears from the display when execution is completed.

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

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

Angular measurement indicator. This indicator displays the current
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 key indicator. This indicator lights up when the key has
been depressed. Remember, the key must be released before
depressing any other key.

11
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Introduction to the computer

E Error indicator. Whenever an error is encountered thls lndtcator as
displayed. When an error occurs, reset with the [€L) m key '

: RESET Button

The RESET button is used to reset the computer when CLear or" CA is not
sufficient to correct the problem

To reset the COMPUTER Press - and press down the RESET button for about
1second Ch TR S e derg o)

',.]1,,' .'_‘l"'

Note When the RESET button is released ”BUSY" W|Il appear on 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

pointed object such as a ball-point

pen, Do not use easily broken

paints such as mechariical pencils or
| the tips of needles.

RESET button

If you get no response from: any key even when the above operatlon is performed,
press the RESET buttor and do the following:

1 Setthe domputer to the PROgram mode with the - key
2 Enter NEWO and press (enter) . - ¢ i

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

12
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Introduction to the computer’

Contrast Control
Turn the control in the direction of the
arrow to darken the display, and turn it
in the opposite direction te lighten the
display.
Adjust the contral so that the display is
gasy to see.

13
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Introduction;to the computer

. Cell Replacement

When used without peripherais, this computer draws power from the cells |n5|de it.
When connected to the CE-125 or CE- 126P the\computer can’: also be supplred
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 N

When to Replace the Cells “ : Do

...... :

It the dlsplay beoomes dlm and dlfflcult to read ever when the contrast is at the
maximum settlng, the Gelis haue become low and should be replaced

Note: The data and programs stored in the computer will be__._Iost wh_eh..thé::'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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introduction to tha computer

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 clean 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.

16

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Introduction to the computer

7. Pressithe [ON] key and the reset button to:initialize the computer. _

8. ':S‘e't !t'heslshoimbdé (pfdﬁfém mode) by pressing the key, then enter
NEW® and press the key.

Check to make sure the prompt symbol (>) is displayed.

"~ DEG RAD GRAD

b

RUN PRO
If it is not displayed, remave fhe'_cejl'ls_:.and reinsert them according to the
procedure above. o o : -
NOTE: B
e Keeping a dead cell in the computer may résylt in damage to the computer from

solvent leakage of the cell. Remove a dead cell 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 life (estimated at 120 hours).

CAUTION: Keep cell out of reach of child'l;en. |

16
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Using the Computer as a Calculation

CHAPTER 3

USING THE COMPUTER AS ACALCULATOR

Now that you are familiar with the layout and components of the SHARP
computer, we will begin investigating the exciting capabilities 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 [ 5] key. All settings
will be exactly as they were when the AUTO OFF occured.

17
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Uising :th'e Computer as:a Caléulation

Some Helpful Hints

Untll you are used to your new computer you are bound to make mlstakes whlle
enterlng ‘data.- Later ‘we will" discuss spme snmple wavs 1o correct these mlstakes
For now |f you get an Error Message press CLear and retype the entry‘_ If the
computer “hangs up_ — you cannot get |t to. respond at all — press the RESET
button (See Chapter 2) S
The PROMPT (>>) tells you that the computer is awaltlng input. As you enter data
the prompt disappears and-ihe CURSOR (_) oves to° the rlghthndlcatmg the 'next
available. Iocatlonm:the dlsplay T T P R

'Th'e'ridht = and left | ' arrows ‘move the 'c:u"r"so"r“{':{rithin a 'I"i'_,n'ei. o
informs the computer that you are finished entering data and signals the
computér 10 perform the indicated operations. YOU MUST PRESS [ENten] AT

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

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

)

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 'callculations into the computer.
These characters. haue special meanlng in the BASIC programmlng Ianguage

1 - L

In this manual we use 0 to mdncate zero so that you can dlstmgmsh between the
number (@) and the letter {O)..

To help get you started entering data’correctlv, we will show each keystroke
necessary to type in the example calculations. When is used, we will
indicate the desired character in the following keystroke. For exampl'e p'ressing
(swFr] and (1] will produce the { character. These keystrokes are written:
.. ) ey R . - .

Be sure to enter ClLear after each calculation (unless yo'u are performing serial cal-
culations). Cleear erases the display and resets the error condlton It does not erase
anything stored in the computer’s memory. ‘ '

18
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Using the Computer as a Calculation

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

{Example)

» ZXC_

{ ) N @

(1] [2]) (] (3] - ZXC12.3_
> >

INPUT PUN

=] m[f_hm > A=4+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 before operating the key.

{Example)
l-CIears the display.

FRINT

> PRINT _

u "
[sHiFT)[W ) [SHIFT |lI]|I] - PRINT “{/ _

The key is used to enter the characters or symbols labeled 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. Now try these simple arithmetic examples. Remember to
Clear between calculations.

19
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Using the Computer as a Calculation’

Input Display o L
ErEeeE e [ ., . 100, |,
. I s 59
6] (8 () (1 - 600.

(3 (2] (3 [7J (5] [EnTER) L 60.

(1) (8] (e [=) (2] [ENTER) 100.

(D ] GEen) () [Enten) 6.283185307
Gmwr @) (8] (4] 8.

F{ecallmg Entries |8

Even after the computer has displayed the resuits of your calcu[atlon you 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 r:ght and left arrows are very helpful m edltmg (or modlfylng) entries
wnthoUt hawng to retype the entlre expressmn '

P

You will become fam|I|ar with the use of the right and left arrows in the foltowing
examples. Now, take the role of the manager and perform the calculations as we
discuss them,

As the head of personnel in a large marketing division, you are respon5|ble for
planmng ‘the annual sales meetlng “You expect 3@0 people to attend the three day
conferénce. For part of this’ time, the sales force’ ‘with meet in smaII groups You
believe that groups of six would be a good size. How many groups would this be?

Input Display

3] (&) (] [7) (&) [(entER 50.
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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 . Dispiay
300/6_

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 8. 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] 309 /56_
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 your last entry, especially when your results do not
seem to make sense, For instance, suppose you had performed this calculation:

Input Display

[3]) (@] (7] [5) [ENTER] 6.
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Even.a itired, overworked manader - like you realizes that 6 does:not seem to. be'a
reasonable:result wheriiyou:are dealing with-hundréds.of people!l..Recdll your entry
using the(>].

Input o o Display
30/5

L . T B A R R AR TN LT I R I VI e S E R PR BRI
Because: you: recalled: using the:=Jthe flashing  cursoris now pasitioned over: the
first ‘character in- the: display. 'To correct this' entry “you' wish-to insert another
zero. Using the[>], move the cursor until it is positioned ovér theiZero.! When
making an {NSert, you position the flashing cursor over the character before
which you wish to make the insertion. .

Input L Display
DI | 30/5

Use the I‘NS‘eFt key'tb make space for the needed character.,

Slnput - N o Display
fins] \ 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
300/5
On the other hand, suppose that you had entered this calculation:
Input Display . ..
E[waly-alalvalen 600.
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The results seem much too large. If you only have 308 people attending the
meeting, how could you have 6@0 ’small groups”? Recall your entry using the .

Input Display
[>] 3000/5

The flashing cursor is now positioned over the first character in the display. To

correct this entry eliminate one of the zeros. Using the move the cursor to
the first zero (or any zero). When deleting a character, you position the cursor “on

top of " the character to be deleted.

Input Display

3000/5

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. [t 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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Hecallmg your Iast entrv ‘is essentlal when you get the dreaded ERHOR message.
Let us imagine that, unintentionally,you typed this entry into the computer:;

[nput Display

Ia_lfiﬁ]L_ﬁ,_H/”._/ijSHENTEH E_RROR 1

NaturaHy ybu are surpnsed when th|s message appearsl ERROH ‘I |s S|mply the
computer s way of saylng, | 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[<jor key, the'ﬂashing cursor indicates the point at which
the computer got confused. And no wonder, you have too many operators! To
correct this error use the DE Lete key.

Input - Display
- (gwieT) (OEL) (ENTER) | 60.

If upon recalhng your entry after an ERROH 1, you find that you have omltted
a character, use the INSert sequence to correct it.

When using the computer as a ealculator, the majority of the errors you encounter
will be ER ROR 1 (an error in syntax}. For a complete listing of error messages,
see APPENDIX A.

- ”Serial' Calculat’iohs .

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] (2] (@) (] 1) (5] [&] [enter) 45000.
24
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Of this amount you plan to use 156% 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

%] [« (10 (8] 450900. x, 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 & key cannot be used in the calculation. The |£°‘| key should be
used as a character only.
Example: 45000 (k] 15 [SHIFT) (%) [ENTER] - ERROR 1

Input Display

67590,

Continue allocating your budget. The hotel will cater your dinner for $4G00:

Input Display
=) (4 (2) (g] (7] 6750. —4000 _
2750,

Decorations will be $1225:

Input Display

(=] (40 21 (2] 5] (enTER] 1625,

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

Input Display

(=1 (2] (2] [8) (&) [ENTER] —675,

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

25
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- Negatlve Numbers

'Smce you want the awards dlnner to b_e_ r.e.a_lly spemal you dec;de to stay WIth the
planned agenda and spend the addltlonal money., However you wonder what
percentage of the total budget WI|| bé used up by this item. First, change the sign

of the remaining sum

A
o

Input | AR Display
B =oe - . —-675 *1_1 i
' T Y R R | R A T i'_i. 6715;1”

Now you add this result to vou'r'c'):r‘iginal' presentation Budget: -

Input o T ' Display- T

(8] (71 (31 8] 7425,

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

Input Display

(7] [4a] L51¢4LJIEI_IHIIHEHI 3.165

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

Compou nd Calculatlons and Parenth_'__'f_":::_

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

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

675+6750 /45000 might be'interpreted as

675+ 6750 .. 6758
—_— or 675 +
45000 45060
26
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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

(swrr) (1) (80 (7] (B3] [+ ()
7] (5] (B (sarr) (i) [ (&) @.165
(5)(B) (8 [&] [ENTER]

(61 (7] (B] [+ Grrr) [ (6]
malairalvalrsieals-aina 675. 15
(%) [saer) (1) [ENTER)

Using Variables in Calculations |

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

A =5
B = =2

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 left from the total:

27
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coolnputs ;- T D;splay

 ®EIEE |L_1L_}-
El_iuul__l

- N 37575. 

T

‘RE 45ﬂﬂ0 7425_

LT .
As you press [ENTER] the computer performs the calculation and displays the new
value of R. You can display the cirrent value of any variable by entering the
alphabetic character it is stored under:

faput . Display

(’) [enten) - 37575,

You can then perform calculations using yvour 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
R1x) e ey - - - R* 69_
22545,

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

Input Display

(R (k] [« ]2 (5] (ENTER] 9393. 765

Variables will retain thelr asmgned vaIues even if the machme is turned QFF or
undergoes an AUTO OFF Varlabies are [ost cmly when '

* You assign a new value 1o the same varlable
You type in NEW [ENTER] or NEW @ [Enter]
% You type in CLEAR [ENTER] (not the CLear key).

* The batteries are changed.
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There are certain limitations on the assignment of variables, 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 80 characters including [ENTER].)

You wonder how much money would have been available for rooms if you had
kept to your original allocation of 156% for the awards dinner:

Input Display

M= e a) 5]

(g[8 @) ) o) (R’R] ) .85%x45000,R x, 60—
CJE1(a]

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

Input Display

22959.

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

Input Display

(R [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 you can begin to create your own, unigue, problem-
solving programs.

22
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In th s chapter we WI” examine some concepts and terms of the BASIC Ianguage |
Because the computer uses many features of BASIC when used as a calcu[ator

seme of. these concepts arg also useful for advanced calculator functions g .--,j

GETLU R s hr eyt il "

ln Chapter 3iyou entered 5|mple nUmbers for use in calculatlons wuthout worrylng‘
about the differemt ways that numbers can be represented, or the range of numbers
that the SHARP computer ¢an process. Some of you, however, may need or desire
to know more about how the computer uses numbers

The SHARP computer recognizes three different ways to represent numbers:

X Decimals.
% Exponentlal or scnentlﬂc notation,
x 'Hexadecimal humbets.

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

Smentlﬁo Notatlon

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

The first part consists of a regular decimal number between 1 and 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 1's, the second shows the number of 1@'s, the third
the numbér of 10@'s, and the fourth the number of 100@'. These are simply
increasing powers of 1@:

10°=1, 10" =19, 10%= 100, 10° = 1900, etc.
Scientific''notation breaks down. a decimal number into two parts: - the first part
shows what the numbers are, the second part shows how. far a number is to the left,

or right, of the decimal po:nt For éxample: CoT

P 'li.:'
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1234 becomes 1.234 times 18° (3 places to the right}
654321 becomes 6.54321 times 18° (5 places to the right)
B0P125 becomes 1.25 times 10~ (4 places to the left)

Scientific notation is useful for many shortcuts. You can see that it would take
a lot of writing to show 1.0 times 1037 — a 1 and 87 zeros! But, in scientific
notation this number looks like this:

1.0 x 10%7 or 1.0 [F 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'’:

1234567890000 is displayed as 1.23456789 £ 12
B00000000001 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.

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

9.099990999 £ 99 = 99999999990000BRRGRRAGRBOBVOAAVRD
P000000R0RC0000EIBOREADRIR0DAGRORN
BOGOOAGRRGOCARRABORRERORRRRAGRD

and the smallest number is;

9.999999999 [E —99 = . 0000G00G000000BERADANGCRRADO0A0
nllolo sl s el el il el ne Lo
PRE0GBARBAA000AN0RORARARABAGOAS
999999999

Under certain circumstances, when numbers will be used frequently, the computer
uses a special compact form, In these cases there are special [imits imposed on the
size of numbers, usually either @ to 65535 or -32768 to +32767. Those with some
computer background will recognize both 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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Hexademmal Numbers .

The decimal system is only one of many different systems 16 represent numbers
Another which has beéome: quite important-whén' using’ compliters is tHe hexa-
decimal system The hexadecimal system is based on 16 instead of 10, To write
hexadecrmal numbers you use the familiar @~9 and 6 more digits*: A, B, C, D;
E. and F. “These correspond to 1@ 11, 12, 13,14, and 18, When you ‘waht the
computer o treat a number as hexademma! put an ampersand ‘& character in'‘front
of the numeral:

&A =10
&19 = 16
8100 ' = 256
&FFFF = 65535

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 disctissed in the
last paragraph Hexadecimal notation is never reqmred in using the computer, but
there are spemal apphoatrons where itis conuement

‘String Constants .

In addition to numbers, there many ways that the SHARP computer uses letters
and spemal symbols. These letters, numbers, and spemal symbols are called charac-
ters. These characters are avallable on the computer

12345678940
ABCDEFGHIJKLMNOPORSTUVWXYZ
II'

#S$%&U)X+, —. /:; <=>7 0V 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: enc[ose the oharacters of the string in quotation marks
(N) : S e .' ;
The following are examp!es of- strlng constants:
o

“HELLO” '

-“GOQDBYE". .

'SHARP”

The fo!lowmg are not vahd strlng constants

”COMPUTEH . No endmg quote TR

YISNTT™ Quote can’t be used within a strmg LR LA RS
32
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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
C

b
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 collection 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 gquotation marks.

A string variable may be from @to 7 characters long. |f 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

its name and lts 5|ze
LT

: DIMX (5)' A E ST ' : | 1 ‘
DIMY (32) L

Note that DIM X(5) actually creates an array with six entries:

X{@ X{1) X{2) X@ X@ X5 o

Similarly, DIM Y (2, 2),creates an extra @ row and a extra.@.column:, ..

ovY@e Y Yo
YL@ Y1) Y{L2)
Y0 Y21 Y22

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. Lo
Note: The A-array:does not have :the extra @ eélement and does’'not need to: be
DIMensioned (see section below on'Preallocated Variables).

Strmg Array Var:ables

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

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

C$(5) | The flfth strmg element in the array C$

With string arrays the length of each string will be 16 characters unless you spe-
cifically choose a different Iength in the DIIVI statement : C

Dl-M?.(.EE .(1.2). % 8 . Dl-Meﬂ.S'O.US- a Stf'ng a__rray W'.‘Eh. 13 el.ements,- each a string
: . 8 characters |long. : :
cr_i_apte'r '8 details the se of the DIM statement.

Preallocated Varlables

Some of the variables which you will use most- frequently have already been
allocated space in.the computer’'s memory. . Twenty-six locations are reséerved for
numeric variables A — Z, string variables A$ —~Z$, -humeric array A{26), OR
string array A$({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) AS{1)

2 B B$ Al2) AS$(2)

3 C C$ A(3) A%(3)

4 D D$ Af4) A3(4)
23 w W3 A(23) A$(23)
24 X X$ A(24) Ag(24)
25 Y Y$ A{25) AS${25}
26 Z Z$ Al(26) AS$(26)

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$, you
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

Brror message.

The A{ } and A$( ) arrays are different from all other arrays — they don‘t have
a zero element. It is possible to use DIM to make A{ ) or A$ { } larger than 28,
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 ditferent part of the memory. The only
way that you will notice this, however, is that these 26 special locations 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 guant-
ities, or a means to format a set of strings.
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‘Numeric Operators

The computer has five numer!c operators These are the anthmetlc operators which
you used ‘when exploring the use of the computer as a calculator in Chapter 3:

+ -'Addltlon

—  Subtraction
X  Muitiplication
-/ ‘Division

A Power

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

(AXB)~2
A{2,3)+A3,4}+5.0-C
(A/B)*(C+D)

In certain circumstances the multiplication operator ¢an’'be implied:
2A  isthesameas 2 kA
7C ¢ isthesameas 7XC
ABC is the same as AXB X_C
As. you can see from the last.example, 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.

S il ":,,':

String Expressions

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 string operations because the work space used
by the computer for string calculations is limited to only 79 characters. -

1
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NOTE: String quantities and numeric quantities cannot be combined in the same
expression unless one uses one of the functions which convert a string
value into a numeric value or vice versa:

“15" + 1¢ is illegal
Ii15|’l’ + "10” is JJ151@"' not J!25!!

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 Teo
< 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 9, 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 ASClI] values). 1f 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 0
or less will be considered False. Good programming practice, however, dictates
the use of an explict relational expression instead of relying on this coincidence.

37

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Conceptsand:Termis-of BASIC

Loglcal Express:ons g )
T e _=|| AT ST Pl e P Sovan

Loglcal express:ons are relational expressmns whlch use the opera,tors AND OR,
and NOT. AND and OR are used to connect two relatlonal expressions; the value
of the combined expression js shown in the followmg tables '

. 1.- = iy S
A AND B Value of A
Value~ .. True . | Ttue v+ iFalsen | . o ¥ XY
of
B False False False |
A OR B Value of A
True False
Value  True True True
f
% False True False

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

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

DECIMAL BINARY NOTATION
NOTATION OF 16-BIT

w767 O1111171111141
'3 . ooooooogpoggoors
2 . Q0000000000BGO1E . T - v

"t ooooocooooedoost
0 0000000000000000

-1 TP 111111111111

-2 TM111111111111110

e AIEARIRRRRRRETY
~32768 . 10000000000000000.
The negdtive (NOT) of a binary number GO0BO0BO000OGART is taken as follows:

NOT POOBORONRPOPBRB 1
(Negative) — 1111111111111119

38

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Concepts and Terms of BASIC

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:

0p0e0000000000M (1)
#) 1111111111110 (NOT 1)

1111111111111 {-1)

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

i.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> 2@}
{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 uses only a single bit. If you apply a logical
operator to a value other than @ or 1, it works on each bit independently. For
example if Ais 17, and B is 22, (A OR B) is 23:

17 in binary notation is 10001
22 in binary notation is 10110

17 OR 22 is 18111 (1if 1 in either number, otherwise @)}
19111 is 23 in decimal.
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of operatlon can be very useful Begmmng programmers should stlck_tc\:;p]ear

r

simple True or False ;.r;.%l.-@t,.ionﬁi ?X'PF%S.S!QH_S-_

T - -1 . . N " LT - L
T T TS S A T

When eualuatmg comp!ex expressions the comﬁilier follows a predefined set of

priorities which determine the sequence in which operators are evaluated. This
can be quite significant:

1. .
AN

5+2%3  could be

5+2
7%3

7 e or ' T 2%3 =g
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)

| Calcu faftor Modé‘

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 mocle an expression is
computed and dlsp]ayed 1mmed|ately For example:

Input _ Display |

(5> 3) AND (2 < 6}

The 1 means that the expression is True.

Functlons -

Fuhctidns are ‘speécial components of the BASIC Ianguage which take one value and
- transform it into another value. Functions act like varisbles Whose value is deter-

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

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

LOG (106) is 2
LOG (1000) is 3

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

LOG 12¢ is the same as LOG (100)

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

See Chapter 8 for a complete list of functions available on the computer.

41
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1n.the, pravious, chapter we gxamined some of the concepts and terms of the BASIC
programming language. In this chapter you will use, I,t_he_sq.elgmqp,_’gs to create pro-
grams on the computer. Let us reiterate however, this is not a manual on how to
program iniBASIC.  What this chapter Will dg is familiarize you with ‘the use of
BASIC on your computer.

' Jf LRI U T N

 Programs

A program ‘consists of a set ‘of insfruction to the computer. ' ‘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 Statements-
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:

19: INPUT A
20: PRINT A x A
30: END

Each line of a program must have a unigue 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 lowest line
number and moves sequentially through the lines of a program in ascending order,

When programming it is wise to allow increments in your line numbering (10, 20,
30,... 10, 30, 50, etc). This enables you to insert additional lines if necessary,
CAUTION: Do not use the same line numbers in different programs. 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 not acted
upon immediately.
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10: INPUT A
20: PRINT A X A
30: 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 verbs
and their use on the computer).

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 mode is aiso used to execute the programs you create.

The PROgram mode is used to enter and edit your programs.
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After aII your practice in using the computer as a calculator you are probably quite
at home with the keyboard. From now on, when we show an entry, we will not
show every keystroke. Remember 10: use: [\SHIET] 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:

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
awaiting input.

“Example 1 — Ehte_'r'_i'ﬁg--arid' _-_Unhin _rio_gra_rn.'

Make sure.the computer is in the PRQ, made and enter the, following program:

nput S Drsplay o

16 PRINT “HELLO" 10: PRINT “HELLO"

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

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

input _ Display

RUN HELLO

[

Since this is the only line of the program, the computer will stop executing at this
paint. 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)Jto
recall your program. If your program was completely executed, the [~] 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 your 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 or 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
A\ 10: PRINT “HELLO"”
<<<<< 16 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 |5 the error type |dentn‘|ed (our

old friend the syntax error) but the Ime number |n whrch the error occurs |s also
T R R T L -

mdlcated e ' '

R T N T TR LI ::j‘i"";" S L I R AT A T :_1=-_iE['j-._‘_' it e
Change back to: the PROgram mode.: You must be in the PROgram mode ‘to make
changes in a program. Using X, recallthe last line: -of your program, ‘- .

Li-ie Y LR P

N ,ﬁ_._}1mPRlNT"GOOD":”

. : Ll S Lo I E b |1‘:'.-' § P NS . i
The flashing cursor is, positioned over the, problem area.: In Chapter 4 you Iearned
that when entering string constants in: BASIC: -all characters must be .contdined
within quotation marks. Lse the DE Lete key to eliminate the g

Input | Display
DEL o 10 PRINT “GOOD " _

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

Input R - Display
< 10 PRINT “GOOD"

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

Input Display
INS |10 PRINT “GOODZ"

Type in the |, The display looks like this:

Input 3 o Display
! B 10 PRINT “GOOD! "
46

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Programming the Computer

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 allows 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=250

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 computed 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:

18 INPUT “WORD?"; AS$

20 B= LEN {AS)

3¢ PRINT “WORD_IS_/"; B; “TLTRS"

4Q0 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 maximum 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 statement to
signal the completion of a program. END tells the computer that the program
is completed. |t is always good programming practice to use an END statement.

a1
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As your programs’ getimore: complex you:may wish to review them before you
begin execution. To look at your program, use the LIST command. LIST, which

: IR

can only ‘be used ih’t’h_e;l'?_ll’ﬁ’Oigfr_e\ifh, mode, displays programs beginning with the
lowest line number, S e

Try listing this program:

i i

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:

UN WOoRDZ_ ]
HELP WORD IS 4. LTRS
>

This is the end of your prcl')gram. 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
49, | |

You may type 49 to Delete thg entire line or use the > to position the cursor
over the E in End, Change line 40 so that it reads:

49: GOTO 1¢ .
Now RUN the modified program.

The GOTO statement . causes the program to loop (keep repeating the same opera-
tign}l‘. ~Singe you put.no.limit on the loop. it will keep going forever (an “infinite”
loop). Tostop this program hit the BREAK ( (] Jkey. .

arived o

48
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When: vou: haye stopped. a 'Program, -ijsj ng.the  fenK]:, key,iyou:can: restart.iv using
the. CONT -Commiand. CONT: stands for:CONTinyey: With the C.ON-"IT:command:thé
Program wili restart on the line which was being execyteq when th‘é'.=kéyi
95 Pressed. ..

FELitat SR P s

T I — TR ———— e - SRR el T T
The following Program computes N Factorial (N1}, The program __begin_s with 1

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

18 INPUT “Lap)77 Lo T
120 FOR N=1To i

130 F=Fxn .

140 PRINT N,F
150 NEXT N
160 END

Also in line 10g, notice that there are tWo statements on theé same fine separated

by a colon {:}. You mmay put as' many stateméents @5 y oy wish' on one'line, separat-

Also in this program we have used the FOR verp in line 120 and the NEXT verp
in line 150 to Create a loop. [n Example 3 YOu created an Yinfinite” loop which
kept repeating the statements inside the loop unti| YOu pressed the (BRK] key.
With this FOR/NEXT loop the Computer adds 1 1o | each time execution reaches

areé executed again. |f N is greater than |, Execution continyes with line 16¢ and
the Program stops.

49
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You may use any numeric variable in 8 FOR/NEXT loop. You also do not have
to start counting at 1 and you can add any amount at each step. See Chapter
g8 for details.

We have |abelled this program with line numbers starting with 100. Labelling
programs with different line numbers allows you 10 have several programs in
memory 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 letter name and start them with the DEF key (see Chapter

6}.

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 a 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 [grx), Clear of CA keys, the programswil\ remain.

Programs are lost from memory when you perform the Tollowing 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 10 programming on the computer should serve 10 illustrate
the exciting programming possibilities of your new computer.

50

Downl
oaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Programming the Co_mp_ute_r
The following tables sho

W the hnumber ofb
number used by each pr

ytes used to def
Ogram statement, S

ine each varjable ang the

" Variable

S SR I S PR '_.;;:!.;'_-;__.:_: N TS BT Tyan
Numeric array, variable | AT

.- Specified num ber of bytes* |

: 'j'lf-'_]_, AT

J'fDJM ; $,(2¢ 3)*10 is sPecified, 12;3’3(5?!?_”95;;?3(3_*]_Qa_p.a_ble__,of
storirig 10 'Ehdfaﬁferé,':eire"Fés'éi'véd.’" This ‘Féq'i,";’,;é»s-a..-b_yte's, ('\?Ei:l:_i;éil_l,llg' ,ﬁéﬁiej o
= 126 bytes. Lo Y

MEM  (givre)

To determine the number of
statement use the following fo

(MEM —6) /8

Numeric variables which can ba reserved by the Dim
rFmula:
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CHAPTER 6
SHORTCUTS

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

One such feature is in the availability of abbreviations for verbs and commands
{See Chapter 8)

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 one time. lRemember that each must lave unique line numbers). Normally,
to start a program with a RUN of GOTO command, you need to remember the
beginning liné number of each program {see Chaptef g). But, there is an easier way!
You can |abe! each program with a letter and execute the program using only two
keystrokes. This is how 10 label a program and execute it using DEF:

Note:Put a labe! on the first line of each program that you want 10 reference.
The label consists of a single character in quotes, followed by a colon:

10: A" PRINT “FIRST"
2¢: END

8p: "B PRINT +gECOND”
g@: END

Any one of the following characters can be used: A, S, D, F, G, H, J, K,
L, = Z X, C,V, B, N, M, and gpC. 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 10, you need
only press the key and then the letter used as 2 label, In the above
example, pressing and then ‘B’ would cause '‘SECOND’ to appear on the

display.

when DEF is used to execule 8 program, variables and mode settings areé 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 peripheral equipment can be used with the computer.

CE-125
CE-123P
CE-126P
CE-152
CE-124

Printer/microcassette recorder
Printer/cassette interface
Printer/cassette interface
Cassette recorder
Cassette interface (CE-152 can be used)

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

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

Example:

RUN

Downloaded
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PRO mode

10 B$=CHRS 39
50 PRINT B$
90 LPRINT B$
RUN mode

« (Content of the character code in the pocket
computer is displayed.

code in the GE-
In this example,

« Content of the character
126P, a space, is printed.
the paper is fed by one line.
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o M:'C'OCASSETTERE CORDER

The CE-125 Printer/Microcassetre Recorder. allows you to add a printer-and micro.
Cassette recorder to your computer, |
The CE-125 features: R

¥ 24 character wide thermal printer wrthapproxumately !.ﬁs,l_ine per minute

Prif?‘ﬁ:ﬁp?‘??: Sy R
Convenient paper feed and tear bar, .. .
Simultaneous pr_inting of calculationg as desired.

Filenames angd Passwords on tape for control and\securitv.
Jack for external playback unit. T

Built-in rechargable Ni-Cad batteries for Pportability,

* Recharger (EA-23E) supplied. s

Automatic Stop Function of Microcassette when the end of tape is reached,
: {PLAY and BECOHD modes onjy)

Using the Printer
If you ‘are’'using the t_:'r;'l}h]_i:-ii:_terlas a calculator, you May use the CE-125 tq simulta-
neously print y'éur_'_cal'culatiprjs'.f Thls is easily accomplished by pressing the
key and then the key (P & NP) while in the RUN mode, The printer indj-
cator “P" will light up on the d;

€Xtra characters. With the LPRINT verb, the extra characters wijj be printed on
a second and Possibly a third jine as is required.

54
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Programs which have been written with PRINT can be converted to work with the
printer by including a PRINT=LPRINT statement in the program (see Chapter 8 for
details). Al PRINT statements following this statement will act as if they were
LPRINT statements. PRlNT=PRINT will reset this condition to its normal state.
This structure may also be included in @ program in an |F 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). ¥ used without line numbers LLIST will list all program
lines currently in memaory in their numerical order by line number. Aline number
range may also be given with LLIST to limit the lines which will be printed. When
program lines are longer than 24 characters, two or more lines may be used 0 print
one program line. The second and succeeding lines will be indented four characters
so that the line number will ctearly identify each separate program line.

Caution:

e |f an errof (ERROR code B) occurs due to a paper misfeed, tear off the paper

tape, and pull the remaining part of the paper tape completely out of the printer.
Then press the [CL) key to clear the error condition.

e When the printer/recorder is exposed 10 strong external electrical noise, it may
print numbers at random. 1f this happens, depress the [Brx] key to stOP the
printing, then press the [cL) key.

Pressing the €L} key will return the printer 10 its normal condition,
When the printer causes a paper misfeed or s exposed to strong external
electrical noise while printing, .t may not operate normally and only the
symbol #gUSY'’ will be displayed. 1 this happens, depress the [Brx] 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 switch 1o save the battery life.

e Even while printing under the LPRINT command, the entry can be executed
when an INPUT, INKEYS or PRINT command is performed.

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

Using the Microcassette Recorder

LOADING THE CASSETTE TAPE

1. Depress the STOP/EJECT {m) button to open the cassette compartment lid.

2. Load the cassette 1ape into the compartment s¢ that the title {” A or B} 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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2. Press the cassette c:(-')'ﬁ':pa.'rfmeht lid down,
Note: In the PLAY mode Press the STOP/EJECT (w}) button once to stop

The facilities which are avaijlable with yoyr Cassette inelude:
 CSAVE Saves the contens of program or raserye memory on tape,
CLOAD Retrieves 3 br;dgi'lam_‘.b’r_ resﬁerv_é:m:e'r'nor,y‘;f'r'om tape.
i ER I poo ATy [ A L o v
CLOAD? Compa_re_s the Program op tape with the contents of memory to
J‘-' ) . N e [ vy Pt o o . I‘

insiire 'ﬂj'i}_"a%'l_‘;/c“)dhfiéﬁeﬁé'_bp;bd"_cbpy.' o R
MERGE  Cambina s preghnt With 6 diady s memord;
PRINT#  Saves the conténts af'j}afsapiég on'taps, o ©
CINPUTH# Rétrieves thelt_:q_ntlé'ﬁ"t‘s'; ofiranable'sflromtape

CHAIN  Starts execution of 3 Programn which has beén stareq on tape,

the unambiguous storage of many programsg on ':-_-,_qnq_tap@;_'=_-.;5’rggrams ¢an then be
retrieved by Name and. the, tape will pe. searched to fing, the-.-apprqpriate- file, If

ams | =n,row.qte,d.,-in;me.mor;y.:.the;v CANNQt be stored on tape,
but a password can be. assigned at the time that Unprotected programs are CSAVEd,

[

ine
loaded from www.Manualslib.com manuals search eng
Downlo


http://www.manualslib.com/

Using the Options

am or data is recorded on tape it will be preceded by 2 high pitched

When a progr
This tone serves 10 advance the

tone of approximate!y 7 seconds (PC-1248 only).
tape past any leader and to identify the beginning of each program or set of data.

When searching for a filename, the tape can read only in a forward direction. This
search 15 relatively slow, sO i{ 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 leader 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 gach program. In between these high tones will be a mixed

high and low tone sound which indicates programs of data.

Note: No tone is generated by the PC-12465.

Using an External Tape Playback Unit

The CE-125 also provides a jack to connect an external tape playback unit. The
external playback unit can only be used for reading from tape, ie. CLOAD,
MERGE, and INPUT#. The main purpose of this jack is to load tapes created on

some other SHARP computer.
Use the supplied cassetté cable to connect the CE-125 and an external tape play-

. back unit.

External
tape playback unit

Connect th u
Connect the piug - ti?e thefn?a: g

to the CE-125 jack :
speaker, monitor
or earphone jack.

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

may not work.
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" Be sure that the, power.is ;Q_FE_-QQ;;_both;uh@ts,vqhgnl connecting or disconnect.
ing the CE-125 and the computer. ERiine

R AT

. The printer Sh._o,u;ld.be.dpéfgtgd.'o,n._g léyef surface o

* "The CE""T25‘ should be kept away from extreme témberéturé's;’r'nbisturé;'dust,
~ and loud noiseg; .. T U

1.

units. are connected and the power of the CE:125:s Not turned onwhep.a LPRINT
or LLIST command js used. In some cases ERROR '8 may be displayed on the
computer, o Tl e : o : o _

(1) Turn off the REMOTE switch,
(2) Puta tape into the tape compartment.

{Tape winding can be available by manual operation. )
(3) Turn on the REMOTE switch,

{4) Depress the RECORD (e) button.

{5) With the same command .which.--saues;.your Program yauy ‘must:rgive . the
- Program a “filename’. This is for reference PUrposes.  Your filename can
not be longer than 7 characters. Tg save the program with a filename type:

CSAVE [6F1) “ pRO.{ Ca e L
Your program will be saved with the name “PRO-1"7. You can ;a§§i“9h+;5ny
Name you desire, whatever is easiest for You to keep trace of. Also, note
that there is 3 7 character length fimit 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 2 brief description of what
the program does.

Press the key. At this time you_should hear a shrill buzzing sound
(PC-1248 only}, and the tape should be turning. Also the #BUSY" indicator
should light up. This tells you that the computer is mhusy’’ transferring your

program fro
from the begi

m memory 1o the tape.
nning of the section.

If this does not happen, start again

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.
can read it ba

In order to insure that this has in fact heen accomplished we
ck into memory from the tape as explained in the next section.

Note: When saving a program on the used tape, erase the portion {approx.
5 counter numbers} hefore 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 seé ifitis

really there. To do th
{(1) Turn off the R

is is relatively simple; use the CLOAD? command.
EMOTE switch to clear remote control functions.

(2) Rewind the tape 1O the place at which you started, again using the number

counter.

(3) Turnon the REMOTE switch to set remote contro! functions.
{4) Depress the PLAY { « } hutton.
(5} To collate the program with a filename type:

CLOAD ? " PRO-1 '

Press the key.

During the collation,

the mark “ %" is shown at the right most digit of the display.

The mark “x" will disappear when the collation is completed. While a file name is
being retrieved, N0 i ' mark will be displayed as the collation is not started yet.
This is the same for the MERGE, CHAIN, CLOAD, and INPUT# commands.
{1 no file name has been specified, this will ococur during reading of the first program.}

Note 1)

reirieve the file nam

retrieval.
commands.
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e even after the tape stops.
This is the same for the MERGE, CHAIN, CLOAD, and INPUT#

in such a case, Press ferk] to stop
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-The. computer. 'Compares .the CSAVEd. program., with the ope, in, its; memory,
1f.all. went well, j¢ will display, the "Prompt”’.and end s, check. - if-all did not go
well, an, error Message will-be displayed, ustally, ERROR 8. Thistells you: that the
Program on tape js somehow'different from the Program in. SHAﬁE";»memory.
Erase that portion of tape and start again. '

:_3'.: ' fﬁa'ﬁs‘féf_ fl'OmTape Lo

- AV} Tuen off th.e-H:EM;OTE--switch.J R S R ST S
- (2) Rewin.dl.._the tape 1o the plage at which- You started, agajn using the;number
counter, S i S e

(3} Stop rewinding, L
(4) Turn'the REMOTE switch back Oy,
- (8) Press the PLAY ( <) button, - N
- CLOAD ) “pRo.1 “
‘and press the (ENTER) “key.

{Remember “PRO.77 s the filename' we have given to your Program. If you

{7) The mark appears while loading the, designated CSAVE( program
from the tape to the computerfs,-rne.mgrw;.;.)_ ' T

(If no file name_has_been specified, this will occur during reading of the first

' brog’rém.)_

(8) The cassette ':r__et'ai‘hél_._la___'t;qpy"_'of, the_prdgcam_,_'_s,o_ You can CLOAD the same
" program over and over again, R B
While Ioading,jif!.qn Error message E HR.O,B 8 is_display,ed, start again from
the above step (1). - . S -

UL

N B P R R N V- iv el - B
T R e ceb W Dragds i - ‘
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USING THE

PRlNTER/CASSETTE INTERFACE

The optional CE—123PICE-126P Printer/Cassetie Interface allows you 1O add a
printer and to connect @ cassette recorder 1o your computer.
The Printer/Cassetié interface features:
% 24 character wide thermal printer.
« Convenient paper feed and tear bar.
Simulitaneous printing of calculations as desired.
Easy contro! of display or printer output in BASIC.
Built-in cassette interface with remote function.
Manual and program contro! of recorder for storing programs, data.

Dry battery operation for portability.

* % % ¥ ¥

For connecting the compurter to the Printer/Cassette Interface, refer to the instruc-
tion manual which is supplied with the Printer/Cassette Interface.

Using the Printer

\f you are using the computer for manual calculation, you may Uuse the Printer/
Cassette Interface tO simultaneously print your calculations.

This is eastly accomplished 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 one line and the results will be printed on the next. For

example:

Input Paper

_—

300 /50

61
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You may prifit sutput on the printer from Withif BASIC Programs by using the
LPRINT statement {see Chapter 8 for details), LPRINT can pe used in the same:
form as the PRINT Statement. The differerice is that if you PRINT something to’
the display which js 'Ic')nger than 16 characters, there is no way for you to see the
extra characters, - With the LPBINT_verb,_thq __e__)gtra.\ghara:c.ter_s__.,wi_lll,_ be printed on g
second and po'ss'i'b'ly"a’th}_i"rg line as is required,” "' TR De PN e
Programs which have been wiitten with PRIN

92 PRINT = | pRINT statemeni in the _;J:‘ifﬁag.ram"(see_ Chapter 8
for details). All PRINT statements following this sfétéh{éﬁr’i@ﬁiii_éét as if they were
LPRINT statements, PRINT = PRINT will reset ‘this _’;:E}ﬁdiff;‘ih"jtj'?f\:_fé“_’riék}%qél' state.

This structure may ajse be_included maprogram in an’ 'II;F's;’té'téiﬁéﬁt alfowing a
choice of output at the time the program is used, I. B I
You may also list your Programs on the. printer with the L] )ST Command (see
Chapter 8 for details). If yged without ijhe numbers LLIST wil list all program
lines currently in memory in t merica Y nber, A

range may also' be given with LLIST to limit the lines which will be printed, When

Paper tape, and: pull the remaining part of the paper 'tap'e.c':ompletely out of the
printer. Then press the key to clear the error condition, :
® When the printer. s exposed ‘to 5trohg: externy| electrical noise, it may print
numbers at random. . I 'this'ha;:ibens;-'fdebifess the' [BRK] key to stop the printing,

externai electricafl noise whilg printing, it May not operate normally and
only the symbpo| “B USY” wiil be displayed. {f thjs happens;.'depre's;'s the
key o stop Printing.  (Release the paper misfeed.) Turn the
Printer/Cassette Interface Power off and On, and then press the
key.

® When the Printer/Cassette Interface is not in use, turn off the printer switch to
save the battery ljfe,
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Using the Cassetie Interfacé '

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 cassetie recorder such as
we sell for this computer systém: model CE-152). Once on tape, you can load
these programs and data back into the computer with a simple procedure.

Connecting the Printer/Cassette Interface to a Tape Recorder
Only 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 cassette recorder.
3. Connect the black plug into the REMote jack on the cassette recorder.

Cassette Tape Recorder

We recommend that you use the optional cassette 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 description of the minimum tapé recorder specifications
necessary for interfacing with the Printer/Cassette Interface:
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—

- 1. Recorder Type '~

Item

S

2. Input Jack .

3. tnput Impedance .

oy

5. Qutput jack

6. "OuprT impedance

7. Qutput level
8. Distortion

9. Wow and Fiutter

. Other

| with the requirements

| The inout. jack shouid be . iow imp
00~1gemomyy

4. Minimum Input Leve|

. Shouid be above 1v :

- Requitements .

A LT T R v
{-\nv,tape, recp,rde_r,,.standard_,casset_t_e_ or. micro-
dies o R 1004 [ o ,.'-'!-f= B R
cAssette recorder, may be used in accordance
outlined below.

The recorder should_“have 8 mini-jack input

| Tabsled “MIC": Never s 1t CAUX fack

IR

edance input
Below 3 mV/ or —5g 4B,

Should be a minjjack labeled.: '-'EXT-:'-(EXTe-maI
speaker)™ “MONITOR”, “EAR (EARphone)"
Or equivalent, . o : '

Shocicl be f:J_IE.-‘-:'UW-.T.ﬂ OHM

above. 100 mw)
Should be within 15% within 2 range of 2 KH>
through 4 kHz,

0.3% Maximum (W, R.M.S.)

Note:
tions.

Some tape recorders may not perform Properly due to different specifica-

. Increased noise, and

Power deterioration 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
See Tape Notes.

1. Turn off the REMOTE switch on the Printer/Cassetie Interface.
2. Enter a program or data into the Computer.

3. Load tape into the tape recorder.
Determine the position on the tape where you want to record the program.
e When using a tape, pe 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.

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

_ Turn on the REMOTE switch.

m

. Sjmultaneously Press record and play buttons on the tape recorder (to put it in
record mode).

(o)

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

First set the unit to “RUN" or spRO’ mode. Next push the following keys:
@E@@@E@ file name (smier) ) .

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

o o O 00 (0 ] y

Eg., E‘EEBEEJE[EEE (eaer) (7]

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

that, the file name and its contents are recorded.

-l

8. When the recording 18 complete, the PROMPT symbol (>) will be displayed and
the tape recorder will automatically stop-. The program is NOwW saved on tape.

{The program also remains in the computer’s memory.}
When data are t0 be automatically recorded by program execution (PRINT #

statement, not manua! operation), set up steps 1 thru 6 before executing the
program.
To aid you in locating programs on tapes, use the tape counter on the recorder.

6b
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Collating the Computer and;.Tape..:Cb'n.tents I
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" of “PRQ" mode. _Ente_r-_t_;he following key
sequerce — | -

: The file' name which VOU Ligad Previously,

During the collation, the' mark "% is shown at the right most digit of the
cisplay. The mark Will, disappear when the collation is completed, While
a file name is‘lbe'in'g retrie'ved'! no ; mark will e 3

not started yet., . | . |

(If no file name hag been specified, thi will oceur during reading of the first
praogram.) . - e _ R

It the programs are veriﬁed _és.;bping idgntiéé_ll;,, a PBOMETI‘_.sy_r:anl;.(;_,}-)_wfl“_ be
displayed on the Computer. _

If the jgrqg_ra_r'_n_s'_differ,..qigégut_idn -Wl‘” be iﬁfg;'r:rqptedand-_'ah En:or code 8 waH be
displayed. |f this occurs, try again, . DL

LLoading from'a magnetic tape
See Tape Notes.

RO I R S PP AN i N L TR TS N *7"’-"'."-":',.'}-.-.-”, Faibeesynnd e "'.'. o
To load, transfer, or read out”progiains and data”from magnetic tape into the
Computer, use the following procedure,
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1. Turn off the REMOTE switch.

9. Load tape in the tape recorder. Position tape just hefore the portion 10 be
read out.

3. Connect the gray plug 1o the EAR jack on the tape recorder, and the black plug

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

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-
mum, 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: 0]
. i) (D) (G (7] file name rewier) () (ENTER] .

{To load the contents of the data memory, push as follows: ) o 0 ()

o X )

Eg. [@Eﬂ@ ) (A1 (A (e (7]

The specified fite name will be automatically searched for and its contents will

be transferred into the Computer.
The mark ‘% appears while foading the designated CSAVEd program from the

tape to the computet’s memory.
The mark *** " disappears when the load is 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 5 prior to executing the program.
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Notes: e |f gp error oceurs (error code “8" is.:"disp'l*ayét‘il-l',‘:?§té’r'.‘t over: from ithe
ey s ogimning. | If the error Jominges, adjust volume up or down slightly,
~ ® if'the erfor code s not displayed byt tape motisn c&n'tihu'éé"(_w&f[é the

Computer displays the symbol “"BUSY"), transferring is""r"'r“ﬁb:'r"c')}per.
-+ Press:-[BRg: key (to';:‘-,‘.bre'alc‘?’-') to sfcop--..thertape.i Repeat steps: ... . .-
® |f the error remains or the tape continues 1o run after seveta| attempts
e to. defrect the':pr_db'l'ém,- try-'ié'!e'an.i-ng.-an'd.-demagnetizing; the -Recorder’s
tape head. e N

‘:.J'-_,.',':.;:'",:.- Vorann g

.digita!l-:.reco.rdings)‘..- T T N

3) Keep the tape heads and tape handling parts clean — L:s'é'a 6as'sét]té cleaner fape
10 keep everythingclean. . SN E L RPN beee :

4) Volume setting — set to mid'dle_léir' fﬁaximﬁhj{e\}éi.' ' | | |
Volume' level can'”bé"\}é'r\"/'“ih"i'b‘b'rta'nt"{mﬁe'n"'r'ea'dih'g in.data from the récorder:

R
i .

6) If problems occur when using AC power. for the, E,rin_ter/Cass_ette- Intérfacefa-nd/

or the recorder, use battery power'instead {sometimes the AC power connection
also adds some “hum to the signal Wwhich upsets Proper digital recordings). .

® To connect the AC adaptorto the Printer/Chssette I':errfaic:é::fu;r:ﬁ the Printer/
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The following chapter is divided into three sections:

Commands: Instructions which are used outside 3 program 10 change the
working environment, perform utilities, oY control programs.

Verbs: Action words used in programs 10 construct BASIC statements.
Functions: gpecial operators used in BASIC programs 1o change one variable

into another.

Commands and verbs are arranged alphabetically. Each entry is on a separate page
for easy reference. The contents of each section is shown in the 1ables below sO
that you can quickly identify the category 1O which an operator befongs. Func-
tions are grouped according 10 four categories and arranged alphabetically within

| Commands

category.

Program Control Variables Control
CONT CLEAR
GOTO* DIM*

NEW

NEW 0 Angle Mode Control

RUN DEGREE*
GRAD™

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

Debugging WAIT*

LIST

LLIST

TROFF*

TRON™

*These commands are also BASIC verbs. Their effect as commands is identical to
their effect as verbs so they are not described in the command reference section.
Gee the verb reference section for more information.
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Control and Brgqq_h_lng

“ = Input and Outpu_t

. e _CHAHV AREAD
' END it - CSAVE
FOR...TO...sTEP DATA
teoesug .ol INPUT
GOTO X C o INPUT #
CIELTHEN LPRINT
NEXT | PAUSE
- "ON'... GOsug PRINT
ON.. GoTo PRINT #
RETURN USING
STOP READ
RESTORE
Assrgnment and Declaratron WAIT
' CLEAR -
Dim Other
LET BEEP (Only pe. -1248)
DEGREE
. GRAD
RADIAN
RANDOM
REM
TROFF
TRON

i engine
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Pseudovariables Numeric Functions
INKEYS ABS
MEM ACS
Pi ASN

ATN

String Functions COS
ASC DEG
CHR$ DMS
LEFTS EXP
LEN INT
MID$ LOG
RIGHTS LN
STR% RND
VAL SGN

SIN

SQOR

TAN
71
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Commands_ ;" :
CLOAD

1 CLOAD '
2 CLOAD “filéname"”

Abbreviations: | CLO., CLOA.
See also: CLOAD?, CSAVE, MERGE, PASS

The second form of e CLOAD
the program whose hame is given

Command clears the mem

Ory, searches the tape for
by 'filename”’

. and loads the program.

Loads the first Program from the tape,

CLOAD "“PRO3" Searches the tape for the Program named

'‘PRO3’ and loads it.
Notes:

1. 1f the designated fije name i puter will continue to search
the file name even after the tape reaches the end.

In this case, stop the retrievaj
function by pressing the key. This applies to MERGE, CHAIN, CLOAD?
and INPUT # commands to be described |ater.

2. If an error occurs during CLOAD
execution, the program stored in th

72
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1 CLOAD?
2 CLOAD? “filename’’

Abbreviations: CLO.?, CLOA.?
See also: CLOAD, CSAVE, M

Commands
CLOAD?

ERGE, PASS

The CLOAD? command is used to compare a program saved on cassette 1ape with

one stored in memofy.

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 Qiven by sfilename’”

memory.

| Examples

CLOAD?
memory.

CLOAD? #pRO3" Gearches th

and then compares it 1o the program stored in

Compares the first program from the tape with the one in

e tape for the program named ‘PRO3" and com-

pares it 10 the one stored in memory.

Download
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Commands
CONT. i

T CONT

Abbreviations: C..CO., CON, _ TR S
See also: RUN, sTOP verb

Purpose -

74
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Commands
CSAVE

1 CSAVE
72 CSAVE rfilename’”’

3 CSAVE, “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 cassette 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,

If the computer is in PROgram or RUN mode, program memory is loaded to the
tape.

CSAVE ”PROB”,“SECRET" Saves the programs now in memory on to the
tape under the name ‘PROZ3’, protected with the
password ‘SECRET".
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Commands
GOTO:

1 GOTO expression

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

1) The value of the anter
2) The display format est

3) Variablés and arrays are preserVed

4) PRINT = LPRINT STATS iSRGt resEr,

B} The Pointer for, READ I$.not,reset..

valforWAlTrsnotreset | o

ablished by USING statements is not cleared

j- eyt

S

Executlon of a program wath GOTO ls |dentical to executron wrth the m"kév.
Examples T N ST
GOTO 10¢ Beging execution of the Program at line 10@ T
rellt ! ot
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Commands
LIST

2 LIST expression

Abbreviations: L., L., LIS,
\ See also: LLIST

The LIST command is used to display @ program.

The LIST command may only be used in the PROgram mode. The first form of
the LIST command displays the statement with the lowest line 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 100 Displays line number 100.

17
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Commands:
LLIST

1 LLIST
2 L i
LIST expression T, expression 2

Abbreviations: LL., LLrI. LLIS
See also: LIST

Purpose

‘Examples

LLIST 1 . i
09, 200 Lists the Statements between line numbers 100 and 200
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Commands
MERGE

-

1 MERGE
2 MERGE sfilename’’

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

The MERGE command is used 10 load a program saved on cassette tape and merge
it with programs existing in memory.

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 tape for the program whose
name is given by 1filename’’, and merges it with the programs already in memory.

Programs with overlapping line numbers are treated as one program after merging.

If the program in memory is 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 becomes protected by
the password of the program o1 the cassette when merged.

Examples

MERGE Merges the first program from the tape.
MERGE "PRO3" gearches the tape for the program named ‘PRO3' and merges
it.

Note: For example, let’s assume the computer memaory contains the following
program:
10: PRINT “DEPRECIATION”
20: INPUT SMETHOD: A
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Commands.
MERGE:

the filename DEpP1~ You will, of Course, want to see if this progrgrn has s_é_ctions_
useful in the program you are currently constructing. “The First stepis'to find the
tape with “DEP1” on i1, Cue the tape to the place at, which."! DEP1! Starts, .
Now type: MERGE “DEP:;TI._';'.___,.anq_._-priess.,;=_.-_.-_--._. AT L
The computer wif) now load “DEP1” into memory IN ADDITION to the above
program. After “DEP1~ s loaded, you might find something in meﬁ"npi‘y similar to
this: | . . . N R ;'.. T S
' 10: PRINT ;'DE"PHE.CII'A'rl'hI:O-I_i{.’.";:; e |
20: INPUT “METHOD: ~ . A S
10: "DEPT” : REM >> SECOND MODULE << |~
"] 720: PRINT “INTEREST" CHARGES” SR

| 30:INPUT “AMT. BORROWED: « .

Note that unlike the CLOAD command, the new program DID NOT replace the
existing: oneé ‘and ‘that s6me (ine riumbers have been duplicated.’ Also note that a
"'—'labe'l-"’f':Wés%useti'*é’ri:the- first line of ‘the merged module: This aliows “LINKING”
of the modules together {See LINKING ME RGED'MODULES - gy the next page).
It is important that YOU review the following information before proceeding-with

[

IMPORTANT NOTES:
—=NIANT NOTES:

Once a MERGE is performed, no INSERTIONS, DELETIONS, or. CHANGES are
allowed to previously existing program lines. S -
Previously existing

Example:
10 “A” REM THIS IS EXiST
20 FOR T=1 TO 100
30 LPRINT T |
40 NEXT T

: (etc)

ING PROGRAM

BEFORE doing a MERGE of the next Program, make any necessary changes to this
program.
Then MERGE the Next program: MERGE "PROG2" {exampie)

80
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Commands
MERGE

10 ‘B REM THIS 1S MERGED PROGRAM
20 INPUT “ENTER DEPRECIATION: “, D
30 INPUT #*NUMBER OF YEARS: “ ;Y

40

etcC.

Now you may make changes 10 the above program since it was the last MERGED

portion.

LINKING MERGED MODULES (programs) TOGETHER

gince the processor executes your program lines in logical sequence, it will stop
when it encounters @ break in the sequence in line numbering, i e. if line numbers
10, 20, 30 are followed by duplicate line numbers ina second module, the following
technigues are valid: GOTO vg”  GOSUB #gr k.. - THEN “B"
(B is used for example only, you can use any label.)

81
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Commands;
NEW .-

1T NEwW
2 NEWQ
Abbreviaﬂons: none, -

Clears Program or data,

82
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Commands
PASS

1 PASS ‘‘character string”’

Abbreviations: 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
special symbols: L # % % & | )*+~/,.:;<=>?@\/_——nf\

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, nor is it possible to add
or delete program lines. |If several programs aré in memory and PASS is entered, all
programs in memory are protected. If a non-password protected program is merged
- with a protected program, the merged program is protected. The way to remove
this protection is 10 execute another PASS command with the same password, of

execute NEW 0 in PROgram mode.

PASS “gECRET” Establishes the password 'SECRET' for all programs in mem-
ory.
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Commands
RUN

1 RUN
2 RUN line humber

Abbreviations: R., RU,
See also: GOTO

Purpose

R TN I P O ; ‘; k3
The RUN command is used to execute a program in memory.

The+first: form:of the RUN ¢om mand executes

a program. be
numbered statément. in.memory, S

ginhing with the lowest

The second form OF the RUN commangd SXecutes a program beginning with the
specifiéd line nurmibsr” A o R ,

. RUN differs from GOTO mflve ré:s;iezélt‘js;:' |

B S Haoanom Teai, R R T P Wi o
s 1) Thevalue ofithe/interya) .-fbr.WAl:'eF'.i_s. reset...... = ...
0 1.2) The display: format;e‘stabtished by USING Statements js gl

-+ 3). Mariables and; arrays-other:than: the fixed variable
,:.4-:)-_.-PR!N;T,ﬁ'zPREI'NHT;status;is set s g

5) The pointer for READ js reset to.the .beginnjhg.DA'FA staternent. -

eared,
S are-cleared: : - -
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Varbs
AREAD

1 AREAD variable name

Abbreviations: A., AR, ARE., AREA.

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

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

When a program is labelled with a letter, so that it can be started using the
key, the AREAD verb can be used to enter a single starting value without the use
of the INPUT verb. The AREAD verb must appear on the first line of the program
following the label. |f 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 necessary to enclose the entered string in quotes.

19 X AREAD N

20 PRINT N ~2

33 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 following is stored:
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® When-the-display -indicates-~PHlN-T---numeric-expressio-n-, n_um_erjc-g;_,_(_,;,r351.~,i-c_,n..:,_r

~ PRINT “String” "String”, the contents on the right of the display are stored. . .
| Example: When the program-below i executed; ) oo

10 “A”: PRINT =p BC”, “DEF g~ T

20 “S” : AREAD A$: PRINT A3

RUN mode St

bEF (5] - DEFG

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

®. When: the display indicates PRINT “String’; .-“-Str'mg”;'i'.‘StHngf’_-'___’ ‘the “String™
designated last are stored. Cuee

NI SR o
R R Ced b Pl

1. BE_EP expression

P_Q.:1.246.S‘_has ,l.‘l_p.)__ o
BEEP function. ) " L

| Abbreviations: B, BE.gee. (

d command using numeric lité?a‘lsfaﬁa‘ predéflned
PS occur immediately after the (ENTER] key is pressed.

Examples
10 A=5 : A§ =g

20- BEEP3. . Produces 3 beeps, ' .,
30 BEEP A ProducesSbeeps. ok
40 BEEP (A+4)72. Produces 4 beaps, . ity oy, L
50 BEEP Ag Th’is'i"s-'ill-égéi!"--a*rfvd' will: produce’an ERROR 9-:rf1éssage'-." R
60 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., CHAL.
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 or moré programs must be stored on a cassette. Then,
when the CHAIN verb is encountered In a running 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 searches the tape for the program whose name is
indicated by wfijename’’, 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.

i

16 CHAIN Loads the first program from the tape and begins
execution with the lowest line number.

20 CHAIN “pRO-2", 480 Searchas the tape for a program named PRO-2, loads it,
and begins execution with line number 480.
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Verbs
EHAIN

For example, let’s assume you have
PRO--2, PRO—3,

UM gy
Magnetic tape

i B BT S \,.'.i-" ...4.:'.;,é:.:l'_-":f'.':.i_-'\:
i 47V Indicates the position of the tape

recorder head!)' "

Execution

T P T sodo T
400: CHAIN File name

JJPRO___zfl’

File name
”PHO'——3”

400:_ CHAIN “PRO-2", 410
) :TPBQ_zn

410:

| 706 chain "PRO-3", 710
“PRO-B”

File name
"RHO—?”

File name
“PRO-3"

990:-.- ENJD IREATINIE S LIS IR DR Lo

During execution, when the C

omputer encounters the
next section 1s called into memory

and executed.

CHAIN statement, the
In this manner, all of the sections
are eventuaily run.
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Verbs
CLEAR

1 CLEAR

Abbreviations: CcL., 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 yariables to zero or NULL.

The CLEAR verb recovers space which is being used to store variables. This might
be done when the variables used in the first part of a program are not required in
the second part and available space is limited. CLEAR may also be used at the
beginning of a program when several programs are resident in memory and you
want to clear out the space used by execution of prior programs.

CLEAR does not free up the space used by the variables A — Z, AS — Z9%, or
Al1) — A(286) since they are permanently assigned {see Chapter 4), CLEAR does
reset numeric variables to zero and string variables to NULL.

10 A=5 : DIM C(5}
20 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! -,

See also: GRAD and RADIAN

 Purpose o |
The:DEGREE verb is used. to change. the form. of angular valyes to 'Heci.r_n_al degr_é:és.

The computer hasg three forms
radians. and gradient. . Th, ,

10 DEGREE
20 X = ASN 1

X now has a value of 90, i.e. 90 degrees, the Arcsine. of 1.
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Varbs
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 a EOR ... 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. gucceeding 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 or how many DATA statements are
used.

DATA statements have no effect if encountered in the course of regular execution
of the program, SO they can be inserted wherever it seems appropriate. Many
programmers like to include them immediately following the READ which uses
them. If desired, the values in a DATA statement can be read a second time by
using the RESTORE statement.

| Examples

19 DIM B{10) Sets up an array.

28 FOR 1=1T0O 10

3¢ READ B{l) Loads the values from the DATA statement into B{ )
40 NEXT | B(1} will be 1, B(2) will be 2, B{3) will be 3, etc.

50 DATA 1,2,3. 4, 5,6
70 DATA 7,.8.9,10
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Verbs
DIM

1 DIM dim list I

Where: dim list is: 1:f_.i;r_n;en-jsi_q_r._'_f=spec:g_ LT
Paleasiogiars dimension spec::, dim list
and:  dimension spec. js: numeric dim spec. _ N
D Or: string dim spe¢, ™ . 1 e
and: numeric dim spec js: numeric namé-z_('sji_'_z'gj P
and: string dim spec  js: string name {dims)
or: string name (@) * len

and: numeric name is: valid numeric variabl;_n-ame
and:  strifigAdma .| Vise valid String varisble name o g
and: dims st size |
or: _si'g_e,gi_zi
and: :size . © IS number of elements A
and: den o S0 g length of each string in a string array:

3

15 1;;’2-{-,"._:]-,

Exéept for A(1):~4126) 5nd A$ (1]~ Ag26): which'dre predefitiad (3e6 Chapter
4), ‘@' DIM verb. miust kg Used' to' teserve  spack ‘fop any-array’ variable - An array
variable and a simple variabje may have the same’ namie:* Astring array’ afid g
numeric array may have the same Name except for the dol{ar sign, . .

The maximum number of dimensions in any array is two; the maximum size of
any one dimension is 255 |n, addition to the ‘nimber :ci:f':elements specified in the
dimension statement, one additional “‘zeroeth " element is resérved. For example,
DIM B(3} r'ese’r\ie’s*Bf(EiI‘,"B('T3 ;B(2); ahd B(3}. in tWo dimensiona arrays therg is an
extra “zeroeth” row'and dofurhp!i"< 1. ! R

number of elements. For example, DIM B$(3)x12 reserves space for 4 'st"rin'gls
which are each maximum of 12 characters long. If the length is not specified
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Vearbs
DIM

\When a numeric array is dimensioned, all values are initially set to zero, in a string
array the values aré set to NUL.

Al ) and AS{ } may be dimensioned to siz€s jarger than 26 with the DIM state-
ment. In this case, part of the array is in the preallocated memory and part is in
program memory. See Chapter 4.

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

NOTE:

The computer makes it possible to 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 (éjfg, (Ev@)\) =10.....-.. Not usable
L 1 ond suffix
B 1st suffix
Example 2: B (C (B}, BYy=10......- Usable
Example 3: B {4, A(30)}=10.......-- Usable

In Example 1, therefore, C (@) canbe used when replaced by A(30), or if required,
A(30) = C (@) is placed before it.

93

D .
ownloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Veérbs
END

.o Abbreviations: £ EN. . i .

Purpose

programendsso that execution does not
continue from one Program to another. This is done by including an END verb
as the last statement in the program,

Examples [
10 PRINT, “HELLO" With these programs in memory 4 RUN 10" prints
20 END ‘HELLO’, but not ‘GOoODBYE’, CRUN. 3¢ prints
3@ PRINT “GOCDBYE" - -'GOODBYE", |

I_'v_'_.FI X ,
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Verbs
FOR

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

Abbreviations: F.and FO.; STE.
Gee also: NEXT

The FOR verb is used in combination with the NEXT verb 10 repeat a series of
operations a specified number of times.

The FOR and the NEXT verbs are used in pairs 10 enclose a group of staternents
which are to be repeated. The first time this group of statements is executed
the loop variable (the variable named immediately following the FOR) has the

value of expression 1.

When execution reaches the NEXT verb this value is tested against expression 2.
If 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 step size is given by expression 3. If the value of the loop
yariable 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 a FOR/NEXT palr are always executed at least

once.
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 he 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 gxample as an
index to an array, put care should be taken in changing the value of the loop

variable.

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

NEXT statement. To do this, set the loop variable to a value higher than expression 2.
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The group of st

of FOR/NEXT: statémenits which usely ditfererit 100p’ variable as ‘long as the
enclosed pair is:éopletiy e’ﬁc?ose&ifiiil.é?;,'f'if;_-“a-‘FOHf Statement-is inclided in the
group, the matching NEXT must aiso be inclddé’d;’”_.‘F'@'.RfNEXT Pairs may be
“nested” up to five levels deep.

R RV T SR Sl

_Examples |

20 PRINT | 2,3,4,5.

10 FOR 1=170 5 j This group of statements printe the numbers 1,
:ng 'NE?X—r. 'I_,.'\ i

s T B T U T A T IR

40 FOR N =10 TO 0 STEP —1-, T4 9roup of statements counis down 16,9 8,
50 PRINT N / 7.6,5,4,3,2 1.9 .
60 NEXT N

70 FORN=1T0 19
80 x<q o
9 FORF=1 10 N This group of statements co'mbut'es and prints N
100 X=X xF., . S L T RRTON “factorial f6r the Aumbers:from:1 to 1@, -
12@EH,INTX e

130 NEXTN. '

b sy
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1 GOSUB expression

Abbreviations: GOS., GOSU.
gee also: GOTO, ON ... GOSUB, ON ..

Vearbs
GOSsuUB

_GOTO, RETURN

The GOSUB verb is used to execute a BASIC subroutine.

When you wish tO execute the same group of statements several times in the course

of a program or use a previously written set

of statements in several programs,

it is convenient 1o UsE 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 be

executed, include a GOSUB statement with
— starting line number of the subroutine. The

an expression which indicates the
last line of the subroutine must be

a RETURN. When GOSUB is executed, the computer transfers controf to the
indicated line number and Processes the statements until a RETURN is reached.
Control is then transferred back to the statement following the GOSUB.

A subroutine may include a GOSuUB. Subroutines may be nested’’ in this fashion

up to 1@ levels deep.

The expression in a GOSUB statement may not include a comma, €.9., ‘Al1, 2)
cannot be used. Since there is an ON ... GOSUB structure for choosing different
subroutines at given locations in the program, the expression usually consists of
Just the desired line number. When a numeric expression is used it must evaluate
to a valid line number, i.e., 110999, oran ERROR 4 will occur.

| Examples

10 GOSUB 100 When this progra
20 END one time.

100 PRINT “HELLO"

119 RETURN
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Vérbs
GOTO:

1 GOTO expression

Abbreviations: G., GO, GOT.

The GO0 .-ve_r-:_b.-.t.-r,-a.risfe.rs:contrql from-one location in 4 BASIC.program to-another
location. ; Unlike. the GOSUB verp, GOTO does not. “remember! the location from

which the transfer oceured.. .

The expression in a GOTO statem

¢annot be-used: . Since. there is ap.

ent may not include 3 comr’ﬁa, é".'g:, ‘A1, 3)”
ON...GOoTO structure for-ch'oosing.different

destinations. at- given locations in the Pragram, the expression usually. consists of

just the desired: line number. .-

numeric: expression ds used; it must evaluate

to a-valid lineinumber, i -5 1 10 999, .or an:ERROR 4 wil occur,

routines execulced durlngtheprogram ‘ I'I_‘hieref;o'r_:é','_'_the' principal u’;._e' of the GOTO

verb is as a part of an'lF ... THEN statement, o

v Gl

10 INPUT A *

20 IF A$=*“Y” THEN GOTO 50

30 PRINT “NO” .
40 GOTO 60

50 PRINT “YES"
60 END
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1 GRAD

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

Verhs
GRAD

Purpose

The GRAD verb is used to change the form of angular value

The computer has three forms
radians, and gradient. These forms are us
SIN, COS, and TAN functions

and ATN functions.

The GRAD function changes the for
a DEGREE or RADIAN verb is used. Gradient form
ment in terms of percent gradient, i.

| Examples

- 10 GRAD

op X =ASN 1 X now has a value of 109, i.e., a 100°

of 1.

Do i
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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- :

Purpose

The IF., . THEN verb pair is ysed tog eXecute or not Execute a statement depgndi,ng
on conditions at the time the Program is run,

wheh it is False, the statement is skipped.

The conditjon part of the |JF statement can be any relational expression as
described in Chapter 4. [t is also possibie to use a numeric expression as a congdi-
tion, although the intent of the statement will be |egs clear. Any expression which

evaluates to zerg or a negative number js considered False; any which evaluates
to a positive number is considered Truye,

Examples -

10 INPUT “CONTINUE? ", A$ This program continues to ask ‘CON-
20 IF A$ = “YEg” THEN GOTO 10 TINUE? &5 long as ‘YES’ js entered; it
30 IF A$ = “NO* THEN GOTO 6p stops if ‘NQ’ s eéntered, and compiaing
40 PRINT “*YES OR NO, PLEASE" Otherwise.

5@ GOTO 1¢
60 END
100
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Verbs
INPUT

1 INPUT input list

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

or: prompt , var list
or: prompt ; var list
and: var list is: variable
or: variable , var list
¢: any string constant

and: prompt

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

The INPUT verb is used to enter one or MOre values from the keyboard.

When you want to enter different values each time a proaram 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 guestion mark 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 list. If other variables are included in the same INPUT statement, this process

is repeated until the list is exhausted.

If a prompt is included in the INPUT statement, the process is exactly the same
except that, instead of the question mark, the prompt string is displayed at the left
adge of the display. If the prompt string is followed by a semicolon, the cursar is
positioned immediately following the prompt. If the prompt is followed by 2
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
second prompt is included in the list, it is displayed for the variable which

immediately follows it.

o 101
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Vaibs
INPUT

1 the key is pressed and no input is provided, the variable retains the
value it had before the INPUT statement, PR Dy |

19 INPUT A Clears the display .and puts a_question

| o .mark at the left edge.

20 INPUT "A=".p Al Displays ‘A= and waits for input data.

38 INPUT “A=" A . Displays ‘A="

e When data is input '4 =’ disappears

SN Dt ay sand the datg is,.giggl;ayed:--;_st,arting at

left edge, o

40 INPUT “X =7 r;x ny " Displays *X £ 3 .ang waits for first input.
After ‘(ENTER] s pressed, display is
cleared and Y=? s displayed at
left edge. T :

Prae 0 Ll

P iy

:? ”;Y

102
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Vearbs
INPUT #

1 INPUT #
2 INPUT # “filename’’

3 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 # verb is used to enter values from the cassette tape.

PRINT # 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 preallocated storage locations (fixed variables) and Al ) variables,
(A(27) ~). The transfer continues until the values recorded on tape run out or

the computer memaory is filled to its capacity.

With the second form, the tape is cearched 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 variable, values are sequen-
tially read from the tape and assigned to the preaHocated storage locations, starting
at the specified yariable.

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

There is 2 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, €.9.,
B{x) or F$0¥. This form causes all values of the indicated variable to be restored

from the tape; i.e. B (% ) restores B (@, B{1),B(2),... etc., for as many values
as were originally stored. You may not read a single element of an array.

103
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Varbs
INPUT &

1) 20 INPUT# A Reads va!ues:-;f{:pm?-the current Position
of the tape, "'__Z:J.,- NNE
2) 20 INPUT # A(3) ' Head_s;-;value.s‘-;__f_'r:qm; the current position

of the tape and assigns the values to
the variables A{3)'~ A(26) (or C ~ Z)

' and A{27) ~.
3) 20 INPUT # “FiL2; A$ o Searches the tape for the file "FIL2’ ang
reads in values, . © o
4) 20 INPUT # “FIL3": G (x) -'Selirchas the “tape for the file “FIL3’ and

reads jn gas many values of G( )

as are availabje.

i ! . .
tad ] : ! o L

104
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Verbs
LET

1 LET variable = expression
2 variable = gxpression

Abbreviations: LE.

S

The LET verb is used to ass!

The LET verb assigns the value of the expression to 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.

gn a value to a variable.

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 casé the LET

verb must be used,

B camoles

10 1=10 Assignes the value 1@ to [,
20 A = 5XI Assigns the value 50 to A.
3¢ X$=STR$ (A) Assigns the value ‘50" to X$.

40 1F 1>=10 THEN LET Y$=X$+". 00" Assigns the value '58.80" to Y$.

106
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Verbs
LPRINT

1 LPRINT print expr . s A
2 LPRINT print expr , print expr R L T

3 LPRINT print list

Where: printijst ISt print expr

or: print expr : printlis__t'-
and: print expr iS:  expression '

ord USING clause:: expression: T 1l

The USING clause is described separately under USING

Abbreviations: " | p.- LPRULPRIL LPRIN, 7 o
| Seeslso; PAUSE, PRIN, USING, dnd WAIT

The. L

gl

PRINT verb s used to. print information on the printer,

' R TR

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

If an LPRINT statement contains more than 24 characters, the first 24 are printed
on one line, the next 24 on the next line, and so-forth.

Unlike PRINT, there is no halt or waijt after execution of an LPRINT statement.

106
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Vearbs
LPRINT

| Examples

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

Paper

20 LPRINT A o
3¢ LPRINT X$ 4BRDE .
£ Lot A2 19.2@. ABCLEF
50 LPRINT A;B; X$

107
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Verbs
NEXT, .

t NEXT numeric variable

. Abbreviations; . N,, NE., NEX,

st o
See also: FOR R
The:"NEXT've'rb"l's used to mark the end of a group of statements which are being
repeated in a FOR/NEXT loop.

Print the numbers from 1 to 10,
20 PRINT |
3@ NEXT |

108
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Vearbs
...GOosuUB

ON

1 ON expression GOsuUB

15
or:

Where: expression list

Abbreviations:

See also!

Purpose

The ON .

expression list

gxpression , expression list

0.; GOS., GOSU.
cosuB, GOTO, ON ... GOTO

expression

.. GOSUB verb is used to execuie OnNe of a set of subroutines depending

on the value of a control expression.

When the ON .. .G
is
subroutine in the list is executed
the second subroutine in the list
from the subroutine execution
ON ... GOSUB.

If the expression is zero, negati

provided in the list, nO subroutine is executed and execution p

next line of the program.

NOTE: Commas may not be used in the expression
computer cannot distinguish between commas

expressions.

| Examples

10 INPUT A

20 ON A GOSUB 1
30 END

10¢ PRINT “FIRST”
11¢ RETURN

200 PRINT “SECOND"
219 RETURN

300 PRINT “THIRD"
319 RETURN

@0, 200, 300

Dow i
nloaded from www.Manualslib.com manuals search engine

OSUB verb is executed the express
evaluated and reduced to an integer.

is executed, and
proceeds with the statement which follows the

ion between ON and GOSUB
(f the value of the integer is 1, the first
OSuUB. If the expression is 2,
o forth. After the RETURN

as in a normal G

r than the number of subroutines
roceeds with the

ye, or large

s following the GOSUB. The

in expressions and commas between

An input of 1 prints #“E{RST"'; 2 prints

#GECOND"; 3 prints “THIRD"”. Any
other input does not produce any
print.
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Veérbs
ON:.. GOTO

1 ON expression GOTO expression list ... L T YN

Where: expression list is:  expression. . IAELNETRS
_‘___‘———_._____ _‘_=—"__-__:._:— .. . . - v . ’
e | X expression:;: expression list

Abbreviations- O.; G, GO, GOT..1: - O T
See also: GOsuB, GOTO, -'ON_'_.S'.--'-.'-'.G,O.S.UB,-,L:' VU Tl

| Purpose L :
The~ON ., -GOTQ verb . is: used: totransfer. control- 10 one-of ia. set -of locations
depending on the value of a controj expression, .- - oy

Whien ithe: ON', iGOTO verb.is executed- the.e_expressi.on_;rb.e_'tWeen_ ON and: GOTO
i_s=-:eyal.u=ated.an_d__u- redueed to.an. integer, |f the-valye of: the integer is:1,.control
1s. transferred: to the ifirst location. in_ the list. - If the -expression, .is. 2, ‘control: is
transférred to; the secand ldacation: in.theslist; and so-forth, .. '

N A T ST

et _':"_r"u'.’_,'-\_-!'_,""" f_i."]}:'f"u"." TR PR e o __.: Pt o T IR ‘ LEoi v
If the expression IS Zero, negative, or larger than the numbér of loqat:lo_ﬁs_prowded
in the list, execution Proceeds with the next line of the Program. '

B A e e sl ) Lo . P . ‘

NOTE: Cgrnlnja:s_‘m_ay not be used in"the expressions following the GOTOQ. The
computer caniot distinguish between commas in expressions and comimas betiveen
expressions, -

10 INPUT A An input of 1 Prints ‘FIRST" 2 Prints
20 ON A GOTO 100, 200, 309 ‘SECOND’; 3 prints _fTH[R_D', _Any
368 GOTO 9g¢ other input does not _prdd'uc'e-.-.ariv
.1@9=-PRIN=T.-_.”FJB-ST,” o print. T R
110 GOTO 9¢p . e IR :

200 PRINT “SECOND* o

210 GOTO app

300 PRINT “THIRD”

310 GOTO 999

900 END

110
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Varbs
PAUSE

1 PAUSE print expr
2 PAUSE print expr. print expr
3 PAUSE print list

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

The USING clause is described separately under USING

Abbreviations: pAU., PAUS.
See also: L PRINT, PRINT, USING, and WAIT

Purpose

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

The PAUSE verb is used to display prompting information, results of calculations,
etc. The operation of PAUSE is identical to PRINT except that after PAUSE the
computer waits for 2 short preset interval of about .85 seconds and then continues
execution of the program without waiting for the ENTER key or the WAIT

interval.
The first form of the PAUSE statement displays a single value. !f the expression is

numeric, the value is printed at the far right end of the display. if it is a string
expression, the display is made starting at the far left.

With the second form of the PAUSE statement the display is divided into two
g 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 statements 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 1o see
the other characters.

111
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=20 : X$ = “ABCDEF"

o .D,"SDJa,y ‘ - Ij.lr,—-‘lll ‘
20 PAUSE A S——

30 PAUSE X$§

40 PAUSE A, B

<Y ABCDEF

112
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Verbs
PRINT

- ——

-

PRINT print expr

PRINT print expr, print expr
PRINT printlist

PRINT = LPRINT

PRINT = PRINT

R B B

Where: print list is: print expr
or: print expr . print list

and: print expr is: expression
or- USING clause ; expression

The USING clause is described separately under USING

Abbreviations: p., PR, PRI., PRIN.
LPRINT, PAUSE, USING, and WAIT

See also:

PurpoSe
The PRINT verb is used 10 print information on the display or on the printer,

The PRINT verb is used to display prompting information, results of calculations,
etc. The first form of the PRINT statement displays a single value. |If the
expression is numeric, the value is printed at the far right end of the display. i

it is a string pxpression, the display 1s made starting at the far left.

With the second form of the PRINT statement the display is divided into two
g8 character halves and the two values are displayed in each half according to the
same rules as above.

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

space.

The fourth and fitth forms of the PRINT statement do no printing. The fourth
form causes all PRINT statements which follow it in the program 1o 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.

White it is possible 1O write PRINT statements which would disptay more than

113
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Veérks
PRINT:

16 charaCters, only
the other characters.

the left-most 16 appear in the display

L

. There is no way to see

= "ABCDEF"  Display
20 PRINT A |

30 PRINT X

40 PRINT A, B

50 PRINT A; B; xg | 10.20. ABcDEF

114
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Verbs
PRINT #

-

1 PRINT #

2 PRINT # “filename”

3 PRINT # “‘var list"

4 PRINT # “filename’ ; var list

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

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

See also:
L i

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

Using PRINT # the values of variables can be 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 AS ~ Z$), Al } and AS${ ) variables are stored on the tape.
Note: Variables A~ Z and A{1) ~ A(286) 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, e.g., B{X)
or E$(*). This form causes all values of the indicated variable to be saved on the
tape, i.e., B { x ) saves B (@), B (1}, B {2}, ... etc., for asmany values as are in the
array. You may notsavea single element of an array.
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Verbs
PRINT 3

_Examples

1) 18 PRINT # A

2) 18 PRINT # “FIL2"; A$

3} 1@ PRINT # “FIL3”; G (%)
R

A variable above A(27) or 3 dimen
Program/data area before thg PRINT
designated before the PRINT # comm

Downloaded from www.Manualslib.com manuals search engine
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Vearbs
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,
c0os, 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 Pi times the radius.

| Examples

10 RADIAN
20 X = ASN 1 X now has a value of 1 570796327 or P1/2, the Arcsine of 1

117
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Verbs
RANDOM

1 RANDOM

When random numbers are

Abbreviations: RA., RAN., RAND., RANDO, . .

generated using the RND function, the computer begins

with a prp.@qt__ermined_ “seed” or starting number, The. RANDOM verb resets this
seed to a new randomly ;__ie_termined_ value, '

20 X = RND 10

Downloaded from www.Manualslib.com manuals search engine

‘When run from line 29, the value of X s based on the

standard seed. When run from line 10, a new seeqd is
used,
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Verbs
READ

1 READ variable list

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

Abbreviations: REA.,
See also: DATA, RESTORE

_

The READ verb is used to read values from 8 DATA statement and assign them to
variables.

When assigning initial values to an array, it is convenient to list the values in a
DATA statement and use a READ statement in a FOR . .. NEXT loop to load the
values 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 or how many DATA statements are used.

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

| Examples

10 DIM B (18} Sets up an array

20 FOR I=1 TO 10

3¢ READ Bl Loads the values from the DATA statement into
4¢ NEXT ! B )-—B(1)is1,B(2) is 2, B (3} is 3, etc.

50 DATA 1,2,3, 4,5,6
60 DATA 7,8.9, 10
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Verbs
REMm!

1T REM remark

Abbreviations: none il e

The REM verb is used to include comments in aprogram. . ...

planatory comments in a program. These: can
las‘t—"rn-odificatidn;-'usage notes, feminders

provide titles, names of authors, dates of
about algorithms used, etc. These comments are included by means of theé ‘REM

statement,

10 REM THIS LINE HAS NO EFFeCT

120
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Verbs
RESTORE

1 RESTORE
2 RESTORE expression

Abbreviations: BES., 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, so that it can be read again. The second form of the
RESTORE statement resets the pointer to the first value of the first DATA
statement whose line number is greater than the value of the expression.

-

10 DIM B{10) Sets Up an array

op FOR 1=1 TO 10

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

5@ NEXT |

60 DATA 10

Note: The RESTORE verb must be written at the beginning of the line {just
after the line number). 1t cannot be used with a colon (:} following

another statement.
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Veibs
RETURN.

1 RETURN

Abbreviations: RE., RET., RETU., RETUR.
‘Seealso: GOSUB, ON'...GOSUB -

Purpose

The RETURN verb is used at the end of
ment.following the originating GOSUB,

executed. terminates the execution of the subroutine, The:next statement exet:'uted
will be the one following the GOSUR or ON . .. GOSUB which calls the subroutine.
If a RETURN is executed without a GOSUB, an Ejror 5§ will occur.

es = :

10 GOSUB 1¢p " "When run this program prints the word "HEL L O orice,
20 END

180 PRINT “HELLO"

110 RETURN

Exampl

.
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Verbs

STOP
1 STOP
Abhbreviations: s, ST., STO.
See also: END; CONT command i

‘\

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 'BREAK IN 200’ where 20@ is the number
of the line containing the STOP. STOP is used during the development of a
program 1o check the flow of the program or examine the state of variables. Execu-
tion may be restarted using the CONT command.

%

109 STOP Causes “BREAK IN 1@ to appear in the display.

123
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1 TROFF

Abbreviations : TROF.
See alsa: TRON

The TROFF verb: is. used.to-cancel the trace mode,
‘Use -

-Execution:of the TROFF; verbyrestores normal execution ofthe program, . o
i C bt T o .

g » .

' ~ When run, this program displays the line
20 FOR1=1T03 - numbers 10, 20,30, 30, 30 and 40 as
30 NEXT ! the Is pressed. By pressing the
490 TROFF + YOU can review the line, '

124
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Verbs
TRON

1 TRON

Abbreviations 1 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.

19 TRON When run, this program displays the line
op FOR I1=1T03 numbers 10, 20, 39, 30, 30 and 40 as
30 NEXT | the is pressed. By pressing the
4p TROFF /<] , you can review the line.

125

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Verbs
USING

1 USING

2 USING “‘editing specification’’

3 USING character variable
Abbreviations: U., us, USH., UsIn,

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

Purpose

T'h'e _U$ING':Q¢r’b can be used by itself or a a clause within a'.'.L'F'"F'HNT
PAUSE, or PRINT statement. The USING verb establishes a specified format

for output which is used for all output which follows until changed by
another USING verb,

The editing specification of the USING verp consists of a quoted string
composed of some compination of the following editing characters:

" .# Right justified numeric field ¢haracter
. 'De'cir_n_a‘l _poin_t._ | _ _
~ Used to indicate that numbers should be displayed in scientific notation.

& Left justified alphanumeric field.

For example, “####" is an :editing specification for a right lustified 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 specifications may include more than one field. For example
“HEHHR&R&" could be used to print a numeric and a character field next to each
other.

If the editing specification is missing, as in the first form, special formatting is
turned off and the built-in display rules pertajn.
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Verbs
USING

| Examples | Display

10 A=12b X$=”ABCDEF”
20 PRINT USING “## ## ~"iA \ 1. 25 azj

30 PRINT USING IR RBGBEBB XS IABCDEF J

4 PRINT USING "####&B&" A, X$ \ 125 ABC l

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

SPRINT expression”, ERROR 7 results.

2 When the number of digits for the integer part (sign and decimal point
included) exceeds 8 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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Verbs
WAIT!’

T WAIT
| 2 WAIT expression

71 Abbreviations: W., WA. WAL
See also: PAUSE, PRIN_T__

The WAIT verb is used to control the length of time that dis
'8 shown before program executio

plaved information
n continues. __ : :

The inté.r:vai m:ay be set to any value from 9 to 65535, Each incférnént is about one
sixty-fourth of a second.  WAIT @ s teo fast to. be read reasonably; WAIT 65535
Is about 17 minurtes,, WAIT with no following expression resets ‘the computer to

the original condition of waiting unil the key is pressed,

1D WAIT 64

Causes PRINT 1o wait about 1 second.
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Functions
Pseudovariables

Pseudovariables

Pseudovariables are a group of functions which take no argument and are used like
simple variables wherever required.

1 INKEY$

INKEYS$ is a string pseudovariable which gives to the specified variable the value of
the key pressed while the INKEY$ function is executed. INKEY$ isused to respond
to the pressing of individual keys without waiting for the key to end the
input. The computer just keeps #eirclinguntil it receives a message from the key
board.

10: A$= INKEY$

2¢: B = ASC A%

3¢: IF B=0 THEN GOTO 18

4AQ: PRINT B

Note: (ENTER| , @ <], ,and [CL} 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 by programs and array variables. MEM may
also be used as a command.

1 Pl

Pl is a numeric pseudovariable which has the value of P1. It is identical to the use
of the special Pl character (n) on the keyboard. Like other numbers the value
of P1 is kept to 10 digit accuracy {3.141592654).
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Functions _
Nurnéric Functions

Numeric Functions |
Nurp_g_rig_fy_nqtign_s_ are a group of mathematical operations which take a single
numeric value and return a nhumeric value. They include trigonometric functions,
logarithmic functions, and functions which Operate on the integer and sign parts
of a number. Many dialects of ‘BASIC require that the argument to a function
be' enciosed 'in pa rentheses. " The: ‘computer doss riot require ‘these parenthiges.
except when it is necessary to indicate what part oF 4Higrs complex expression s
to be included in the argument,

LOG 100 + 100 will be interpreted as: SRR
(LOG 100) + 100 not LOG (106 + 100).

Cab iy P R

LA

-1 ABS .numeric expression

The arccosine is the angle whose cosine is equal to the expression. The value

returned depends on whether the computer is in decima| degree, radian, or gradient
mode for angles. ACS .5 is 6@ in the decimal degree mode,
.o ETRIR RS S L N Y T ' ’

1 ASN' !h'u:h%é'ric"'ékpres:sibh o

ASN is a numeric function which returns the arcsine of the numeric ‘argument.
The arcsine is the angle whose sine s equal to the expression. The value returned
depends on whether the computer is in decimal degree, radian, or gradient mode for
angles. ASN..5 is 30 in the decimal degfeemode. i i oo .

L D : B A B R S b TS R N P T

FITTRTIOY T A o w amme T . . . o=
framnnTiia s EAAR I L S S T
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Functions
Numeric Functions

1 ATN numeric expression

ATN is a numeric 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. is 45 in the decimal degree mode.

1 COS numeric pXpression

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 converis 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" 445" is
represented as 55.10445. In DEG format the integer portion is degrees and the
decimal portion is decimal degrees. DEG 55.10445 is 556.17902778.

—
1 DM$ numeric expression

DMS is a numeric function which converts an angle argument in DEG format to
DMS format (see DEG). DMS 55.17902778 is 55.10445.
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Functions .
Numeérie Functions

1 EXP numeric expression R AL T RO

EXP is a:nuretic funétion which: returns ‘the value:gf: e (2.718281828 - the base

of the ndtural: Ioganthms) ralsed 1o fhe valueé of the numerlc iargument..: EXP: 1
i$'2.718281828. " CE N Dy SN T L e Ty iy bits e

1 INT numeric expression

INT is a numeric function wh:ch returns the integer part of its numeric argument.

INTPIrs,?r H T R

1 LOG numerijc expression

LOG IS @ numeric function which returns the Iogar:thm to the base 19 of its
numeric argument LOG 1@0 is 2

ool LN numerie expression. : -, SR e e

L R

LN is @ numeric functlon whlch ‘returns: the logarlthm to the base e (2;71-828?828)
of its numeric argiment: LN 100:i5°4.605170186.. - ‘s -
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Functions
Numeric Functions

1 RND numeric expression

RND is a numeric function which generates random numbers. |f the value of the
argument is less than one but greater than or equal to zero, the random number
is less than one and greater than or equal to zero. If the argument is an integer
greater than ofr 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
+o0 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.):

----------- Result ----«------~
_{\L‘EIU_'TEE Lower Bound Upper Bound
5 @< <1
2 1 2
25 1 3

- The same sequence of random numbers is normally generated because the same
veped” is used each time the computer is turned on. To radomize the seed, see
the RANDOM verb,

1 SGN numeric expression

SGN 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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.Furii:tiorj_k
Numeric'Functions

1 SQAR numeric expression e e das

8QR is a numerije function which returns the sguare root of its agrument. it is
identical to.the use of the :special square,raof, symbol. (v } on the keyboard.
S}Q}Rﬂ- !.5:.2;-'.'- SR ERTE ; . s '

LS N FOLY | S VL R VI T e TR TR SNV oy th T IRTEY
G T e o R TR b L
-~ 1, TAN. numeric expression,

L P BT S P . Co Co _

TAN is a numeric function which returns the tangent of jits angle argument. The
value returned depends on whether the computer is in decimal degree, radian, or
gradient mode for angles. TAN 45:js 1.

1o
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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 not 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 ASCI1I code value of the first
character in its argument. The chart of ASCII codes and their relationship to
characters is given in Appendix B. ASC A’ is B5.

- 1 CHR$ numeric expression

CHRS$ is a string function which returns the character which corresponds to the
numeric ASCIl code of its argument. The chart of ASC!I codes and their relation-
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 gxpression

LEN is a string function which returns the length of the string argument. LEN
#ABCDEF" is 6.
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Furnictions
String. Fuhctions

T MID$ (string expression . num. exp. 1, num., exp. 2)

T

i TP R IVNADNT . oy [y Vo s (e TR LT T e
R N N TSy it B S A SN

MIDS$ s a $trinig -function’ 'whichireturns g middle ‘portion of the string first
argument;: - Fhe first: niimeric argument: indicates: the. first character: position to. be
included -in: the result: « T he:second’ numéric: argumerit indicates. the number. of
characters that areita'be ircluded:MID$ { YABCDEF™;2; 3)is “BCDi1. v s i

et R R S TR Y T i AF RN RN PR R B B R A T
PR T B N A [ . [ N LR IR P

1 RIGHTS (st pression , numeric expression)

ring ex

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.. RIGHTS. (" ABCDEF", 3) is “DEF",

T R P I IR R I P C N

1 STR$ numeric expression

STR$ is a string function which returns a string whiéh is the character represen-
tation of its numeric argument. 1t is the reverse of VAL STR$ 159 is 1 59°.

PO . L i

1 VAL string expressign. ;.

VAL is a string function w_h_i;:_h-;ratum_; -th_e _num.e_‘ric-=value .of its string argument,
It is the reverse of STR$. The VAL of 3 non-number is zero, VAL 1.59" is 1.59,

. ols {+ ahid"~) and & syrmibiol (E) indicating
an “exponenitial pbition. lNoothercharac'fersandsymbo!sare included:;
If a character-string includes othér cHéEacters":ianir:i"svnﬁl’jals',"!ahy ‘cHaracter-
string on the right of that character-string will be ignored. If included in-
a character-string, a space is usually regardeq_ as _‘I_r‘_l_gp_-gx;i__s_jci‘_ng.,_lf, however,
a space is included in the portion {on the right of &) corresponding to an
éxponential part, any character-s'tring on the right of the space will be
ignored, .

P Lol i i [ N FERIATALN] TRV It

Note: The chareotersiing convertble by VAL function 10 2 numerical vaie
' onsists of_"n'u'r‘r"rgr'afé",’(ﬁztb::gj,;'_ls\fim:b

1 [ETR | N Lo P . [
’ R AT R RN TRE FY IR PR S I AR LA

oy
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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

Then You Should:

If:

You turn on the machine but there
is nothing on the display

1.

Press to see if AUTO POWER
OFF has been activated or press
.

2. Replace the batteries.
There is a display, but no response 1. Press to clear.
to keystrokes 9 Press [CA) { [smFi) [CL] ) to clear.
3. Press and again.
4. Press the RESET button.

You have typed in a calculation or
answer and get no response

You are running a BASIC program
and it displays something, and stops

You enter a calculation and it is
displayed in BASIC statement format
(colon after the first number)

You get no response from any keys.
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. Press .

. Press :

. Change the mode from the PROgram

into the RUN for calculations.

Press the RESET button,

. 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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‘TroubléSéhooting

| BASIC Debuggmg

) When entering a new BASIC Program, it is usual for it not to work the first tlme
Even if you are srmply keylng in a program that You know js correct, such as those
Provided in thls manual, it '_5. usual to make at Ieast one typmg error. lf itisa new

program of any Iength |t wull probably con’calnI at Ieast one Ioglc error as weH
:Foilowmg are some g_eneral hmts on how to fmd and_ correct your errors o

l 1-;

You riiri: your program and get an érror: message R R ST

ERA o . N I RSN

1. Go back to the PROgram mode and use the or the keys to recall the

line with the error. The. cursor wrlLbe_ positioned at the place in the line
where the computer got confused,

2. If you can't find an. .Obvious error in the way in which the line is written,
the problem may lie with the values which are being used. - For example,
:"GHRS$ {A) will, ,Rroduce: an error if A has g value -6f ‘1 because CHR$ (1)
is an illegal character,- Check the values of the variables in &ither the RUN
or the PROgram mode by typmg in the name of the variable followed by

You RUN the program and don T get an error message, but it doesn‘t do what
you expect T :

3. Check through the program l|ne by line using LIST and the and keys
to see if you have entered the,, ;program correctly. It is surprising how many
errars can be flxed by just taklng another look at the program.

4. Think about each line.: a3 you go, through. the, Program. as if you were . .the
computer, Take sampie values and try to apply the Operation in each line
to see if you get the result that you expected

. Insert one or more extra PFHNT statements in, vour program to dlspIay
key values and key locations, Use these to isolate the parts of the program
that ' are worklng correctly and ‘the Iocatlon of 'the error Th|s ‘approach
is also’ usefiil for determmlng ‘which parts ‘of '3 prograrn have l:reeri exeduted
You can also use STOP 1o temporarily halt execltion at’ chitical’ points so
that several variablescan, be -examined, e

6. lise TRON- and TROFF either as® commands or directly within the program
'to trace the flow of the' program through individual fines. Stop to examine
the contents ‘of critical variablés at crucial points. This is 3 very slow way
to find:a prob!emI but sometimes it is also the only way,

IV ST s
ERMT A PR R T A ;a.‘::ra LS ETIEET P
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iFo-.insure - trouble-free

- Maititeriatice

I B N

CHAPTER 19

MAINTENANCE OF THE COMPUTER

operation: of,your SHAHP computer e, recommend the

following: drvie e

*

Always handle the computer carefully as the liquid crystal display is made, ;
Of glaSS : ur‘ -I.:\J‘Jl 1ok :,.r.f.‘-"’

Keep the computer in an area free from extreme temperature changes
moisture, or dust. During warm weather vehrcles left in dlrect sunlight

are subject to high' temperatiite’ bl..ll|d 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 batterles when the computer will
not'be in use for an’ extended perrod of time. '

If service should be requnred on thrs equrpment use only a SHARP servic-
ing dealer, 'a SHARP approved service facrllty or SHARP repair service
where available.

If the computer is subjected to strong static electrlmty or external noise,
it may “hang up” {all: keys, become inoperative). If this oceurs, press the
RESET button while holdrng down any key (See Troubleshootmg)

Keep this manual for further reference. . .

(NOTE: For maintenance of the CE-125 préééé see’ dhaptér 7.)
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APPENDIX A
Error Massagas

APPENDIX A
ERROR MESSAGES

There are nine different error codes built into the computer.
will explain these codes.

The following table

Error
Number Meaning
1 Syntax error.

e 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 9.0990999999E 99.

) 9. Tried to divide by zero.
5/0
3. An illogical calculation has been attempted.

LN —30 or ASN15

3 DiMension error/Augument error.

® Array variable already exists.
Array specified without first dimensioning it.

Array subscript exceeds size of array specified in DIM statement.

DIM B{256)

® Iilegal 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 a 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.

1@ FOR A=1 TO 32768
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PPPENDIX A
Error Messages

4 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 etc.

9. Tried to use too large a line number. The maximum line num-
ber is 999,
5 Nesting error.

Subroutine 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.

6 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.

7 PRINT USING error.
This means that you have put an illegal format specifier into a USING
statement.

8 1/O device errof.

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 device and the
computer.

9 Other errors.

This code will be displayed whenever the computer has a problem that
isn't covered by one of the other eight error codes. One of the most
common causes for this error is trying to access data in a variable is
one fashion (e.g. A$) while the data was originally stored in the
variable in another fashion {e.g. A).
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ASCII Character Code Chart

i:e‘-fo:-l-'c’)wing;it:h‘é’ﬁt 'sHows - the 'conveérsion’ valuds for tise“with CHRS$ and ASC
e column shows the first hex character or irst: four .
the first: four Binary bit
_ s, the row
shows the second hex character or the second binary bits. The y I
of each box contains: the decimal number for the chz‘l:li'r}."'-'jc'?”:":""l\%l)ger i il
_ al numbe acter. e lower right
shows the character. If no charactér-is' shown' ther: it is an'illegal-character on fhe
computer., For example, the character ‘A’ is a decimal 65 or 3 hex 41 bi
01&@&@@1- . . e e A Ora Inary
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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 cade number in the shaded area, an error witl
result.
Hex @ 1 2 3 4 5 6 7
s, —gpeg | ooaT | 9a10 | @o11| o100 | @i0T] 0119 | 9111
1) 0 16 32 48 64 80 96 112
oeoR NUL SPACE @ @ P 3
1 1 17 33 49 65 81 87 113
oo ! 1 A Q
2 2 18 34 S0 66 82 98 114
3010 "2 B| R
3 3 19 35 51 67 83 a9 115
Go 11 # 3 C S
4 4 20 36 652 68 84 100 118
3100 $ 4 D T
% B 5 21 37 53 69 85 1M 117
c | @181 % 5 E U
0
n 6 6 22 38 B4 70 86 102 118
d G110 & 6 F v
41 7 7 23 39 55 7 87 103 119
B | 8111 ' — 7 G W
i
t 8 8 24 49 56 72 a8 104 120
s [ 1000 ( 8 H X
g 9 25 a1 57 73 89 105 121
1001 ) 9 | M
A 10 26 42 58 74 ap 106 122
1010 * J Z
B 11 27 43 59 75 91 107 123
1611 | + ; K A
C 12 28 44 (&1] 76 92 108 124
1100 . < L -
D 13 29 45 61 77 a3 109 125
1101 — = M il
E 14 30 A6 62 78 94 110 126
1110 > N ~
F 16 31 47 63 79 95 111 127
1111 / ? 0 -
143
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APPENDIX Ciucveir Lo
Formatting Output

APP‘ENDIX C

It is. sometlmes |mportant oF useful {6 éont] oI the forrr_i"'a't"'é:s_we_I_Ii'_jas_' the Gontsht of
output , The computer controls. dlspIay formats Wl'th the USING verb, This v_ferb

allows yeu to specufy o ; AN P et

* The number of dlglts . P _ o
* The Iocatlon of' the decrmal point L RS :
* SCIentlfIC hotation: fdrmat ~. - :
* The number of'?string characters -

Thesé' differerit formats” are specified with an “oltput mask’’. This mask may- be
a string constant or a string varlable ' b

19: USING "####":
20: M$ = “ZB&&/Y"
30: USING M$ ’

.-
Tl

When the USING verb IS used with no mask, all special formattmg is canceIIed
 a0: USING | S
A USING verb may aIso be used W|thm a PFIINT statement _.

50: PRINT USING MS; N

Wherever a USING verb is. used it wnll control the-fc_jrmat of all output unt"il"a new
USING verb is encountered . ¥ :

Numeri’c Masks - . L _ ).

A numeric USING mask may only be used to dlsplay numeric values, i.e.; numeric
constants Or numeric variables. If a string constant or variable s dlsplayed while
a numeric USING mask i$ in effect the mask will be ignored. A value which is
to be dlspiayed must aIans fit within the space pravided by the mask. The mask
must reserve space for the sign character even when the number will aIways be
positive. Thus a- mask which shows four dlsplay posmons may only be used to

display numbéts with three digits.

144
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APPENDIX C
Formatting Qutput

Specifying Number of Digits

The desired number of digits is specified using the *#* character. Each '#'in the
mask reserves space for one digit. The display or print always contains as many
characters as are designated in the mask. The number appears to the far right of
this field: the remaining positions to the left are filled with spaces. Positive
numbers therefore always have at least one space at the left of the field. Since
the 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 )
20: PRINT 25 | 25|
30: PRINT —350 |-350|
AQ: PRINT 1000 ERROR 7 IN 490

Notice that the last statement produced an error because 5 positions (4 digits and
a sign space} were required, but only 4 were provided in the mask.

Specifying a Decimal Point

A decimal point character, *.', may he 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|

40: PRINT 2.547 | 2. 54
145
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APPENDIX.C .
Formatting Output

-"SpeCifVi'ng Scientific Notation

ATA e character ‘may ‘be inciuded in the 48k “to- indicate that the! ‘nuinber:isto
be drspfayed il smentlflc notation:: The“#' ahd . * chadracters sre- used int the
mask to "spécify’ ‘the format of the' “char‘actenstlc" portion' -of the nuriber,: i.el;
tHe') part whlch is dlspfayed 'to“the J6ft of tHe E: “Two #' cHaracters should aIans
be used to the feft 6f the demmaf Point’to! provide ‘for ‘the 5|gn ‘character and
one mteger digit: “The 'decifnal’] point may be- mcluded but:is’'ngt reQU|red- Up
to 9 ‘#’ characters may appear to tha- right-'of "the: decimal point.’ - Following
the, characterlstlc portlon the exponentlattcn character E, will be dlsplayed

REE i,
followed by one pcsntlcn for the slgn and twc: pcsltlons for the exponent.

.....

Thus the smallest scientific notation field would Be 'provided’ by a mask of
“H#H " which would print numbers.of the form * 2E 99, The largest scientific
notation . field. would be “## #########A” which would print numbers
such as '—1 234567890IE 12 | I

Statement S Display
18: USING " ###, ##~7 -
28: PRINT.2'7° - | 2. 00E 9o

30: PRINT —365. 278 _, |-3. 65 02|

Speclfymg Alphanumerlc Masks .

String constants and variables are d:splayed using the & character Each &
indicatés ‘oné’ chi ardcterin the Figlg: to be drsplaVed Thé string will be pOSItIOI‘IEd
at the ‘left erid’ of “this: field. 1 1f the strlng rs shorter than the field, the remammg
spaces 1O the' rightt’ wiil be: ﬁlled with” spaces If the strmg is Icnger than the ﬁeld

the strmg wrll be truncated to the Iength of thé fleld

Ty

Statement Dlsplay

10: USING “&&&&& &
2¢: PRINT “ABC” |[ABC. |

30: PRINT “ABCDEFGH["" |ABCDEF|

146
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APPENDIX D
Formatting Output

| Mixed Masks

In most applications a USING mask will contain either all numeric or all string
formatting characters. Both may be included in one USING mask, however, for
certain purposes. In such cases, each switch from numeric to string formatting
characters or vice versa marks the boundary for a different value. Thus, a mask of
CHHHBHRUKKR s a specification for displaying two separate values — 2 numeric
value which is allocated 5 positions and a string value which is allocated 4 positions:

Statement Display

10: PRINT USING “###. ##8&8&" 25, wcr | 26. OCR]

20: PRINT —5.789; “DB” | —5. 78 DB

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 computer 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:

10@ /b+45

as either a calculation or as @ part of a program, the computer does not know

whether you meant:

—E-(a——=2 or 10@+45=55
5+ 45b b

Since 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 option and return a value of 65 for the expression.

147
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ﬁPP’ENb‘I’X'D N
ExXptéssion Evaluation

‘Operator Priority

' Opérators on “the SHARP computer are- eVaIuated wrth fhe follewmg prlentles 'from

hlghest tO |0W€St‘" L ui i ‘-:']..-i.ij : N | N B PR ity AR

BT AT, 5 ! S L Sl e

- Parentheses. LD L
124 Mariables.and. Pseudovartables Lo L

3. Exponentiation . A, when preceded by a, multlpllcatlon Wthh om;ts ;the
operator

Multiplication which omits the operator

Functions

Exponent'latron (") L = ' L

Unary minus, negative sign (—)

Multlpllcatlon and division (%, /)

Addition and subtraction {+, -)

Relational operators (<, <=, = , K>, >=, )

Logical operators {AND, OR] o

.“1—-5‘9.‘09".“4@5"‘:‘*"

—

The fourth item refers to usage such as 2A or 5C(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 f:rst and the multrpl:catlon second.

When there are two or more operators at the same priority level the expression
will be evaluated from left to right. (The exponentiation wili be evaluated from
right to left). Note that with A+B—-C, for example, the answer is the same whether
the addition or the subtraction is done first,

When- an- ‘expression containg multlple nested parénthesss; - the lnnerrnest set is
evaluated first and evaluation then proceeds outward I S

148
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APPENDIX D
Expression Evaluatiof

' Sample Evaluation

Starting with the expression:
. ((3+5-2)x6+2) / 191 LOG 100

The ‘computer would first - evaluate the innermost. set of - Parentheses, Since -+ and
" are at: the same level it would mave. from left to nght\and would. do the addltion

first R T . ,
TR Tea S D e B R L T T E IS I RS I

o (8 2}*6+2) / 1@*’\ LOG 1@@ ' ; ISR TS I
Then it would do subtractlon o
{ (6)%x6+2) /18" LOG 100
or: ¥ _ :
(6%6+2) / 10/ LOG 100
In the next set.olflpareﬁtheses it would-do. Ithé -n.‘u_J:Iti.p.i,.ication,-'rn fi_rsf:_
(36+2) / 10/ LOG 100
And then the addition:

(38) / 10~ LOG 1d¢
or:

38/10/ LOG 100

Now that the parentheses are cleared, the LOG function hag the highest priority
sO it is done next: :

387194 2
The exponentiation is;ione next:
38/ 100 | o
And last of all the division is'perfqr“med: | L
@.38

This is the value of the expression. .

149
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APPENDIX E
Feature Comparison

APPENDIX E
USING PROGRAMS WRITTEN

ON OTHER PC MODELS

The SHARP computers, the PC-1211, the PC-1245, the PC-1246, the PC-12465,
the PC-1247, the PC-1248, the PC-1251, and the PC-150@ 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, PC-1246
PC-1211 |PC-12465,PC-A247 PC-15900 | 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/:’0—12'465 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
1
150
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i

Be. 1211 PO12485, Po12471

- PCA248, PC-124B

mmwmm_;7"

APPENDIX:E
Feature Comparisori

| Corﬁnients

DEBUG M f ; .ini,}u
DIM f f L,
END ! 7

FOR...TO
GOSuUB
GOTO
GCURSOR
GPRINT
GRAD
GRAPH

IF ... THEN
INPUT
INPUT #
LET

LF

LINE

LIST
LLIST ;
LOCK
LPRINT
MERGE
NEW
NEXT
ON ...
ON ...
ON ... GOTO
PAUSE
PASS
PRINT
PRINT #
RADIAN
RANDOM
READ

REM

ERROR
‘GOsSuB -

... STEP
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APPENDIX E
Feature Comparison

Verbs and Commamds {continued)

pC-1205, PC-1248
PC-1211  [PC-12465, PC-1247 PC-1509 | Comments
pC-1248,PC-1261
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
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 1245/1 246/12465/1247/1248/1251.

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:
amp 10 A = —123.456

2¢% PAUSE USING CHEHHF HFH", A
30 PAUSE A, USING “##H##", A
When excuted, this program displays the following:

e PC-1211 -123.45

—123 -123

® 1245/1246/12465/ —123.45

1247/1248/12b1 —123.45 —-123
162
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APPENDIX E
Feature Comparison

Pseudovariables

in this and the following charts the features are simply marked with a 'Y’ when the
machine has the feature.

PC-1245, PC-1246
PC-1211 |PC12488, PC1247 PC-1509 | Comments
PC-1248, 701261

INKEYS Y Y
MEM Y Y Y
Plorw Y Y Y PC-1211 hasonly 7
TIME Y
91245, PC-1246
PC-1211 |PC12468 PC-1247 PC-1500 | Comments
PC-1248, PC1251
“ ABS Y Y Y
ACS Y Y Y
ASN Y Y Y
ATN Y Y Y
CcOoS Y Y Y
DEG Y Y Y
DMS Y Y Y
EXP Y Y Y
INT Y Y Y
LOG Y Y Y
LN Y Y Y
NOT Y Y
POINT Y
RND Y Y
SGN Y Y Y
SIN Y Y Y
SQR or v Y Y Y PC-1211 has only v/
STATUS Y
TAN Y Y Y
153
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APPENDIX E
Feature Comparisoi

g Functions = -

R
M : cqer b are L
A R R SR R S A L

PC-1211

PC-12465,PC-127

10 5358 250 e
PC-1245, PC. 1246
PC-1248, PC-1251

PC-1500

ot g

S EUDE

O R R N S T i

A BT T
Comments

ASC
CHR$
LEFTS
LEN
MiDg
RIGHTS$
STR$
VAL

Ope

LIS R O D

PC-1211
|

<< << << <<

P18 o 1247
PC-1348, 1251

e ]

‘r1spo

Comments

A Y
X, /, +, — Y
>t >=a =, <>, <=,< Y
AND, OR,
&
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APPENDIX E
Feature Comparison

loped for the PC-1251

Precaution for using programs deve

Although the BASIC statements of the PC-12468/1248 are identical to those of the
PC-1251, the number of display columns differ. As aresult, when programs created
for the PC-12b1 are executed on the PC-1 2468/1248, problems may occur in the
statements related to the display such as SPRINT, “PAUSE", “INPUT", etc.
Therefore in these instances, the programs must he modified.

1. When the total number of columns exceed 16 with a USING format in the
PRINT expression, ERROR 7 results.

Example: 10: USING “########j#######”

17 columns or more

20: PRINT A

Note: When the total number 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 "##################.”
This format does not cause an error.

2) 10: USING R R i s e

This format also does not cause an errofr,

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 to 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 ”####ﬁ###.##”

9 columns or more

20: PRINT A, B
e Change the USING format to within 8 columns.

1586

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

APPENDIX:E
Feature Comparison

3. When a message of the form INPUT “ .. ... . T A exceeds 15 columns, the
flrst part of the message rs not dlsplayed o '

" o Shorten the message SR RN S EJ‘;' .

I- R o .:!,_‘.”__ . :'”'_:., sl

-’When the drsplay coritents: of the form. PRINT expressmn e‘x]ﬁr’eés‘ioﬁ; expres:

Psion )l .exceéds 16, columns; when.the character string of the expression. in
the form of PRINT: expression: Jexpressmn exceeds: 8, columns, or.when' a
. -.message of the form INPUT Yt A exceeds 16 columns the [excess part

"is not dlsplayed

R N P T
LA B S B N A

® Rewrite so that the message or results ﬁt

5. The PC-1246S$ has no BEEP functron No sound will be generated by programs
using the BEEP command, although thrs does not cause an error.

r'l ": it !

1. The program/data area of the PC-1246$ { 1278 Bytes) is smaller than that of the
PC-1245 (1486 Byies).
Note that the program written on the, PC-124_5 whose capacity exceeds that of
the PC-12468 oannot be used on the PC- -12468. .

2, The PC-1246S has no BEEP: fuiction. Ng sound wrll bé generated by programs
using the BEEP command although this does not cause an error

Lo . ce e i RN S Frao bt v e
VU 3TN BN s aneee s

156
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APPENDIX F
Numeric Precision

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: /9 vields 5.55555555650E —@1

internally which is rounded to the 10th digit and displayed externally as
56555555656 E —01

Similarly,
/0% 9 vyields 4.99999999999E 00
internally and when this is rounded to 10 digits externally, the display will show
. c
The function employs an approximation algorithm.
For example:
SIN 30 vyields 5.00000000001E— 01
} internally and when this is rounded to 10 digits externally, the display will show
- 0.5
This is very significantin the logical expression.
Since the internal value is used in the logical expression,
SIN3p=0.5
will be taken as False (@).
Therefore, if you use a logical expression in an |F statement, first enter the resuit
into a variable and then compare. The rounding ocecurs when the value is assigned
to a variable.
10: INPUT A

20: B=SIN A
30: IFB=.E).5 THEN. ..

167
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APPENDIX'F
Nurrieri¢ Precision

Special Limits

In addition to the general limits described above and-in Chapter 4, certam functrons
of the éomputer have their-oWn special limits. These are shown in the chart below

! Functions Dynamic range ST e
GL e 1K 10499 xelog o <C 100 T ‘ t
y 0 x§0 EHHOR2 ik :-‘-‘.!{Exl G"G_—»ERRORQ

y-ox

Y=0x>0:0 R Ll T g5 (e - @
(5750 I y<§) ng#lnteger EH,ROFI 2 i1 =41 0.5, [ENTER] M—>ERROR 2
The value of Y can be negatwe only if X is an integer.
In TAN x, however, the .
foll
SIN x DEG: ix[< 1 x 100 ., .. 3"‘”DOEEWIT9 t:[ase;grezexc['uded
RAD: ix|<“x101° ' X190 (2n-1)
?-gz-x - | R U RAD: =L oy
x GRAD: Jxv<-19£x1o‘° GRAD: 1x1=100 (2n—1)

s (niinteger)
ASN x (SIN™! x) ) .
ACSx(COst x) | 1< x <1

ATN X (TAN x)| |x 1< x 10“‘0

[I:ggx 1’(10 99§x<1x101°°
EXPx ~1 x101°°<x§230 2585092 o
Vx 0§x<1x101°° S T rmany
Functions other than those shown above can be calculated only ‘when' x stays
within the following range. ... ~, N
1x10”99§1xl<1x101°° and 0 - R LR L

As a rule, the error of functional caleulations is less than * 1 at the lowest digit of
a displayed numerical value (at the jowest digit of mantissa in the case of scientific
notation system) within the above calculation range, SR

158
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APPENDIX G
Specifications

APPENDIX G

Model:
Processor:

Programming Language:

Memory Capacity:

Stack:

Operators:

Numeric Precision:
Editing Features:

Memory Protection:
Display:

Keys:
Power Supply:

Power Consumption:
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SPECIFICATIONS

PC-1246S/PC-1248 Pocket Computer
4 bit CMOS CPU

BASIC
System ROM: About 17.4 K Bytes
RAM
System About 500 Bytes
User

Fixed Memory Area 208 Bytes
(A~ 2Z, AS ~ Z%)
Program/Data Area 1278 Bytes (PC-12468},

7422 Bytes (PC-1248)

Sub-routine: 10 stacks Function: 18 stacks
EOR—NEXT: b stacks Data: 8 stacks
Addition, subtraction, multiplication, division, ex-

ponentiation, trigonometric and inverse trigonometric

functions, logarithmic and exponential functions, angle

conversion, square root, sign, absolute, integer, relational

operators, logical operators.

10 digits (mantissa) + 2 digits (exponent).

Cursor left and right, line up and down, character insert,

character delete.

CMOS Battery backup.

16 character liquid crystal display with 5 x 7 dot charac-

1ers.

54 keys: Alphabetic, numeric, special symbols, and

functions. Numeric pad. User defined keys.

6.0V DC Lithium cells.

Type: CR-2032

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.

159
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APPENDIX G
Specifications

Operating Temperature: 0°C ~ 40°C (32°F ~ 104°F),

r Dimensions: 135(W) x 70(D) x 11{H) mm.
' ' 5-5/16"(W) x 2-3/4(D) x 7/16"(H)
Waeight: L Apprqximately‘85g:(0.19'__Ib} (with cells) S
Accessories: """ "Hard “cover, two lithium’ celis (built-in), and operation
manual SRR
160
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Program Examples

Probably you have acquired knowledge on a number of program commands as
you have progressed up to this page. |t is necessary, however, to generate actual
programs by yourself in addition to those given in the instruction manual, so
that you can generate programs freely using BASIC language. Like driving a car
or playing tennis that can be improved by actual practice, you can improve your
programming only by generating as many programs as possible regardless of your
skill. It is also important for you to refer 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 Ffunction. 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/microcassette 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
identical 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 8 program 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.

161
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! GONTENTS .

(program title).., .. .. EPRNTPR T : IR (page)
| e, NEWTON'S METHOD FOR FINDING ROOTS OF EQUATIONS <163
®. AVERAGE; VARIANCE, AND. .STANDARD.. -DEVIATION. . 167
o:;:-_:INTEFﬁSEC'I'ION BETWEEN. . CIRCLES AND STRAIGHT LINES 172
®..NUMBER: OF, DAYS, CALCULATION S S 177
®. TYPING: PFIACTICE B e e G Y e e 181
&, SOFTLANDING,; GAME e A R N e e g L L . 186
!E?.M.EM__-O.EY.CHE_-CK..ER.- S L R O T ST Y Cie 0 L1189
® BUGHUNT ........ ... .o .. ... T i, 194
. DOUBLE HOTATION .................................... 199
] Modlﬂcatlon Summary of the CE 125 Program Examples ............. 203

Showing the bytes us_e:g;l., in each program

The number of bytes. used in each program is- shown at the end of each program
listing. - .., ... . T SR :
The Wway to fmd thls out is as foIIows
RUN mode
1) CLEAR
2) 1278 “MENM' {(EnTER] m > number of bytes (PC-12468) -
7422 MEM m = number of bytes (PC:1248)

SE

162
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NEWTON'S METHOD FOR FINDING ROOTS OF
EQUATIONS

Program Title:

OVERVIEW {mathematical)

Finding the roots of equations is
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.

usually troublesome, but by using Newton's

CONTENTS
F(X)
= X, - 2=
Ane £'(Xn)

ce between X, and Xp+p isless than 1078,

If the absolute value of the distan
d. Here the first derivative is defined in

X, Is considered a root and is displaye
the following way:

f'(X) = fX+ }2 ~ /() {h is the minute interval)

Change E-8 in line 340 to change the value for 1078.
¥
— 4\

INSTRUCTIONS
INPUT

Starting point
Minute interval

Interval /

QUTPUTS Starting point
Root value (by pressing the key, the next interval’s root is found)

> X

Interval width

EXAMPLE
3 —2x* —x+2=0 (theroots 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.

163
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2 How 10'type inthé Sxatmples] L 111011 ST e e
1. Go into PRO mode by operating the mode change key!
2. 500B = {{X—2} % X—1) % X+2
510 RETURN That is all that had to be done.
[T N

o TR ety 1
e Eo T -t a ||‘I. [ . P 1
' T 1 N O B 1 AT TS R N

Note:, . :This,programadopts the,basic algarithm of the Newton methed,, i

ril

Multipled root, may be gbtained, but.it oceurs that one part, of the: root
“l! ' i };ﬁiSJ-’r.]OtL 'display.qq'." ."-‘:I:JJ‘I '|":": ! . LR T T . =

S T R R TR A R A B T A :P. I [

. : 1 ;
Bt iy st s
.;.,1T:g'..:sl.1 Fiias p

KEY OPERATION SEQUENCE

Sr\}f;p Key Input Display

i

Remarks

STARTING POINT = _ I :l:;a:'lcng for starting point

7] | MINUTE IR = 70| Waiting for minute interval

INTERVAL = _ aiting for interval widih

_ 2, Dféplay of raots

By repeatedly pressing the

1. key the roots of
_the function are found. -

19

11

cerdd o lanacing s s cd el w oy b T

164
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FLOWCHART

Newton's Method
A calculation
subroutine

10
Input (starting 300 )
point, interval
and minute X =C
interval}
Function
G=V calculation
F=V
Z=0
Y =B
X=A+C
320
Function
calculation
D=C
C=D-AXY/{B-Y]
Newton's Method 340
calculation v

C

W

D—
e
N

nm

+
F
100 350
Newton's Methotﬂj

calculation Roots are
‘ displayed
RETURN

Function

ol

calculation
subroutine

500
B=((X--2bkX—1)kX+2

165
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PROGRAM LIST

T-TRILTS
POIN y _
EEI II"{PIJT UMTMUTF I’;‘JT’I.R‘.:

-

3G INPUT “INTERYAL="1U
4@in=VIF=\17="
S8:IF Z=@ GOTO 78
683 G=0-WiL=G2,6070 30
THIC=Gr =g sl
BE:GOSUE 8
SRIC=F+f:C=F
188250508 389 -
11853070 5@

1281 EHT
EEB=R=C:‘GDSHE.SBB
31EIY=E: X=Q+C
I2RiGOSUE 586
3Z@:0=L:iC=D- ﬁ*f"B ¥
L TH BS B L3 3=E-3

LY. ]
O
A

-
.
~q
L]

C."'UCII;-

Adled Goe
gl ¥

O R e R |
A L l:.lTl ik
1%
J,’El .--;

CED &) |
W [Tt -~

Lt B oY N1
—
g
i
Pl
et
*
s
i
b_"'.'
o
*
o
+
[

L ey
L e

Fry
e
[
=

f-a
n
n
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MEMORY CONTENTS: : =7/

A Minute interval

B f{x)

c %o i_,., o
D Flx+hl o oy
E N, r‘ T
F v

G v

H .

|

J

K

L

M

N

5 _

P

Q

R

S

T

U C e i

\4 Startipg _F;t;".iﬁt |

W Interval

X x oo ,
Y fix)’ |

z Initial flag
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Program Title: AVERAGE, VARIANCE AND STANDARD DEVIA-

TION

OVERVIEW

If ihe data are input, the total sum,
be calculated for you. Revision o

average, variance, and standard deviation will
f input data as well as data with weights is

possible.
CONTENTS
Total sum T xi* fi Standard deviation ¢ =+/0?
Average ¥ = _EDLL-—
Lf;
-2

\fariance g? = _2_(;_11?‘_{%&; Number of data entries {up to 50)

;—

(when there are NO weights f;=1)

INSTRUCTIONS
1. At (A , select whether or not there are any weight

- data.
2. i« used to find any revision positions in the data. is

used to revise the data.

g, then input the

3. The total sum, average, variance, and standard deviation will be calculated

with (D).

EXAMPLE

14.5 (data with weights}

x| 141 | 142 | 143 | 144
i 18 19 | 23 15 10

167
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Display

Remarks

NO OF DATA =

Wmtrng for number of data
mput _

e By ,='E._';'.-".‘ :_. Ti

JWEIGHTS TR

Waltmg for the selectron of
weights/mo waighits: 5+ !

YES =1/NO =27 _

AT

3 1 X 1) = A
i |','?'i'= BT ' v
4 14.1 F)=
?
5 8 (enteR] | X (2) =
? ' L

12

145

F (B) =

13

10

1:End:of the process +

(EnTER] | >

168
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KEY OPERATION SEQUENCE

SNt_ep Key Input Display Remarks
0.
1 X (1) = 14.1
2 FURL
[DEF [C]is used to input

3 [ENTER] | X (2} =14 the revised values when data

- errors are found

[ D
4 | [DEF X (2} =
REVISION VALUE = _ Revised value is input
5 14.2 JF{2}=19
1 (D] TOTAL SUM
2 1072.6
3 MEAN VALUE
4 143
5 VARIANCE
6 1.432432432E-02
Display of standard devia-

7 STD. DEV. tion

1.196842683E—01
g > Processing finished

Downloaded from www.Manualslib.com manuals search engine
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FLOWCHART

| Data,input o
: IR

Daté display
X (i)

With of without
weight

40

ithout weights

DIM
X{P—1), F(P—1)

70

l

i ‘ Data input _{

|
(=0 )

Data displ

Calculation ispay

300 Revised value
| Yy ®» @
Total sum, average, '
variance, standard,
deviation -

400

Total sum, average,
variance, standard
deviation

170
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PROGRAM LIST

= T

ety CLERAR TOWADT @ 41@:PRINT *WARIANCE" S
‘:N

| o I

yowPyT YHO, OF TTH=" PRINT @3 PRINT *5TD.
i DEY. Yt PRINT B¢ END

1
TgwAiT BB Fred e

(3]
=

f=1 DIM NiP=1laeFT
v EOTO 7O
gA:H0T0 38
7R:FOR I=8@ 1O P-1
SRLIDF="ROVE ITRE (14107
'.':3=II
45: PALUSE E3: TWPUT KT
r GOTO O :B88
A:n0TD B9
@:1F A=2 ROTO 154
FrEf="FLYT gTR$ (I+1r+
vy =
|z@:PAUSE BE: TNPUT FCID
; 07D 158
14@: 070 134 J
1593 NEXT T+ END K
~@RAsvBYE WalT ")
SipsBE="Hive BTRS (T+L14 L
vy=viJ=1t PRINT BSIX v
— i1
nzgriF f=l LET BS="FCY4 N
TR CI+1y4Y0="t 0
P
Q
R
5
T
U

SRINT BSIF(IN:I=2
$1=1+1
IF 1=P END
LG0TD 218
cvpvr PAUSE B%: IF
LEFTS (Bss1)="RY
INPUT ¢REWISION WALl
p=viwilys GOTD 298
. 1F LEFTS (Be11="F'
INPUT YREWISION VALU v
coviF (1 GOTO 299
28836070 259
sop:IF J=1 GOTO 238 X
29136070 218 v
Zgn: Dt h=a: T=0:5=03 FOR
=6 TO P-13¥=Rils
zg5iF=1t IF A=t LET F=FE 11| Daa

Data number

T

Variance

OO I T
by I

pa I
ifa U

= N
-

Standard deviation

Total sum

T2
=1
=

Average

™

17
319:H=H+E=T=T+F*K:S=S+F* F(P-1) Data
wwds NERT I
4p@: WalT =H=T/H=Q=(S—N*K
*XJK(H—1)=S=JG=
PRINT vToTAL SURY:
PRINT Tt PRINT * MERN
WELUEY: PRINT X

171
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Program Title: INTERSECTION BETWEEN CIRCLESANDM
STRAIGHT LINES i

OVERVIEW
retound. iy e g

ICONTENTS : o
' The 2 points of intersection betyween a circle and a straight line are p and Q.
(Note) The angles are in degrées, njinuf:es, and s'ecf:::n'ds éhd’ are tobe }ihput in
the following way o : :

123.1423 = 123 degrees 14 fninutes 23 seconds, i

INSTRUCTIONS

1. 1f the straight line is determ;ih_ec_i_-' by 2 points, is used .
If the ling is determined by 1 Point ahd 1 direction angle, [DEF| [ "B Jis used.

2. After the data are input, the resﬁlts ar:"re displayed.

;' y . B/
EXAMPLE o
X, =-50
Y, = 0
X2= 50 Xp= g DU |
Y, =100 Y, = 50 - (50.30),
Xo= 50 Xg=50
Yo= 50 Yp=100 -
R = 50 —> x
a = 450 [ TV Lo A
(Note)  The coordinate vaiyes are FbE e o
accurate up to 5 decimal places, P

172
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KEY OPERATION SEQUENCE

(when 2 points on the line are known)

Downloaded from www.Manualslib.com manuals search engine

Display Remarks
0.0000
49.9998
50.0000
{xg, yo)
100.0000
END
173
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(when 1 point on the line and

i

1 direction: angle ;are known) -

Downloaded from www.Manualslib.com manuals search engine

Neo| . ey inpur o T
N el T .
2 50 ' vo=-_ —
3 50 R=_
4 50 X1=_
o Yi=_
° ° __I A= 2
! 3o . P—X 0.0000
° P~Y  49.9999 (xp. yp!
° | Q-X  ''50.0000
- Q-Y  100.0000 o yo)
! _(EnTen) | > END'
174



http://www.manualslib.com/

FLOWCHART

tf 2 points are
known

1f 1 pointand1
direction angle
are known

K =WkSIN (X=H)
L=ACS{K/C}
M=H-90—L;N =H--90+L

1

subroutine for finding
the XY coordinates

140
Display of X=Y
coordinates

Subroutine for finding
the X—Y coordinates

Display of X-Y
values of point Q
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500
500 _ﬂ)
1
[-=qf1x*x+v*vb
_ % = ACS (X/W)
510 Y
N |
( RETURN )
600

Subroutine for
finding the X=Y
coordinates

0=A+CXCOSM
P=B+CXKSINM

{ RETURN )
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PROGRAM LIST MEMORY CONTENTS /i v ;

" wg
=

= 0D
&
M Lt oo

CL Wy

A S
5,

LAY N O Y
Low

=
-

e
1=
- ]
AR T
m - x

i h

K=lj# FINy LHmHY.

[y

[Rov I v I oy B

M=H~98~L: NsH-98+(

GOSUE 688 . . -

D

E

=

G

H

!

J

L K
381 H R -
8 H=A-Drv=E-E: GOSUR 5| & |-

N

0

P

0}

R

b et e g
o Ln b e

PRINT USING "gegnss,
RAZL*F *P-X*50: PRINT

Py ip

13B:iM=N: GOSUB A@a

1BBIPRINT *g~%*;0: PRINT

"B-7"p

17
IREIU=T Kk K+ Ry )

AX, 8 T I

JlBi¥= A3 (koW IF 78

LET H=38@-x

5
T
v
A
TRIENT w L
X
Y
Zz

F28IRETURN
BB 0=/+C0+ £Q3 MiP=B+Cx
SIN M: RETURN

Iy

33

i
[ AVER TS L B R L T

176
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Program Title: NUMBER OF DAYS CALCULATION

OVERVIEW

How many days has it been since you were bo
This program s convenient for answering such guestions.

m?

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  [ENTER]

[Example]
from 1976 year 10 month 5 day
to 1982 year 8 month 4 day : 2068 days
to 1085 year 1 month 1 day : 3010 days

Note: Number of days calculated by this program doesn't include the base day.

If you want the number that includes the base day,

program as follows:

1491 METIT & USIHG ¢

CTAYE=" s H+

177
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KEY OPERATION SEQUENCE '+ : 1,

Step
No,

Key Input

Display

Hema,rks I R

L
1 "

: 1

w5

R TITY

NN I 3
 START YEAR = ©'

1. .
e LSS WL PR WA PO

CRATIE EIRRRY I SR GRS

g
TN

Ceem !

Pt T

MdNTH: ='i-..' B oo g Base date 1976vear 10

1

mon'th 5day input'"’ i

10

DAY =

5

END YEAR =

Vi
B I N

1982

MONTH =

Target date 198 ,-2-;"\‘3?' r.6 .

DAY =

month 4 day input

END YEAR =

1985

MONTH =

10

o))
n m m| | [m m m
3 zlr =l 11=] 1= )2 i
m al lal &l a3 S
x X B > n o g

Target date 1985 Véér 1

DAY = v

- | month 1-dayinput

11

‘DAYS = e 3010.

12

m
2z
-
m
: .

END YEAR =

i3

3
N

>
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FLOWCHART

Base year,
month, day

Target year,
month, day

70

Caleulation of
sum of days

120 ,

Calculation of
sum of days

Number of days

600
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179

Calculation of
sum of days

520

| = INT {365.25 % H}
+ INT{30.6%G) +1
530 l

| 1=1—-INT (H/100)

+|NT(H/400) —
306 — 122
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PROGRAM LIST MEMORY CONTENTS 1" )

SR
2B: INPUT bmﬁn ,‘;’EF:N-"' A =
R "‘P’DHTH= ,,:.,“mr—"' B N
T . o - T
38: INPUT "7END YEAR="1F, T e
;' a:MUHTH_J’ll'J’ ,BI':I'T’ ‘ "H = Yiea g
S H= R P
- EBaG=3:T= |T SRR o :! F Year (after calculatidn)
2160503 Seg 0 G v
#:J=1 H L \/ Wl ,..l'i':-_l"..-..;
188t H=F | v \
1189:5=y; b ' ] J
126: 50508 ‘S84 =
1381 ¥=]~] . -
L4 RIT _'_{ UaING ; PRINT
TDAYS=YeR L M
15816070 38 - N
JBRIIF G-33=p LtT GG+t 0 L
GITO 525 _ P
I1BiG=6+]13 s H2HL {7 1 a
AZA3I= INT (355, 25%H )+ =
INT (38, 64G0+] Start year
SEE:I_E__ INT (HHBBH S —| Month of base date
INT (Hs488)-385-1772 T Day of base date
RETURN U
BABI“Z¥: END v Month of target date
- w Day of targe__'tl_‘ date c
«7d X Number of days - '
Y
z
180
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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) s randomly chosen.

The character arrangement (A ~ Z) 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 sound

in the same characters within the allotted time.

|f they are all correct, you get 10 points.

If more than half are correct, you get 5 points.

After the allotted time is over, the next problem is displayed. The allotted time
a 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 scoré 100 points.

s 4 to 6 characters will be displayed. You are to type

181
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KEY OPERATION SEQUENCE . @ )y

Step
No,

Key Input

Display

Remarks

DEF] [ Z]

GRADE (1, 2, 3)?

IRTRT

|.-AZBDC,
1T LI D selisE

T EEE

IR

Grade.input - PR F RNt

AZBDC A

AZEBDC- AZ -y

T B PR s B E R N
4 ST I RO T I L N R S U I
AT cAlpmphe s T e I Y ORI TTNOY

T T T TS

EETEE o0
R

- e | “After the 10 qu
'YOUR < SCORE='gQ: 7 i1 .f '

LU SN A R N

ter the 10 questions are
‘driswered the scdie iy .
displayed, TS I,

YOUR SCORE BEST

If your score ig higher than
the high score the guidance

's displayed; ;"0

> T A

TURNLT e

T

HIGH-SCORE=80

“When ol want to piay n
the:same gride v, ... |

| Bwyghag

S ' ‘ T

B_WVS oeBE

il
f - I.‘i-..J..‘ N

PRECLE D T

[ IS
1

| Vour dcore Zg0.

>

182
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FLOWCHART

< High score | Grade
- 1

4 Depending on
grade and jength

401 characters arranged
according to random
numbers

Series of problem
characters input
character series

after all
of the characters
are input

After the loop has
been processed

Character input

37

[ Ag-A$+CSIE)
90 |

l{iharacter numbej
count JJ

o

[

110 Points are counted

-

depending on the number
of correct answers

Point become
the high score

1807 Ppoint )

YOUR SCORE

183
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PROGRAM LIST

1BV CLEAR @ DIM ps¢ 188t IF P3Y LET H=P: warIT
T L-’J*SJ- REMIom -, - oo 1B F"P:.MT "YOUR 300
, 15: INPUT bPHDECL-”533? - "'RE BEsT
il WAIT'R o a7meEND
LYEIF di=1a+qL2 g;+-L 3) Coags
<31 THEN 15 :
153:607T0 38 L,
2B:7AY WAIT B:P=g: -;;fmnﬁgﬁd,;,;'
PAUSE “HIGH-5CORE=": — :
b
IBIFOR S=1 TO 1ig L8 |V
491 B= RND 4+Z1Y¢="":p= R ' Loop counter
INT (Br22 -“”;gagryi;:¢
FBIFOR =@ TO B-1:C$eoy E | J
B@:0= BN 2BIEF(C)= ,agw-
- LHRE (D+E485:YE=vss S
CHRE fn+}4a3 HEXT H. .
thF=ve ;.4. . __I |
TO:BEEP IrE=ds WyLT 3@ J S
USING “23%2%R%3" K
§9:FOR W=1 TO Bw1@/lL: L Grade
PRINT Y$iA$: IF E=p RrTI
LET W=B#2B-/L: GOTO] % v
a8 ' e
35:L$(Ed= INKEY$ ¢ IF o . .
F(Er="" THEM i@ P .| . Score
AT AF=A$+CSIEY T Q V.
93:E=F+} e o Y
1BBINEXT Wig=B , _ | Loop counter
L1@:FOR W=8 TO B-1: IF p = F =
FOWI=CHCWY LET pP=eq =
1205HERT W: IF =R HEH‘n”ﬁ‘ﬂ?j[{Tﬁ 3“_.
158 P A G
138518 n»BII:T P= P+19 LW | Loop counter
GDTU 151.3 = _ S X ' * High'score
143:P=p+5 . g
ISFINERT I USING : BEEP [T T
31. PAUSE *YOUR- -SCORE . BS5) | J
P C85) |. ./
184
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Program Title: SOFTLANDING GAME

OVERVIEW
This game involves landing 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 isused,then the
rocket 1s thrust back out into space and becomes dust around the planet.
|f al! the fuel is burned 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 5 m/{unit time)?.
|f 5 units of fuel per a unit time are burnt, then gravity is offset.

Equations
H = Hot Vott —12—at2 H : height H,: initial height
V . d . A mam
V = Vgtat speed Vo Em.t!al speed
a : gravitational Fg: initial fuel
V2 = Vg +2aH acceleration F : fuel burned
t @ time

. H, = 500, Vo= —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.

185
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KEY OPERATION SEQUENCE... 5. : Plililias pymee L

Step
No.

Key Input

Display

1 .T _17'1_‘

il R B

PRI T

N 4

A4 . \
' designate fust ‘burpea!

' 500' PRl -y (R

REKSTART Kok 1oy Arhinte S

R T T
t |r'_'r. SRR

IR Ti

R gty il

GGJ’G' ;i S Ir; i

A

i

Height, ipéed; FUE) feft and
v fuel buent jnunit time aré
22y, | Clisplayed,

Lkl G . T,

i B IR N e T

N N I
i

A 452_”—..4'6‘. 1.91 :_.] g?; -'|1'._:' ,
T D A

SRR

(ORI E N D

Repeat

AT
{If successful) 'S'UCCESS'!! R X

| FUEL LEFT: F= 15

T . __I
e

L ST T
If failed).. 01| GOOD BYE!N
REPLAY (Y/N)? Wait for input on whether
e 1z | YioU wish to play again
nii| Play again. . -

n-
(N

End

186
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FLOWCHART

10 T
50
70 -
Screen display
a0
Any fuel left?
90 N
INKEYS
D$
100
Y _
N
130

Burnt fuel
exceeds fuel
left

140

Calculation of the
rocket’s height
and speed

150

rocket

higher than
ground tevel?

160 N

Speed and
height under
their limits?

200

Want to play
again?

210
Play again

187
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PROGRAM LIST

LALYA": WAIT sa: CLERR
i USING P3=-58:1p=0:p

F=r7

2BIBEEP T: PRINT ¥  wow
Tﬁ?* Hokk

38:08TA *TINME=",55," FUE

—=-?QE~’HETEHT"!SB
7

49z PEjTGRE

SBIRERD BSrUsBEsFo Bty H

EBAIWATT i

TRIPRINT USING "gtttresp
ISiFIC

38:IF F<=8 GOTD 174

FAIBEEP 1:D%= INKEVS

1883 IF D$="" LET C=p:
GOTO 138

118:C= Yol Ds

1281 4=

HEAHE

ET L=F
=L-5F HeH+5+%

.

-

[y

14

=

wa
_w -||“I

riwf

Lan N £ e I
[}
e K0

Ll B BT ||

+
8 G0TG 7@

ABS H{5)+¢ ABS
=Z BEEP 5: PRINT
CESSt1*: 30TO 13

et

I n

= s

e LL]
L3 o p

[ R
Ly B S

[ |

i

l?E:BEEP 3: PRINT *500D
BYE!!*: @OTH 195

138:WARIT 158: PRINT
USING TEERRYIVYFUEL L
EFT: F=*;F

198: WAIT 593 PRINT *REPL
AY (Y7H3 ?917¢=
INKEY#

208 IF (Zg=ye )+(Z$-“H“J‘a;:

{31 507D 198
21@: IF Z$="Y* 5OTO 1p
228:END

413
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MEMORY CONTENTS; ./ : -

Al V.,
C | Fuelburned
DséL Fuel bl

Tﬁfﬁar?ﬁélreuﬂ,fuelleft

G it IR .
H _Initial height, height

! Pl J Y

J

K

L

M

N

o)

P

a I

R =

S Speed

T .

U

vV R
W mhnﬁMe

X Vh""”

Y L

5 b
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Program Title: MEMORY CHECKER

OVERVIEW

A line of 12 characters will be displayed on the screen for approx. b seconds.
Your memory will be tested by how well you input the above line after it has
disappeared.

CONTENTS

The following type of line will be displayed for approx. 5 seconds. There are
2 characters and 2 numbers in each set.

haracter umber
KKK R Kok Yo W Y K J
Set 1 Set 2 Set 3

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.

Paints Evaluation Message
0 IDIOT
1 BAD
2 AVERAGE
3 oK
| 4 GOOD!
5 ¥ INTELLIGENT X
6 ¥KGENIUS)*
189

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

KEY OPERATION SEQUENCE ;; - RN it ST
Step Key Input Dfsplav Remarks
No. JT L 3 e e
'. 1 [IDEF[A] - »MEMORY CHECK ..., . I RV R
Vit s SEERRY RRERNTE i " Displiyaf) problem‘hne
. 55&(:} Sl .:3*
Fok XX KX X XXX x, character
. number
3 .‘ | ANS. _ o :gztn;mg for thelinpitof . 7]
5 KKXX ANS. - :‘:?r;mg for the mputﬁ of
6 | Kkxx KEXX KKXX KkXX | Display of the input,
; ' **xx KEXX HokXK ﬁnsg:l:;\é c})f the problem ling
8 ¥ XX AKX X CREX X Redisplay of the input
9 SH ‘DIOT R By o
! i OBAD T e y . o
L. | Avemace
oK a | 1 display of &ategory
¥ INTELLIGENT % 7 7/0: &
*KGENIUS KK o
10 REPLAY (Y/N) 7 Player input request
11 or@ I ¥, go tq step 2 |
> if N END

190
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FLOWCHART

20 —
Construction of the
problem line
150
Display of the .
oroblem line {Subroutine 500}
{5 sec.}
160
Answer input
200
isplay of the {Subroutine 520)
input
200
Redisplay of the {Subrautine 500}
problem line
200
- Redisplay of the {Subroutinge 520}
answer input
210
Evaluation
of memory
300
Display of
category
370

REPLAY
input (Y /N)

1M
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PROGRAM LIST

183 YA USING = LgIT 28
B: PRINT "MEMORY CWE
CK”: CLEAR s

2B:0IM BELOIRLa NS 1B %]
A WSS Ty 3T hdy 25 ¢
3142 Y5 ()44

3BIFOR I=1 TO S:N$(I)=
5TR$ 1@
:':'.‘Bll .

SHIFOR I=1 TD &

68:J= RND 26:1J=J+54

TBIG$(I)= CHRE (J):
MEXT I

38:FOR I=1 T 3

WIYF I p=r ¥

108:F0R J=1 TO
9

118: Y$fI‘-?$fI}+H${K;
MEZT J :

1282 J=(I-11%2+]

138: ﬁ$ﬁI‘-E$(J)+G${J+1;

148 HE=Y5(I>: ﬁ${I+:)-,,

RIGHTS (H$s22: NEwT @

I
150: GNSUR 508
168:FOR I={ TD 3
1782 INPUT *  ANS, = *jys

(I):R$(I)= LEkT$ (XF

LIhe4d
13@: 2$(I)— LEFTS CH$¢1),

1948: v$-73~ RIGHTS (%$(1>
1238 NEXT {

2B8:505UB 528: GOSUB Sag
! 50SYB 52@

218:N=B :

220:FOR I=1 TO 3

23@:IF ASCIX=PSCI) LET N
=N+1

2481 [F AF(I+3d=Y$:Ty LET
N=N+1

ZIBINENT I

268 N=N+1

ZTAIWAIT 158: ON N GOTH
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NEXT I:Ngcip

Ty

2:K= RND

STBilg=""s

Ty DU Y e
Faaoa Ry :

39@5339!3*@3333!34@3
359*:59
ZBE: BEER 1 PRINT * 1Dy

0T FDTD 378
?IE BEEP 1"PRINT *  BAD

o EBTD 379
329:BEEP 2: PRINT ")e1; AYE
. PﬁGEﬁ,HFDIO 3?8
B 1 E BEEP~2:: PRINT oK

Ty FDTU“:?E

548:BEEP 31 PRINT v, B0
0D1v: GOTO 378

358 BEEF 43 PRINT % INT
ELLIFEHT '3 GOTA 37
'8

355 BEEP 5:. PRIHT *kkGEN
TUSHw

BEEP 1: TNPUT
f“REPLﬁ?T{?xH}?",w$

3881 IF WS="N" THEN cpg

398: IF W$="Y" THEN 59

395:6070 378,

4809: 6070 379

“0R:WAIT 393: BEEP 23
PRINT Asciriascai;y
 MEAEC2YiA%C5) ;Y g
ASCZ A%y

519:RETURN

S28:WAIT. §@s BEEP 1
| PRINT: ‘USING “gRzggg®
IXSC13IX$¢2; w$<3>

325:USING

I3BIRETURN

BARIEND |

338
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MEMORY CONTENTS

A%
B$
C$ 9 columns of characters
D%
E$
F$
G
H$ N
| Index
J Random number generation
K Random number generation
L Random number generation
M
N Counter
0
P
o
R
S
- T
]
\Y
WS input for REPLAY
X
Y
2
Gs(eIX1 Characters (1 ~ 6)
N${101X1 Number table {1 ~ 10}
V(31X 2 2 columns after answering {1~ 3}
X${31x4 Work {1 ~ 3}
v$(3)%4 Work {1 ~ 3}
Z${31x2 9 columns before answering {1 ~ 3}

193
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Program Title: BUGHUNT WU ATAG L s

OVERVIEW L ]

iyl o

This is a game involving a man cl]:1asing after atbug; '+t cor
CONTENTS o S o
The bug moves according to random fnumbers. : A

The man chases the bug and kI”S it. ~ . L
S

The man moves by using the E *—I—» @ keys (INKEY$ i¥ used)

stay in the same place) R R
Initially the man is in position 4
(@, @). G
The bug is placed at a Position
that was chosen randomly, '
Hints are displayed as distance.

The distance is displayed by the
ABS (X —-a}+ABS(Y— b) equa-
tion. i
The initial energy level js 100
“This decreases by 1 with time. ,'
Each time that a bug is kl”&d
the energy increases by 5, 10, of
15, (The amount s chosen
randomly.) - o 1 N _ | 1

N W h oo g ow oo
£

l“ X

The score is determined by how _ 2 1 2 3 4 5 6 7 8 g9
many bugs were killed when the ESTRNE ro
energy level reaches Q. v P05|t|on of the man (X, Y)

{The position of the bug may . PositiGh of tha buig: (a, b)

“warp” when cornered.) ; S

The program can be started by

either pressing RUN (ENTER] of -

DEF [A] .

Concerning the display {Small characters are actual values)

L(x,y) D=2¢g E=e¢e J

Present position  Hint Heméining energy
(distance)

194
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e [Each time the man moves the display changes

Bug is caught

BANG! BANG! i

SCORE 5

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 T 2

3 7 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

P Display Remarks
K« *BUGHUNT GAMEXX
(0.0} D=6 E=100
2 8 0,1) D=4 E=99
3 6 (1,1) D=2 E=98 2 BEEPs
I
4 8 HIT! HIT! 5 BEEPs
5 BANG! BANG!
6 SCORE 1
-
7 ENERGY 108
195
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FLOWCHART

Initial setting
RANDOM
X=0:Y=0:E=100

: T=0:5=0:F=100

Setting of bug paosition
A=RND9 ,

B = RNDg

Distance calculation
=ABS({X—A)+ABS(Y—B}

Positions of the
bug and the man

Judge from the distance
L=1 BEEP 3
2 2
3 1
[

<§X, Y):L:E display)

;
L

Readin2,4,60r8
INKEY$— GS$. |
- l. -
G$ is used to move th;(

man, Time spent
§=8+1

Out of the
9x 9 range or G$
had read in gther
than 2, 4, 6 and 8, .~

The positions
of the bug and
the man
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Energy caleulation
_ —INT{S! 2)

Score display
GAME OVER

The bug is moved
by random numbers

Bug goes into "‘warp’*
BEEngStlmes L

. HITl HITI
_BANG! BANG!.

Paints and energy -
__, _Aadded

196
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PROGRAM LIST

1prvRY: RANDOM & WAIT 2
5p: PRINT vk BUGHUNT

GAME##": BEEP 3

2@=ﬁ=B=Y=B=E=1BE=F=iBE=

T=@:5=8
@i= RND 9:E= RND 2
Ril= GBS (X-fr+ ABS ¢y
B

s@: IF =& AND Y=B pOTI
426

{g@: IF L=1 BEEP 3

11@: IF L=2 BEEP 2

12@: IF L=3 BEEP 1

1z WAlT S8t PRINT “i¥5
STRE (¥aiv»"i STRS £
vy3»y D="i STRS N
v E="; 5TR$ (E2

1503 5=5+11E=F~ INT (5-23

15%:1F E¢=@ THEN 589

155: 6= INKEY# @ IF G%$=*
» GOTO 139

{5T:BEEP 1

1o@: IF G#="2" LET y=Y-1s
GOTO 218

178: IF 0%="4" LET ®=¥-1t
GOTOD 218

1g@ms IF G$="6" LET ¥=x+lt
GOTOD 218

{ag: IF G$="8" LET Y=Y+1:
GOTD 219

286 GOTO 158

z1@: IF %<8 LET ¥=@: GOTO
158

zo@s IF Y49 LET =@ GOTO
158

2%@: IF ¥»3 LET =23 GOTO
158

249 IF Y29 LET v=az 50TO
158

2575 IF A=A AND y=B 50TO
499

6@ E=F- INT (5727

27@: 1% E<=8 GOTD =288

28@:R= RND 3

o

D .
ownloaded from www.Manualslib.com manuals search engine

sag: IF R=1 LET B=B-1!

GOTD 544

Tg@: IF R=2 LET #A=A-1:
0TO 348

7i@:IF R=3 LET A=f+l:
5OTO 348

z7a: IF R=4 LET B=B+1:
GOTD 349

z4@: IF A<@ OR A3 6OTU 3
T8

35@:IF B{@ DR Bx? GOTQ ES
79

TR G0TO 48

T 7RI BEEP 4: PAUSE Yk
aRP ki GOTO 38

4@@: PRUSE YHIT! HIT!IY

41@:BEERP 3

479:PAUSE YBANG! BANG!"Y

430:T=T+1:C= RND ZaDiF=F
+C

4251 E=F- INT (S/2)

A48 WEIT 1@AR: PRINT *SCI
RE *iT: PRINT YENERD
¥ YiE

450 G0TO 38

cEBiWAIT 188 PRINT *SCO
RE 5 STR$ (T>: WAIT
- PRINT ¥ *DAME OYER
Lis?

518:END

g
| &
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MEMORY CONTENTS PRV A I

! PDSItl_pnOf bug X _-__qurd'i.n'atﬁ'-*; - L T L

| Position of bug:Y odreinate P

Remainirig energy” 1+ 1

A
B

| C ] Amounitiof energy, added : FEE
E
F

E nergy 'If_.:ve_l . i

G$ Key read in .
MO o ey ag oo

] g

_. Time'spent =

’ SCO'.’E '_." " -

r SUNRIE

i P t n
At P

- Mari position: X coordinate

"' "Man'BSsition ¥ coordinate

J
K

L.

M

N

0

P

Q ; S .
R Size of bug movement _:_
T

U

v

W

X

Y

Z

198
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Program Titl2: DOUBLE ROTATION

OVERVIEW

Quickly put in order A, B, Cr-vn-
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 sequence 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 10 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 4 2 3 4 5 6 7 8 9
#17 move to each side chang- M |E|H|B]|F ] | lA\C l J I D . G
T — — %

ing the configuration 1o (2.
If 1 is now input, the “E” 4 7

moves to the far right but (2) - ElH B 1A‘C J ‘D‘G_l]
#E" stays in its place because
it is already in the far left
position, becoming configura-
tion (3).

199
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KEY OPERATION SEQUENCE";:

Step
No,

Key Input

Display

Fien]arks

LT

(EF) (A7)

DOUBLE ROTATION - - -

TR T

R P

i

MUY

l Sy i g vhion)

te

Sacieb 23 HLky

R N T KA
..,A‘.'E‘J.-..'._- LRI

Ay T JE o

-III

Randorn requence dlsplay ‘

)||

wri i Numbers betweeni 1:ang: 9

.are selacted and, input,

Repeated riput i @

W R R

. " HEI VRTINS
A AR &
. A | ABCDEFGHH . LRI BT
S IR T S |
LGAME END
, 1 ' | YOURSCORE 35 , |
j I R el PR
. > B i 3
—‘ Does plaver want.to plav
using the same begmmng
i 71, i LA j ., randem, characmrs? oo
1 [ Aty |
Same as[DEF] [ A Jin
succession

can be used

180: ¢ = VAL D$ IF D$ = ”@" GOTO 210

240: IFC<—1GOT0260 ' o
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FLOWCHART

10 400

Initial setup

70

Random number
generated

110

Characters are §to-
red depending on
randorm numbers

170

A seguence of
characters is
displayed

Sequence of chara-
cters is shifted ac-
cording 1o the
input numbers

310

Game over
score

201
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PROGRAM LIST

a

2es

32@:

338:
4891

471

{BEEP 5:

Wt DM BEcay
PAUSE "DOUBLE ROTATI
L

*BF{B)="ABLDEFGHI T
$BE(L =m0

fIF B{MB GOTO 74
A=A OR 3
*EFC10=B$C10+ MIDS ¢B

FOAxsRel3: NEXT T

PBEC2I=B301

]

fBEEP 1

‘DF=""1 PRINT 23$(23:0

F= INKEYS$

0= YaL 1%

*IF C=8 GOTO 17m

"B (3= LEFTH ¢B$(2),
L

PB3{d)= RIGHTS (B3¢
1 18-C

*IF D=1 GODTO 25@

PBFI3i= RIGHTS (B$¢3)

210+ LEFT$ (B$(31,0-
13

*IF C=2 3070 238
*B¥{4)= RIGHTS (Bsia)

+3-Co+ LEFT$ (B3(43,
13

PBFC2I=BS(II+BEC4)
N+
:IF BS(2)<>B5(B) 5OTO

154

PAUSE *pAME
ENDY

WAIT 298: PRINT
USING *8388": v¥our 3
CORE" N

END

"BY: WAIT 58: GoTD 1§
24
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MEMORY CONTENTS - :-

Al
B v

) C \/ .
B$ nputkey o
£ — -
F _
G e
H -
! N4
/ N
K g
L
W
N Score™ -
5 e
2]
a
R Handéﬁf%ﬁ?ﬁbem
S v
T
U
v i
w
X
Y
V4

BS {4) Character sequences
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Modification Summary of the CE-125 Program Exampl@

The PC-1246S cannot use this>

Pragram MATRIX PRODUCT (program due to the shortage
Title of memory capacity.

e KEY OPERATION SEQUENCE

510N FOSITION =— | = | REV. POSITION -
T DATA PRINTZ (Y/N)_] = [LALL PRINT (Y/N)-.

e Change 2 step of the program list as follows:

TEA TR IIE(RI=TTE INFUT 28@s THRUT *fbl PRIFTCYAH
CREY. o3I TION=" 1 BEC YRRRLE
puyiZ= LEN BE(E0:
GOTO 178
Program NUMERICAL INTEGRATION USING
Title SIMPSON’S RULE

e KEY OPERATION SEQUENCE

[Foa: NPUT = 1/CAL. =22-| = LlNP.=1/CAL.=2?f{

[ALL DATA SRINT 7 (VN | = [ ALL PRINT (Y/N)_|

e Change 2 steps of the program list as follows:

s CLERR 3 WAIT £H 14@: INPUT *RLL PRINTEYAN
TWPUT ”IH?.=1:"C¢|L.=E 1TIWE
2ei0r HOTH 1B
) 203

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Progrim. 17 | coRRELATION:-i:?"c-_:osEE-F-ioiEmslmiio-fii_éll{iEAn
Title REGRESSION ' SoERR

o KEY" OPERATION SEQUENCE e

o o A JJ Lo
N st

 [REVISION. POSTTION 2 _l [:Ev FOSITION = ]

- i1
(R

| ALL DATA PRINT 2 (Wl\ﬂ LALL PHlNT (Y/N) 7

Xt ERE i R
1 B - jl .

] Change 2 step of the program lrst as follows

| ':'3.,"1 E IM 0y

SEE‘“B”'BJ‘E!E}‘” iLNPUT G SEE ez PALMPUT I%8LL PR
’E’:'-.a‘ PUSITIon-"'Bsf o INTY ?xm"ms
Program
Title HISTOGRAM

* INSTRUCTIONS
“OVERBELETED CHECK” b “OVER DELETED””’

® Change 3 steps of the program list as follows

2B:PRINT "RANGE A=(DaTh 2513 IF D(Ni- 1 5 BEE” ey
=31 INPUT "A=Yif, . LHAIT 3 PRINT *oveR-p
B="3i3 © ELETED fie
SE=IHPUEE?SCﬁLE;UHII 5I. L
ZE="»D
o _ The PC-124GScannot s
_F;_lfggeram . CR 0SS-FOOTING ( program due to the shourt{:ngt: l§f>
Lo memoaory capacrty

¢ KEY OPERATION SEQUENCE

EEWSION POSITION = _ [ N DREV. POSITION =_:[

[ DATA IN=1/OUT=2?__:, > DATA IN=1/0UT=2]

® Change 2 steps of the program list as follows:

1382 INPUT “REY. POSITION 3581 INPUT "DATE IN=1.0yT
=U;C$:E= LEH B$::"‘:$= *2“1[’{ j_F-' ".K"'l.r"‘":l{*
RIGHT# (C$,Z2-23:1%= =1 GOTO S5a

YAL A% GOTO 145

204
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Program
Title SORTING

e KEY OPERATION SEQUENCE

]CHARACTEH _ 1/NUMBER =27 — [ = rCHAR. — 1/NUM. =22 — J

= 1/DEC.=2? — J

l 'NCREASE = 1/DECREASE =27~ | = [ InC.

e (Change 2 steps of the program list as follows:
T THPUT Y INC. ={sDEC, =2

13t CLEAR S INPUT 7
Y30

CHER, =1 HUM, =228

Program THE LOAN LIMIT, CALCULATION OF THE
Title NUMBER OF INSTALLMENTS

e KEY OPERATION SEQUENCE

Duo. OF INSTALLMENT =_ ] ~ [ NO. OF INST.= —

[ INSTALLMENT AMOUNT=_| = | INST. AMT. =

e Change 3 steps of the program list as follows:

2@ INPUT YND. OF INST.= 4mEs TNPUT “INST. AMT.="3

wd

YIE
1@ INPUT v 5IZE LIM
1T=":1
Program BIORHYTHM (SEMI-GRAPHIC)

e KEY OPERATION SEQUENCE

DATE OF BIRTH: YEARQ = l BIRTH: YEAR = _

® Change one step of the program list as follows:

TEeINPUT *BIRTH: YEAR="
P15y YMONTH=" ¥ VDAY=
1"

205
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A A'/\S Pt ke

A i

I

CTTA VYV A

ABS
ACS -

AND

AREAD

ASC

ASCI|

ASN

ATN

Arrays

Auto off {(Auto Power Off)
BEEP

Busy
CA key
CE-125
CE-126P
. CHAIN
CHRS$
CLEAR
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Batteries, PC-124GS/ 1 248

36 |-Clear key o

36, ] CONT, . :
36 | cos |
36 CSAVE

134 Cursor

37 Cassette

.20 Commands
L "..3:7."___:". : ,Compat!blhty
37 1" constants

37 | DATA .
37 | DEFkey -
20 | DEG_.._._.
37 | DEGREE

129 DELete key

138 | DIM®

138 | DMS

130°'|" Debigging

- 130 Display: -
38 END
85 ENTER key o
186 [ Exp T
142 Editing calculations

130 Editing programs

13811 Error Messages
R < Exponentiatron

17" Expressioris

86 FOR...TO .. S STEP ;-
14 Formattmg output

11 ¢ Functlons S RS YR
10 GOSUB
~835)1:.60TQ. ., ..

61 GF\'AD s e

87 Hexadecrmal R
135 THEN

89 INKEY$

2086

72
73

10
.74

11

54
43 72
150"
30 32
97
T B2
131
90
23
92
120
138
11
94
9,18
132
20
45
140

32

35
v 05
144

., 40, 129

97

- .16,98

29
32

100
129
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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 (Start up}

ON ... GOSUB
ON...GOTO
OR

Operator precedence
Operator priority
Operators

P «— NP

PASS

PAUSE

Pl

PRINT

PRINT #
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101 |
103
46
132
135
135
105
77
78
132
132
106
52
31
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

207

PROgram mode
Parentheses
Prealiocated 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

SQR

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 CORPORAT]_QN

OSAKA JAPAN

-

77 joss @SHAHP COHPOH.A 10“ |

_,"PRINT_ED IN: JAPAN/IMPRINE AU JAPON,

51=2 9T(T|NSE1086E022)
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