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Introductory Note

Welcorne to the world of SHARP owners!

Few industries in the world today can match the rapid growth and technological
advances being made in the field of personal computing. Computers which just a
short time ago would have filled a huge room, required a Ph.D. to program, and
cost thousands of doltars, now fit in the palm of your hand, are easily programmed,
and cost so little that they are within the reach of nearly everyone.

Your new SHARP PC-1251 was designed to bring you all of the latest state of the
art features of this computing revolution. As one of the most sophisticated hand
held computers in the world today it incorporates many advanced capabilities:

* MEMORY SAFE GUARD — the PC-1251 remembers stored programs
and variables even when you turn it off,

Battery powered operation for true portability.

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

Programmable functions which allow the PC-1251 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) far 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
PC-1251 is a powerful tool, designed to meet your specific mathematical, scientific,
engineering, business and personal computing needs. With the SHARP PC-1251
you can begin NOW providing the solutions you'll need tomorrow!



How to Use This Manual

B ---CHAPTER 1 _
HOW TO USE THIS MANUAL

This manual is designed to introduce you to the capabilities and features of your
PC-1251 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
PC-1251 by reading and working through Chapters 2 through 6.

* Chapter 2 describes the physical features of the PC-1251.
¥ Chapter 3 demonstrates the use of the PC-1251 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 PC-1251.

* Chapter 5 introduces you to BASIC programming on the PC-1251, 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 Chapters 8 and 9 to
learn the specific features of BASIC as implemented on the PC-1251. Since every
dialect of BASIC is somewhat different, read through this material at least once

before starting serious programming.

Chapter 8 is a reference section covering all the verbs, commands, and functions
of BASIC arranged in convenient alphabetical groupings.

Chapter 9 provides examples of useful and interesting programs that illustrate
some of the technigues of using BASIC an the PC-1251.

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,

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

Detailed Appendices, at the end of the manual, provide you with useful charts,
comparisons, and special discussions concerning the use and operation of the
PC-1251.



Introduction to the PC-1251

CHAPTER 2
INTRODUCTION TO THE PC 1251

The SHARP PC-12561 system consists of:

* B2-character keyboard.

¥ 24-character display.

* Powerful BASIC in 24KB ROM.

* 8-bit CMOS processor,

* 4KB RAM,

* Dptional CE-125 Printer/Microcassette Recorder.

mmmﬁ--aam
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To familiarize you with the placement and functions of parts of the PC-1251
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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[A]~ [Z] Alphabet keys. You are probably familiar with these keys from the

=]

SPC

L]

P— NP

standard typewriter keyboard. QOn the PC-1251 display, the charac-
ters always appear in the upper case,

Equals key. On the PC-1251 this key is not used to indicate the end ofa
calculation; in BASIC programming this symbol has a special function.

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

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 m before
the PC-1251 will act on alphanumeric input from the keyboard. Pressing
(SHFT] before pressing this key will cause the PC-1251 to switch on and
off the printing of calculations on the CE-125 printer.

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

key. Press this key before pressing any key which has a character
above it and the character above is displayed. (Note: Not used to
capitalize letters as all alphabet keys on the PC-1251 are in the upper
case),

Down Arrow key, Press this key to display the next program line. Press-
ing before pressing this key produces a left parenthesis.
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Introduction to the PC-1251

Up Arrow key. Press this key to display the previous program line.
Pressing before pressing this key produces a right parenthesis,

Backspace key. This key allows you to move the cursor to the left with-
out erasing previocusly typed characters. Pressing before pressing
this key will DE Lete whatever character the cursor is “‘on top of ",

Forward key, This key allows you to move the cursor to the right with-
out erasing previously typed characters, Pressing before pressing
this key makes a space directly before the character the cursor is "“on
top of”. You can then INSert new characters into this space.

BREAK key. The key temporarily interrupts a program which is
being executed. Pressing this key afteran AUTO OFF turns the computer
back on.

#

& These symbols are found above the top row of alphabet keys.
Pressing and then the alphabet key under the character
desired displays these symbols.

’
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Use this power slide switch to turn ON and OFF the PC-1251. Notice
that the machine is ON when this switch is positioned in any one of three
modes, RUN, PROgram, and ReSerVe.

~ {9 ][+ ] Number keys. The layout of these keys is similar to that found

I S S

m
fal
L

4

on the standard calculator,

Clear key. Pressing Clear erases the characters you have just typed in and
“release’” errors. Pressing before pressing this key activates the
CA (reset) function. CA clears the display and resets the computer.

Division key. Press this key to include the division aperator in calcula-
tions.  Pressing and then this key will display the “power”
symbol, indicating that a number is to be raised to a specific power.

Muitiplication key. Press this key to include the multiplication operator
in calculations, Pressing and then this key displays the *“less
than' character.

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

Addition key. Press this key to include the addition operator in calcula-
tions. Pressing and then this key displays the exponentiation
character used in scientific notation.

T /@ These three characters are found above the zero, decimal point and 3

keys. They are displayed by pressing and then the character
under the symbol desired.

10



'DESCRIPTION OF DISPLAY

Intreduction to the PC-1251

The ligquid crystal display of the SHARF PC-1 251 shows up to 24 characters at one
time. Although you may input up to 8@ characters including in one line,
only the first 24 characters are dispiayed. 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:

BUSY

DEF

DEGRAD

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 |NSert and DELete functions.

Program Execution Indicator. When the PC-1251 is executing a pro-
gram this indicator is lit {except when characters are displayed). The
PC-1251 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 PC-1251 as a calculator.

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

Angular Measurgment Indicator. This indicator displays the current
unit of angles for the input of trigonometric functions. Depending on
the mode in use the display will read DEG {degrees), RAD (radians), or
GRAD (gradients).

Shift Key Indicater. This indicator tights up when the key has
been depressed. Remember, the key must be released before
depressing any other key.

Error Indicator. Whenever an error is encountered this indicator is
displayed.

11
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Reset button

ALL RESET: Reset button. This button is used to reset the computer when ClLear
or CA is not sufficient to correct the problem,

NOTE
To reset the PC-1251 hold down any key on the keyboard and
simultaneously press the RESET button on the back., This preserves
all programs, variables, and reserve memory.

Reset hutton

Press the ALL RESET button with
any pointed object such as a ball-
point pen, Do not use easily
broken points such as mechanical
pencils or the tips of needlss,

PC-1251

IT you get no response from\any key even when the above operation is
performed, push RESET button without any key.

This operation will clear the program, data and all reserved contents, so
do not press the RESET button without any key except when necessary.

Reset button




introductory Note

PC-1261

Contrast Control

Turn the control in the direction of
the arrow for the clearer display, and
turn it in the opposite direction for the
dimmer display.

Adjust it so that the display is easy
10 see.

CELL REPLACEMENT

The PC-1251 operates on the lithium cell alone. When connected to the CE-125,
the PC-1251 can also be supplied from the CE-125 if it has enough power voltage
and the lithium cell power decreases. This minimizes the power consumption of
the lithium cell.

When replacing the cells these cautionary instructions will eliminate many problems:
e Always replace both of the cells at the same time.
¢ Do not mix a new cell with a used cell.
® Use only: Lithium cell (type CR-2032), two reguired

INSTALLING THE CELLS

The display is dim and uneasy to see when viewed from the front even by
turning the contrast control on the right of the computer counterclockwise as far
as it goes. This indicates that the cell power is consumed. In this case, replace the
cell promptly. {Using the optional CE-125 peripheral equipment, record programs
and data on tape in advance.)
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(1} Turn off the computer by setting the power slide switch to the OFE position.

{2) Remove the screws from the back cover with a small screw driver. (Fig. 1}

3

Fig. 1 - J@ g

{3} Remove the cell cover b_y stiding it in the direction of the arrow shown in
Figure 2.

Cell cover

Fig. 2

{4) Replace the two cells. {Fig. 3}

Lithium cell

(5} Replace the cell cover by sliding it in the reverse direction of the arrow shown
in figure 2.

14
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(6) Hook the claws of the back cover into the slits of the computer proper. (Fig. 4}

Fig. 4
{7} Push the back cover in slightly while replacing the screws.

{8) Turn on the computer by setting the power slide switch to the ON position and
press the RESET button to clear the computer,
The display should look like this:

DEG

",
'
o
O

Prompt symbol

If the display is blank or displays any other symbol than the prompt .+
remove the cells and install them again, then check the display.

NOTE:
Keeping a dead cell in the computer may result in damage to the computer from
solvent leakage of the cell, Remove a dead cell promptly.

CAUTION: Keep cell out of reach of children,




Using the PC-1251 as a Calculator

Now that you are familiar with the layout and compecnents of the SHARP PC-1 251,
we will begin investigating the exciting capabilities of your new computer.

Because the PC-1251 allows you the full range of calculating functions, plus the
increased power of BASIC pragramming abilities (usefut 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 PC-1251, be sure that the batteries are correctly installed.}

To turn ON the PC-1251, slide the power switch up and select one of three modes,
RUN, PRO, or RSV. For use as a calculator, the PC-1251 must be in the RUN
mode. When the machine is ON, the prompt {>>) will appear on the display.

To turn OFF the PC-1251, slide the power switch to the OFF position.

When you turn OFF the machine, you clear {erase) the display. However, the
PC-1251 does remember all programs, reserve keys, and mode settings which were
in use when the computer was turned OFF. Al of these setifngs are still in effect
when the machine is turned back ON.,

When the BEEP instruction or CLOAD command is executed, stop the execution
by pressing the key and slide the power switch to the OFF paosition.

in order to conserve on battery wear, the PC-1251 automatically powers down
when no keys have been pressed for about 11 minutes. {Note: The PC-1251 will
not AUTO OFF while you are executing a program.)

To restart the computer after a AUTQ OFF press the % key. All settings
will be exactly as they were when the AUTQ OFF accured.

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

8



Using the PC-1251 as a Calculator

The PROMPT (>>) tells you that the PC-1251 is awaiting input. As you enter data
the prompt disappears and the CURSOR (—} moves to the right indicating the next
available location in the display.

The right [ ] and left [« arrows move the cursor within a line.

informs the PC-1251 that you are finished entering data and signals the
computer to perform the indicated operations. YOU MUST PRESS AT
THE END OF EACH LINE OF INPUT OR YOUR CALCULATIONS WILL NOT
BE ACTED UPON BY THE COMPUTER.

When performing numeric calculations input appears on the left of the 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 caleulations inte the PC-1251.
These characters have special meaning in the BASIC programming language.

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

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

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

culations). ClLear erases the display and resets the error conditon. |t does not erase
anything stored in the computer's memory.

" Simple_Caleulations
The PC-1251 performs calculations with ten-digit precision. If you have not
already done so, turn ON your computer by setting it in the RUN mode. Now try
these simple arithmetic examples. Remember to Clear between calculations.
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Input M

(51 (80 (+) [5) (B0 (Bwmem) | 100.
) (80 (8 (=] (5] (2] (ented] 50.
06 (2] (%) (1] (&) [ewven) 600.
(2] [8) (&7 (7 (5 (Enren) 60.
0@ =/ (& (7) @ 100.
wales | 6.283185307
=) (&) (20 (eween) 8.

Even after the PC-1251 has displayed the results of your calculation, you can re-
display your last 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 right and left arrows are very helpful in editing (or maodifying) entries
without having to retype the entire expression.

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

As the head of personnel in a targe marketing division, you are responsible for
planning the annual sates meeting. You expect 309 people to attend the three day
conference. For part of this time, the sales force will meet in small groups. You
believe that groups of six would be a good size. How many groups would this be?

Input Display

(3] (8] (@) (7] (&) [(Enver] 50.

18



Using the PC-1251 as a Calculator

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

Input Display

<] 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 [« arrow, the cursor is positioned at the end of the display. Use the [4lto
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 5 to replace the 6. 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
= 3p0/5..
60.

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

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

Input Display

(2] (@) (7] (5 [enteR] 6.

19



Using the PC-1251 as a Calculator

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

using the » ).

Input Display

] 30/5

Because you recalled using the [®]) the flashing cursor is now positioned over the
first character in the display. To correct this entry you wish to insert an added
zero. Using the[®], move the cursor until it is pasitioned over the zero. When
making an INSert, you position the flashing cursor over the character before
which you wish to make the insertion,

fnput Display

> 3@/5

Use the INSert key to make space for the needed character.

[nput Display
mE 3.0/5

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

Input Display
308/5
60.

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

Input Display

(81[@) @] [® ] (2] (5] [ENTER] 600.

20



Using the PC-1251 as a Calculator

The results seem much too large. ¥ you only have 30@ people attending the
meeting, how could you have 608 “small groups’'? Recall your entry using the [P}

Input Display

3 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 posi:nion the cursor “on
top of* the character to be deleted,

Input Display

) 3000/5

Now use the DE Lete key to get rid of one of the zeros.

Input Display
300/5

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

Input Display

60.

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

21



Using the PC-1251 as a Calculator

Recalling your last entry is essential when you get the dreaded ERROR message.
Let us imagine that, unintentionally, you typed this entry into the PC-1251:

Input Display
(3] (@] 211 (/] (5] [EnTER] ERROR 1

Naturally you are surprised when this message appears! ERROR 1 s simply the
computer’s way of saying, “I don‘t know what you want me to do here”. To find
out what the probiem is, recall your entry using either the [&1 or (] arrow.

Input Display

=0 300/15 ]

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 DELete key.

Input Display
60,

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

When using the PC-1251 as a calculator, the majority of the errors you encounter
will be ERROR 1 (an error in syntax}. For a complete listing of error messages,
see APPENDIX A.

The PC-1251 allows you to use the resuits of one calculation as part of the follow-
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 $150.00 for each
attendant, Figure your total budget:

Input Display

(3] (8] (1] [[1] (B8] (F] EnTeR) 459000,

22



Using the PC-1251 as a Calculator

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

Input Display

*] =] O] &1 45900. x. 15_

Motice 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 :

g . . %
NOTE: The [_—jh key can not be used in the calculation. The Dﬂ key should be

used as a character only.
Example: 45000 15 -+ ERROR 1

Input Display

6750.

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

Input Display

= (&) @ (@) (2] 6750. —4000_
{ENTER) 2759.

Decarations witl be $1225:

Input Display

(=1 (1) 2] (2 (5] [ENTER] 1525.

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

Input Display

(=1 () [Z] (8] (&) [ENTER] —675,

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

Input Display
(=1 —675.%—-1_
675.

Now you add this result to yeur original presentation budget:

input Display

(+] (&) (7] (5] (&) [enTeR) 7425.

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

Input Display

(7] (4] (5] (@) (&) (&) [EnTer] #.165

Fine, you decide to aflocate 16.5% to the awards presentatian,

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

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

675+6750/4500@ might be interpreted as

67b + 6750 6750
45000 or 678 + roioa
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When performing compeound caleulations, the PC-1251 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:

(6756+675@) / 45000 or 675+ (675@ /45000)

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

Input Display

Gsaen) (7] (61 (20 (5 (1 [(E]
(7] (508 ) Emer) 0] 7 (4] @.165
(&]

(57 (@] (8] (@] [eNTER]

[6) 71 (5 (3 ) (O
(1) (5181 7) (2] (51 (#1(d] 675. 15

Using Variables in Calculations
The PC-1251 can store up to 26 simple numeric variables under the alphabetic
characters A to Z. |If you are unfamiliar with the concept of variables, they are
more fully explained in Chapter 4. You designate variables with an Assignment
Statement:

A =25
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:
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Input Display

(RI=EIA1 0808 (F] &) —

Ealwalrslrala-s R=45000-7425_
37575, |

As you press the PC-1251 performs the calculation and displays the new
value of R. You can display the current value of any variable by entering the
alphabetic character it is stored under:

Input Display

(8] 37575,

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

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

Input Display
(R (%] (5106 1(F] | Rx.60_
| 22545,

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

Input Display

) (%] (=] (2] (5 (enTER] 9393. 75

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

¥ You assign a new value to the same variable.

* You type in CLEAR {not the ClLear key}.
* You clear the machine using the ALL RESET button.

* 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 5 for a discussion of the use of variables in pro-
gramming.

- Chained Calculations
In addition to combining several operators in one calculation, the PC-1251 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
xept to your original allocation of 15% for the awards dinner:

Input Display
RIECOEEIE]E] 5]

@) (21 (]G] (o (R () R=. 85*45000, R*x.60_
el led

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

Input Display

22950,

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

Input Display

(@) (ENTER) I 38250,

Now It's Your Turn’
This concludes our discussion of using the PC-1257 as a calculator. Undoubtedly,
as you became more familiar with your machine'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 PC-1251. In the next
chapter we will examine the concepts and terms of the BASIC language, as it is
used by the PC-1251. Then you can begin to create your own, unigue, problem-
solving programs, 27
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In this Chapter we will examine some concepts and terms of the BASIC language.
Because the PC-1251 uses many features of BASIC when used as a calculator,
sorme of these concepts are also useful for advanced calculator functions,

In Chapter 3 you entered simple numbers for use in calculations, without worrying
about the different ways that numbers can be represented, or the range of numbers
that the SHARP PC-1251 can process. Some of you, however, may need or desire
to know more about how this computer uses numbers.

The SHARP PC-1251 recognizes three different ways to represent numbers:

* Decimals.
* Exponential or scientific notation.
* Hexadecimal numbers.

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

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 1Q. 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 10's, the third
the number of 10@'s, and the fourth the number of 1000’s, These are simply
increasing powers of 1@:

10°=1, 16" = 10, 10% =100, 10° = 1006, etc.

Scientific notation breaks down a decimal number into two parts: one shows
what the numbers are, the second other shows how far a number is 1o the |eft,
or right, of the decimal point. For example:
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1234 becomes 1.234 times 108> {3 places to the right)
654321 hecomes 8.54321 times 18% (5 places to the right)
BOB125 becomes 1.25 times 14~ (4 places to the left)

Scientific notation is useful for many shortcuts. You can see that it would take
a lot of writing to show 1.0 times 10%7 — & 1 and 87 zeros! But, in scientitic
notation this number looks like this:

1.0 x 10%7 or 10 E 87

The PC-1251 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':

1234567800000 is displayed as 1.23456789 [E 12
.0OPRREEOERR T is displayed as 1. E —12

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

played.

The largest number which the PC-1251 can handle is ten significant digits, with two
digit exponents. In other words the largest number is:

0.099999999 E 99 = 9992999999900¢AARARERRAAARARRHEBRAN
lnlololelinleledsteleels Tl el loluleluls lnud lninloln;
0000G0EE0GIRBURERR00EARRR0OR0BE

and the smallest number is:

9.099099999 [ —99 = . (0GFR0CCEBRACCAROAREGRADR0AE0000E
00@BE0E3300EE000000BRARAGRIDNDY
003030REBGORAROR0O0AARRIRAARCEBA0
99999999

Under certain circumstances, when numbers will be used frequently, the PC-1251
uses a special compact form. In these cases there are special limits 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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The decimal system is only one of many different systems to represent numbers.
Another which has become quite important when using computers is the hexa-
decimal system. The hexadecimal system is based on 16 instead of 18. To write
hexadecimal numbers you use the familiar @ ~ 9 and 6 more “digits"’: A, B, C, D,
E, and F. These correspond to 18, 11, 12, 13, 14, and 15. When you want the
PC-1251 to treat a number as hexadecimal put an ampersand ‘&’ character in front
of the numeral:

&A =10
&19 = 16
&10d = 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 discussed in the
last paragraph. Hexadecimal notation is never required in using the PC-1251, but
there are special applications where it is convenient.

In addition to numbers, there many ways that the SHARP PC-1251 uses letters
and special symbaols. These letters, numbers, and special symbols are called charac-
ters. These characters are available on the PC-1251:

123456784840
ABCDEFGH! JKLMNOPORSTUVWXYZ
P #8 % &)k +, - /. <=>2@ 1~E
In BASIC, a collection of characters is called a string. In order for the PC-1251 to
tell the difference between a string and other parts of a program, such as verbs
or variable names, you must enclose the characters of the string in guotation marks
(I').
The following are examples of string constants:

“HELLO"

“GOODBYE"”

“SHARP PC-1251"

The following are not valid string constants:

“COMPUTER No ending quote
“ISNTT Quote can't be used within a string
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-Variables.
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 variabies 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 PC-1251
as a calculator in Chapter 3. Simple numeric variables are used to store a single
number and are designated by a single letter {A — Z}):

A=05
C = 12.34b

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%
Cé

A string variable may be from @to 7 characters long. 1f 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.

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 arvay A
B(3,2) The element in 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 give
its name and its size:

DIM X (b}
DIM Y (32)

Note that DIM X({5) actually creates an array with six entries:
X{@ X{1 X(2} X{3} X4 X{5)
Similarly DIM Y({2, 2) creates an extra @ row and a extra @ column:

Yi{@g,a Y@  Yie?2
Yi1,@) Y{1,1) ¥{1,2}
Y (2,0) Y2, Y22

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

The form and use of the DIM verb is covered in detail in Chapter 8.
Note: the A array does not have the extra @ element and does not need to be
DIMensioned {see section below on Preallocated Variables),

String array variables have the same refationship to numeric array variables as

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

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

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

DIM X${12) % 8 DIMensions a string array with 13 elements, each a string
8 characters long

Chapter 8 details the use of the DIM statement,

Some of the variables which you will use most frequently have already been
allocated space in the PC-1251s memory. Twenty-six locations are reserved for
numeric variables A — Z, siring variables A$ — Z$, numeric array A{26), OR
string array A$(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% AlT) A%(1)

2 B B$ A(2) A$(2)

3 C C$ A(3) AS(3)

4 D D$ Al4) A%(4)
23 W W3 A{23) AS(23)
24 X X3 A{24) AS%{24)
25 Y Y4 A(25) AS({25)
26 2 z$ A(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$, vou
will get an Error 9. Similarly, if you store a number in A(24) and then store
another number in X you will over-write the first number, but you will not get an
error message.

The Al ) 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 286,
but if you do, the first 26 elements will use the reserved locations while the el-
ements from 26 on will be stored in a different part of the memory. The only
way that you will notice this, however, is that these 26 special 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.

1 DIM is used to allocate the A{ )} or AS{ ) 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. [f this occurs, it is necessary to redi-
mension the array.

An expression is some combination of variables, constants, and operators which
can be evaluated to a single value. The calculations which you entered in Chapter
3 were examples of expressions, Expressions are an intrinsic part of BASIC
programs, For example, an expression might be a formula that computes an
answer to some equation, a test to determine the relationship between two quant-
ities, or a means to format a set of strings.
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The PC-1257 has five numeri¢ operators. These are the arithmetic operaiors which
you used when exploring the use of the PC-1251 as a calculator in Chapter 3:

+  Addition

—  Subtraction

*  Multiplication
/  Divisian

~  Power

A numeric expression is canstructed 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)+A(3,4)+5.0-C
{A/B) * (C+D)

In certain circumstances the multiplication operator can be implied:

2A  isthesameas 2 KA
7C roae ar a FXC
ABC isthesame as AXBX(C

As you can sge from the last example, there is a possibitity that implied multipli-
cation could be confused with other BASIC words, so don‘t use this form unless
the context is very clear.

NOTE: Negative numbers may not be raised to a power with the ~ operator
since you may obtain incorract signs. If negative numbers may be
encountered in a program, convert the numbers to positive numbers using
ABS before using the ~ operator. You will ther have to change the result
to the appropriate sign.

String expressions are similar to numeric expressions except that there is only one
string operator —— congatentation {+). This is the same symbol used for plus.

When used with a pair of strings, the + attaches the second siring to the end of the
first string and makes one longer string. You should take care in making more
complex string concatentations and other string operations because the work
space used by the PC-1251 for string calculations is limited to only 79 characters.
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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" + 14 is illegal
.ll15ll + Jlllmfl is 11151@”' not 14251'1

“Relational Expressions |
A relational expression compares two expressions and determines whether the
stated relationship is True or False. The relational operators are:

> Greater Than

>=  Greater Than or Equal To
= Equals

<> Not Equal To

< = Less Than or Equal To

< lLess Than

The following are valid relational expressions:

A<B
c,2)>=5
D(3)<>8

If A was equal to 1@, 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 ASCII values}. If one string is shorter than
the other, a @ or NUL will be used for any missing positions. All of the following
relational expressions are True:

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

Relational expressions evaluate to either True or False. The PC-12561 represents
True by a 1; False is represented by a @. In any logical test an expression which
evaluates to 1 or more will be regarded as True while one which evaluates to @
or less will be considered False. Good programming practice, however, dictates
the use of an explict relational expression instead of relying on this coincidence.
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Logical expressions are relational expressions which use the operators AN D, OR,
and NOT. AND and OR are used to connect two relational expressions; the value
of the combined expression is shown in the following tables:

A AND B Value of A
True False
Value True True Faise
f
% 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 Bor 1)

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

DECIMAL BINARY NOTATION
NOTATION OF 16-BIT

32767 0111111111111
3 000000000000001 1

2 G000000000000010

1 0000000000000001

0 0000000000000000

-1 LRSERERELRERELE

-2 1111111111110

_3 1111111111111101
—32768 1000000000000000

Thea negative (NOT} of a binary number 0000000000000001 is taken as follows:

NOT 0000000000000001
{Negative} — T111111111111110
36
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Thus, 1 is inverted to 0, and O to 1 for each bit, which is called "to take negative
(NOT).”
Then, the following will result when 1 and NOT 1 are added together:

0000000000000001 {1}
+) 11111111111117110 {NOT 1)

1111111111111 (=1)

Thus, all bits become 1. According to the above number list, the bits become
—1 in deciml 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.

NOTO=-1
NOT —-1=0
NOT -2=1

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

(A<<9) AND {B>5)
(A>>=1@) AND NOT (A > 20}
(C=5) OR (C=6) OR ([C=7)

The PC-1251 impiements logical operators as ‘‘bitwise’ logical functions on 16
bit quantities. (See note on relational expressions and True and False). In normal
operaticns 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 1001
22 in binary notation is 1011¢

17 OR 22 is 10111 (1 if 1in either number, otherwise @)
13111 is 23 in decimal.
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If you are a proficient programmer, there are certain applications where this type
of operation can be very useful. Beginning programmers should stick to clear,
simple True or False relational expressions.

When evaluating complex expressions the PC-1251 follows a predefined set of
priorities which determine the sequence in which operators are evaluated. This
can be quite significant:

5+ 2% 3 could be

E+2 =7 aor 2*%3 =6
7%3 = 21 6+b5 =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 5+ (2%3)

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

Input Display

{6>>3) AND (2 < 6) 1.

The 1 means that the expression is True,

Functions are special compaonents of the BASIC language which take one value and
transform it into ancther value, Functions act like variables 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 (-5} is 5
ABS (6) is @
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LOG is a function which computes the log to the base 1@ of its argument.

LOG (10d) is 2
LOG (1060} 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 100 is the same as LOG (10}

When you use a function as part of the argument to the same function, you must
use parentheses:

SIN (SIN 30) not SIN SIN 38

You must also 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 PC-1251.
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In the previous chapter we examined some of the concepts and terms of the BASIC
programming language. In this chapter you will use these elements to create pro-
grams on the PC-1251. Let us reiterate however, this is not a manual on how to
program in BASIC. What this chapter will do is famiiiarize you with the use of
BASIC on your PC-1251.

A program consists of a set of instruction to the computer, Remember the PC-1251
is only a machine, It will perform the exact operations that you specify. You,
the programmer, are responsible for issuing the correct instructions.

The PC-1251 interprets instructions according to a predetermined format. This
format is called a statement. You always enter BASIC statements in the same
pattern. Statements must start with a line number:

1@: PRINT “HELLO"
2@: READ B {19)
30: END

Each line of a program must have a unique line number — any integer between 1
and 999. Line numbers are the reference for the computer. They tell the PC-1251
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 (1@, 20,
30, .. .10, 3@, 5@ etc). This enables you to insert additional lines if necessary.
CAUTION: Do not use the same line numbers in different programs. |f you use
the same line number, the oidest line with that number is deleted when you enter
the new line.

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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1¢: PRINT “HELLO”
2(): READ B (18)
38: END

Some statements require or aillow an operand:

1@: PRINT “HELLO"
2(: READ B(18)
3p: 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
vetbs do not allow operands. (See Chapter 8 for a complete listing of BASIC verbs
and their use on the PC-1251).

BASIC Commands -

Commands are instructions to the computer which are entered outside of a pro-
gram. Commands instruct the computer 1o 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 & for a complete listing
of BASIC commands and their use on the PC-1251).

You will remember that when using the PC-1251 as a calculator, it is set in the
RUN mode.

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

The RSV or ReSerVe mode enables you to designate and store predefined string
variables and is used in more advanced programming (see Chapter 6).
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After all your practice in using the PC-1251 as a calculator you are probably quite
at home with the keyboard. From now on, when we show an entry, we will not
show every keystroke. Remember to use to access characters above the
keys and END EVERY LINE BY PRESSING THE KEY.

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

Input Display

NEW > 1

The NEW command clears the PC-1251's memory of all existing programs and data.
The prompt appears after you press [ENTER] , indicating that the computer is
awaiting input.

Make sure the PC-1251 is in the PRO mode and enter the following program:

Input Display
10 PRINT “HELLO" T0:PRINT “HELLO"

MNotice that when you push the PC-1251 displays your input, auto-
matically inserting a colon {:) between the line number and the verb. Verify
that the statement is in the correct format.

Now slide the selector switch to the RUN mode:

Input Display
RUN HELLO

Since this is the only line of the program, the computer will stop executing at this
point. Press to get out of the program and reenter RUN if vou wish
to execute the program again.
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______ 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 imporiant component of your programming. Let's edit the program you
have just written.

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

You need to recall your program in order to edit it. Use the Up Arrow (1) to
recall your program. |f your program was completely executed, the [1] will recall
the last line of the program,. |f there was an error in the program, or if you used
the BREAI { 8k ] key to stop execution, the (3] will recall the line in which
the error or BREAIK occurred. To make changes in your program use the (1] to
move up in your program {recall the previous line) and the to move down in
vour program (display the next line). If held down the and the will
seroll 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
t 10: PRINT “"HELLO"
44444 19 PRINT “HELLO"”

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

Input Display

GOODBYE"! 10 PRINT "GOODBYE"!__

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

Input Display

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

Switch back into the PROgram mode. You must be in the PROgram mode to
make changes in a program. Using the t, recall the last line of your program.

input Display
t 10: PRINT “GOODBYE"]

The flashing cursor is positioned over tha problem area. In Chapter 4 you learned
that when entering string constants in BASIC all characters must be contained
within quotation marks. Use the DELete key to eliminate the *‘1'';

Input Display
DEL 18 PRINT “GOODBYE" _

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

Input Display
« 10 PRINT “GOQDBYEX]

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

[nput Display
INS |10 PRINT “GOODBYEZ"

Type in the 1. The display looks like this:

input " Display

[ [1@ PRINT “GOODBYE! "
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Remember to press so the correction will be entered into the program.

NOTE: If you wish to DELete an entire line from your program just type in the
iine 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 PC-
1251's computing abilities.

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

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.

Remernber 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 AS
will change in response to the data typed In answering the inguiry “WORD?Y",
Enter this program:

1@ INPUT “WORD? "; A$
20 B= LEN (A$)

30 PRINT “WORD,_ IS,/ B; * ,l:EfTERs"
means space

40 END

Befare you RUN the program notice several new features. Line 30 of this program
exceeds the 24 character maximum of the PC-1251's display. When a line is longer
than 24 characters (up to the 79 character maximum}, PC-1251 moves the charac-
ters to the left as the 24 character maximurm is exceeded. This does not destroy the
pravious 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. It is always good programming practice to use an END statement.
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As your programs get more complex you may with to review them before you
begin execution. To look at your program, use the LIST command. LIST, which
can only be used in the PROgram mode, displays programs beginning with the
lowest line number.

Try listing this program:

Input : Display
LisT 119: INPUT “WORD?";A$

Use the and arrows 1o move through your program until you have reviewed
the entire program. To review a line which contains more than 24 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:

RUN ' WORD? .
HELP WORD 1S 4. LETTERS
>

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

Return to the PRO mode and use the up or down arrows (or LIST} to reach line
409,

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

40: GOTO 10
Now RUN the modified program,

The GOTO statement causes the program to loop {keep repeating the same opera-
tion}. 8ince you put no limit on the loop it will keep going forever {an “infinite"
loop). To stop this program hit the BREAK ( ) key.
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When you have stopped a program using the e key, you can restart it using
the CONT command. CONT stands for CONTinue, With the CONT command the
program will vestart on the line which was being executed when the emk key

was pressed.

'Example 4 — More Complex Programming

The following program computes N Factorial (N!}. The program begins with 1
and computes N1 up to the limit which you enter. Enter this program.

100 F=1: WAIT 128
11¢ INPUT “LIMIT? ;L
126 FOR N=1TO L
13¢ F=F*N

14¢ PRINT N,F

150 NEXT N

1660 END

Several new features are contained in this program. The WAIT verb in line 100
controls the length of time that displays are held before the program continues.
The numbers and their factorials are displayed as they are computed. The time
they appear on the display is set by the WAIT statement to approximately 2
seconds, instead of waiting for you to press

Also in line 100, notice that there are two statements on the same line separated
by a colon (:). You may put as many statements as you wish on one line, separat-
ing each by a colon, up to the B@ character maximum including {ENTER). Multiple
statement lines can make a program hard to read and modify, however, so it is
good programming practice to use them only where the statements are very simple
or there is some special reason to want the statements on one line.

Also in this program we have used the FOR verb in line 120 and the NEXT verb
in line 150 to create a loop. In Example 3 you created an “infinite” loop which
kept repeating the statements inside the loop until you pressed the [erre! key.
With this FOR/NEXT loop the PC-1251 adds 1 to N each time execution reaches
the NEXT verb. It then tests to see if N is larger than the limit L. If N is less
than or equal to 1., execution returns to the top of the loop and the statements
are executed again. If N is greater than L, execution continues with line 169 and
the program siops.
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You may use any numeric variable in a FOR/NEXT loop. You also do not have
te start counting at 1 and you can add any amount at each step. See Chapter
8 for details.

We have labelled this program with line numbers starting with 106, Labelling
programs with different line numbers allows you to have several programs in
memory at one time. Ta RUN this program instead of the one at line 1@ enter:

RUN 16@

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 & few mare
times and try setting N at several different values.

You will remember that settings, ReSerVe keys, and functions remain in the
computer even after it is turned OFF, Programs also remain in memory when you
turn off the PC-1251, or it undergoes an AUTQ OFF. Even if you use the
Clear or CA keys the programs will remain.

'

Programs are lost from memory only when you perform the following actions:

* You enter NEW before beginning programming.

* You initialize the computer using the ALL RESET button.

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

¥ You change the batteries.

This brief introduction to programming on the PC-1251 should serve to iilustrate
the exciting programming possibilities of your new computer. For more practise
in programming exercises, please see Chapter 9,
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& S _____ CHA])TERG -

The PC-1251 includes several features which make programming more convenient
by reducing the number of keystrokes required 1o enter repetitive material.

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

This chapter discusses two additional features which can eliminate unnecessary
typing — the DEF key and the ReSerVe mode,

‘The DEF Key and Labelled Programs
Often you will want to store several different programs in the PC-1251’'s memaory
at one time. {Remember that each must have unigue line numbers}, Normally,
to start a program with a RUN or GOTO command, you need to remember the
beginning line number of each program (see Chapter 8). But, there is an easier way!
You can label each program with a letier and execute the program using only two
keystrokes. This is how to label a program and execute it using DEF:

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

10: “A”: PRINT “FIRST”
2@: END

g8@: “B": PRINT “SECOND"
o@: 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, andSPC. Notice that these are the keys in the last
two rows of the alphabetic portion of the keyboard. This area has been
darkened on your keyboard to make it easier for you to remember,

Note: To execute the program, instead of typing RUN 8@ or GOTO 10, you need
only press the key and then the letter used as a label. In the above
example, pressing and then ‘B’ would cause ‘SECOND’ to appear on the

display.

When DEF is used to execute a program, variables and mode settings are affected in
the same way as when GOTO is used. See Chapter 8 for details.
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Another timesaving feature of the PC-1251 is the ReSerVe mode.

Within the memory of the PC-1251, 47 characters are designated for ‘““Reserve
Memory™, You can use this memory to store frequently used expressions, which
are then recalled by a simple two keystroke operation.

NOTE: You store the strings in the ReSerVe mode and recall them for use in the
RUN and PRQOgram modes.

Try this example of storing and recalling a reserved string.

Switch the PC-12561 into ReSerVe mode by moving the slide switch to the RSV
position.

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

Type followed by 'A’":

Input Display
(saFT] A | A

Notice that the ‘A’ appears in the display at the left followed by a colon.
Enter the word ‘PRINT’ and press the key:

Input Display
PRINT | A: PRINT J

A space appears after the colon signalling you that ‘PRINT’ is now stored in the
reserve memory under the |etter A,

Switch the PC-1251 into PROgram mode. Type NEW followed by to
clear the program memory. Type “1% as a line number and then press and
the "A’ key:

Input Display
10 A 19 PRINT _
1@8: PRINT
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Immediately the word ‘PRINT’ will appear in the display after the line number.

Any character sequence can be stored in ReSerVe Memory. The stored strings
can be recalled at any time in either the PROgram or the RUN mode by typing
and the key that the string is stored under. The keys available are the same
as those used with DEF, i.e., those in the dark area of the keyboard.

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

When the last character in a stored sequence is a ‘@' character, it is interpreted
as when the sequence is recalled, For example, if you store the string
“GOTO 10B@" under the ‘G’ key, typing (srFT) and ‘G’ in the RUN mode imme-
diately starts execution of the program at line 100, Without the ‘@’ character, you
must press after the and ‘G’ to begin execution.

NOTE:

Do not press the key when the reserved contents of any character string
including “TO" {except for “GOTO") is on display {without cursor),

Templates
Two templates are provided with the PC-1261. You can use these templates to
help you remember frequently used ReSerVe sequences or DEF key assignments.
After you have labelled the programs or created the sequences, mark the templates
so you know what is associated with each key. You can then execute programs or
recall sequences using the two-keystroke operation,

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

Example: SIN COS TAN ASN ACS ATN
[] OO0 -
RUN NEW INP, PRI. AxA BB

[

[ 0 0 N O
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Printer/Microcassette Recorder

The CE-125 Printer/Microcassette Recorder allows you to add a printer and micro-
cassette recorder to your SHARP PC-1251 Packet Computer.
The CE-125 features:

*

print speed.

Convenient paper feed and tear bar,

Simultaneous printing of calculations as desired,
Easy control of display or printer output in BASIC.

and tape counter,

reserve key settings.

Filenames and passwords on tape for control and security.
Jack for external playback unit.

Built-in rechargable Ni-Cad batteries for portability.

* Recharger (EA-23E) supplied.

{PLAY and RECORD modes only)

M

Before you begin to use the CE-125 you should first become familiar with its
components. Let’s examing the front of the machine:

24 character wide thermal printer with approximately 48 line per minute

Complete built-in microcassette playback/recorder unit including fast forward

Manual and program control of recorder for storing programs, data, and

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

The commands for the printer are only available on the optional printer/
microcassette recorder CE-125,

Also, if the printing is executed when the printer switch of the CE-125 ig
set at OFF position, printing causes an error (ERROR code 8). In this case,
turn the printer switch to ON position, and press the key. Then, execute
the printing again.
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EXTERNAL PLAYBACK UNIT
CASSETTE CONNECT!ON JACK
COMPARTMENT TAPE COUNTER RESET BUTTON
AC ADAPTOR CONNECTION JACK
TAPE COUNTEH CHECK CONNECTOR
PRINTER {FOR SEHV[WCE ONLY)
)
— = — —" _\ Loundia l — —'1
[:.i
i
. ;,L
srae [aeT [0 RLw LAY RELORD WL TE LUw[s;T[fh‘ _rEw
- - [ - -
LU_IJ “_I:;I_]_I:I_J_w il | @ | WE [fo m‘
] [
sSHAR (m
bt s cnndpsse 11| necofoen
\
STOP/EJECT PAPER FEED KEY
BUTTON {m) PRINTER SWITCH
FAST-FORWARD LOW BATTERY INDICATOR
BUTTAON { <€) REMOTE SWITCH
REWIND BUTTON { »») CONNECTOR
PLAY BUTTON {4) RECORD BUTTON (e}
PRINTER/MICROCASSETTE RECORDER (Front view)

In the lower left corner of the machine is the cradle where you will connect the
PC-1251 ta the CE-125. The connector at the left end of this area will mate
with the corresponding plug on the PC-1251. Notice the controls which run across
the machine in the darkened strip. From left to right these are:
* Microcassette recorder controls — STOP/EJECT, FF, REW, PLAY, and
RECORD. These should he familiar from standard tape recorders.

* REMOTE switch. This switch is used to operate the microcassetts manually.

* LOW BATTERY indicatar. This indicates when there is insufficient power
to operate the CE-125.

* PRINTER ON/OFF. This switch is used to turn the printer on and off to
conserve batteries when not in use.

* Paper feed key. Pressing this key will feed the paper in the printer.
At the top edge of the machine, between the microcassette and the printer, is the
tape counter. 53
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The CE-125 is powered by a rechargeable Ni-Cad battery. It is necessary to
recharge the battery when the fow battery indicator cormes ON.

To recharge the battery, turn the computer and printer/recorder power OFF,
connect the AC adaptor (EA-23E) to the printer/recorder, and plug the AC adaptor
into a wall outlet. It will take about 15 hours before the battery is fully changed,

Important Note!  Using any AC adaptor other than the one supplied (EA-23E)
may damage the Printer/Recorder,

FC-1251 AC ADAPTOR
CONNECTION JACK
[ r
I J'i
L —
o

L

CE-125 EXTERNAL PLAYBACK

UNIT CONNECTION JACK
PRINTER/MICROCASSETTE RECORDER (Right side view)

{How to connect the AC adaptor)

AC adaptor

Wail outlet
Plug

AC adaptor connecting
jack of CE-125
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Always connect the recharger to the CE-125 first. Then plug the recharger into the
wall socket.

When the batteries in the CE-125 become discharged, the low battery indicator on
the front of the unit lights up and the unit will not funciton. At this point you
must recharge the batteries. When you first receive your CE-125 it is likely that the
batteries will have inadequate charge due to storage. The unit will require charging
hefore its first use,

NOTE: When the computer is used with the CE-125 and the battery power of the

computer decrease, the power will be supplied to the computer from the
CE-125.

‘Coninecting the PC-1251 1o the. CE-125. .
To connect the PC-1251 Pocket Computer to the CE-125 Print/Microcassette
Recorder use the following procedure:

1. Turn OFF the power in both units,

NOTE: It is important that the power be OFF on the PC-1251 pefore con-
necting the units or the computer may “hang up’’, If this should occur use
the ALL RESET button to clear the computer.

9. Remove the protective pin cover from the left of the computer and snap it
into piace on the bottom of the Printer/Recorder.

Protective
pin cover Snap into place here.
v

Fig. 1 Fig. 2
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3. Place the upper edge of the computer into the “cradle’” so that the Printer/
Recorder guides match-up with the computer guide slots.

4. Lay the computer down flat.

5. Gently slide the computer to the left so that the pins on the Printer/Recorder
are inserted into the plug on the computer,

DO NOT FORCE the computer and Printer/Recorder together. [f the two
parts do not mate easily, STOP and check to see that the parts are correctly
aligned.

6. To use the printer, turn on the PC-1251 and then the CE-i125,

Press the key. If the key is not pressed, the prinier may nat
operate,

Note: If executed when the printer switch is set at the OFF position, printing
causes an error (ERROR code 8). {Low battery indicator may lit at the
moment.}

In this case, turn the printer switch to ON position, and press the key.
Then, execute the printing again.
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_Loading the Paper

{1} Turn off the printer switch.
{2} Open the paper cover. (Fig. 1)

: Paper cover
{3) Insert the leading edge of the roll of paper into the slot located in the paper

tape compartment. {Fig. 2} {Fig. 3}
(Any curve or crease near the beginning of the paper maies insertion difficult.)

Paper tape roll

NOTE: Use of irregular paper tape may cause
irregular paper feeding or paper misfeed. @ =)
Therefore, be sure to tighten the roll

b i h i fi .
efore using as shown in the figure Wrona Right

{4) Turn on the printer switch and press the paper feed key until the paper comes
out of the printer mechanism. {(Fig. 4)

Printer
switch  Fig. 4
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{5} Install the roil of paper into the compartment.

{6} Close the paper cover. (Fig. 5} Paper cover

Roll of paper

® |If it is necessary to remove the paper, cut the paper on the paper roll compart-
ment side and pull the remaining paper through the printer in the direction of
normal paper movement.
Do not pull the paper backwards as this may cause damage to printer mechan-
ism,

CAUTION:

Paper tape is available wherever the CE-125 is sold.

Please order product No EA-1250P (5 rofls per package) when reordering the
paper tape. The paper tape is specifically designed for this unigue printer.
Use of any other paper tape may cause damage to the unit.

If you are using the PG-1251 as a calculator, you may use the CE-125 to simulta-
neously print your calculations. This is easily accomplished by pressing the
key and then the key (P < NP) while in the RUN mode. The printer indi-
cator “'P"" will light up on the display. After this, when you press at the end
of a calculation, the contents of the display will be printed on one line and the
results will be printed on the next. For example:

Input Paper

300 /50 390/50
G.

You may print output on the printer from within BASIC programs by using the
LPRINT statement {see Chapter 8 for details). LPRINT functions in exactly the
same fashion as the PRINT statement since both the display and the printer are 24
characters wide. The only difference is that if you PRINT something to the display
which is longer than 24 characters, there is no way for you to see the extra charac-
ters. With the LPRINT verb, the extra characters will be printed on a second and
possibly a third line as is required.
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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}). All PRINT statements foliowing this statement will act as if they were
LPRINT statements. PRINT=PRINT will reset this condition to its normal state.
This structure may also be included in a program in an IF statement allowing a
choice of output at the time the program is used {see Relationship of Two Variables

example in Chapter 9).

You may also list your programs on the printer with the LLIST command (see
Chapter 8 for details}. If used without line numbers LLIST will list all program
lines currently in memaory in their numerical order by line number. A line number
range may also be given with LLIST to limit the lines which will be printed. When
program lings are longer than 24 characters, two or more lines may be used to print
one program line. The second and succeeding lines will be indented four characters
so that the line number will clearly identify each separate program line,

Caution:

® |n case an error (ERROR code 8) 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 key to clear the error condition.

& When the printer/recorder is exposed to sirong external electrical noise, it may
print numbers at random. If this happens, depress the (er¥) key to stop the
printing, then press the key.

Pressing the key will return the printer o its normal condition.
When the printer causes a paper misfeed or is exposed to strong external
electrical noise while printing, it may not aperated normally and only the
symbol “BUSY" is displayed. If this happens, depress the (srk) 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 to save the battery life.

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

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

Using the Microcassette Recorder

LOADING THE CASSETTE TAPE

1. Depress the STOP/EJECT () button to open the cassette compartment lid,

2. Load the cassette tape into the compartment so that the title ("A” or “B"} of
the tape track 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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UNLOADING THE CASSETTE TAPE

1. Depress the STOP/EJECT {®) button to open the cassette compartment lid and
remove the tape,

2. Press the cassette compartment lid down.

Note: In the PLAY mode press the STOP/EJECT (m} button once ta stop
the tape movement. Press it again to eject the tape.

Use the manual controls for positioning the tape. Set the ‘REMOTE’ switch to

OFF. In this position you may use the fast forward (FF), and rewind (REW)

buttons in combination with the tape counter to position the tape as desired. To

return control of the cassette unit to the PC-1251, set the REMOTE switch to the

ON position,

The facilities which are available with your cassette include:

CSAVE Saves the contents of program or reserve memory on tape.

CLOAD Retrieves a pragram or reserve memory from tape,

CLOAD? Compares the program on tape with the contents of memory to
insure that you have a good copy.

MERGE  Combines a program on tape with one already in memory.

PRINT#  Saves the contents of variables on tapa.

INPUT#  Retrieves the contents of variables from tape.

CHAIN Starts execution of a program which has been stored on tape.

Programs may be assigned filenames which will be stored on the tape. This allows
the unambiguous storage of many programs on one tape. Programs can then be
retrieved by name and the tape will be searched to find the appropriate file. If
programs have been password protected in memory, they cannot be stored on tape,
but a password can be assigned at the time that unprotected programs are CSAVEd.
Such password protected programs can be used by other persons, but they will not
be able to LIST or modify the programs in any way.

See Chapter B for details on all these verbs and commands,
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When a program or data is recorded on tape it will be preceded by a high pitched
tone of approximately 7 seconds. This tone serves to advance the tape past any
leader and to identify the beginning of sach program or set of data.

NOTE: Whenever you wish to read in something from tape, it is essential that
the tape be positioned on one of these leader tone areas.

When searching for a filename, the tape can read only in a forward direction. This
search s relatively slow, so it is sometimes preferable to keep track of program
locations by using the tape counter. The tape can then be manually positioned
using fast forward, reverse, and play, to the 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 each program. In between these high tones will be a mixed
high and low tone sound which indicates programs or data.

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, i.e. CLOAD,
MERGE, and INPUT#. The main purpose of this jack is to load tapes created on
some other SHARP Pocket Computer.

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

back unit.

External
tape playback unit

CE-125
Cassette cable {supplied) &

=7 f -
Connect the pt_ug
to the CE-125 jack Connect the plug
to the external
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. QOther tape record?m-
may not worlk.
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Be sure that the power is OFF on both units when connecting or disconnect-
ing the CE-125 and the PC-1251.

The printer should be operated on a level surface.

The CE-125 shouid be kept away from extreme temperatures, moisture, dust,
and loud noises.

* Use a soft, dry cloth to clean the CE-125. DO NOT use solvent or a wet
clath,

* Keep foreign objects out of the CE-125.

Clean tape heads periodicaily with any standard head cleaning kit.

[f the batteries bacome low, or if the CE-125 is subjected to strang noise, the unit
may cease to function and the PC-1251 may “hang up”. This can also occur if the
units are connected and the power of the CE-125 is not turned on when a LPRINT
or LLIST command is used. In some cases ERROR 8 may be displayed on the
PC-1251.

The ClLear key usually clears this condition, but in some cases the ALL RESET
may be required. Be sure to restore adequate powsr to the CE-125 before attempt-

ing to use it again,

The procedures for the computer and the microcassette recorder operation

1. Saving

(1} Turn off the REMOTE switch.

{2) Put a tape into the tape compartment,
(Tape winding can be available by manual operation.)

{3} Turn on the REMOTE switch.

{(4) Depress the RECORD (®) button.

(5) With the same command which saves your program you must give the
program a “filename”, This is for reference purposes. Your filename can
not be longer than 7 characters. To save the program with a filename type:

CSAVE “ PRO-1 "

Your program will be saved with the name “PRO-1". You can assign any

name you desire, whatever is easiest for you to keep trace of. Also, note

that there is a 7 character length limit for your filename. |f the name is
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longer than 7 characters, the excess is ignored. A good practice is to maintain
a program log, which includes the program name, starting and stopping
location on tape {use the counter numbers), and a brief description of what
the program does.

Press the[EnTer]key. At this time you should hear a shrill buzzing sound,
and the tape should be turning. Also the "BUSY" indicator should light up.
This tells you that the computer is “busy”’ transferring your program from
memory to the tape. If this does not happen, start again from the beginning
of the section.

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

2. Coltating the Computer and Tape Contents

Now that your program is saved on tape, you will no doubt want to see if it is
really there. To do this is relatively simple; use the CLOAD? command.

(1
{2)

(3)
{4)

(5}

Turn off the REMOTE switch to clear remote control functions.

Set the tape with contents for collation recorded onto the tape recorder.
While reading the tape counter, advance the tape to the vicinity of a posi-
tion where the contents for collation are recorded.

Press the PLAY button { «) of the tape recorder to make playback ready.
After the beep in the non-signal portion prior to the beginning of a program
or data started to sound, turn the REMOTE switch of the printer to the
“ON"' position.

To collate the program with a filename type:

CLOAD ? ” PRO-1 "
Press the key.

The computer compares the CSAVEd program with the one in its memory,
if all went well, it will display the “‘prompt” and end its check. If all did not go
well, an error message will be displayed, usually ER ROR 8. This tells you that the
program on tape is somehow different from the program in SHARP's memory.
Erase that portion of tape and start again.
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3. Transfer from Tape

{1)
{2)

(3)
(4)

{5)

(6)

Turn off the REMOTE switch.

Set the tape with contents for transfer recorded onto the tape recorder.
While reading the tape counter, advance the tape to the vicinity of a posi-
tion where the contents for transfer are recorded.

Press the PLAY button { 4) of the tape recorder to make playback ready.
After the beep in the non-signal portion prior to the beginning of a program
or data started to sound, turn the REMQTE switch of the printer to the
"ON"" position.

Type:

CLOAD “PRO-1 "

and press the [ENTER] key,
(Remember “PRO-1" is the filename we have given to your program. If you
saved the program under another name you must use that name instead of
PRO-1)
The “BUSY” indicator will now light up, and the program will be brought
back into the computer's memory for use.
The cassette retains a copy of the program, so you can CLOAD the same
program over and over again!
While loading, when an error message ERROR 8 is displayed, start again
from the above step (1).

Precautions for collation and transfer
The program is recorded on tape as illustrated below:

<—— Tape transport direction

277777777,

———

Non-signal _
e
section {Beep) Program

File name

When the tape is played back, its non-signal section produces a specific con-
tinuous beep, while the file name and program-recorded sections cause an inter-
mittent beep.

For program collation or transfer, advance the tape to its non-signal section
{where a continuous beep sounds) before executing a command (CLOAD?,
CLOAD, MERGE, CHAIN or INPUT #).

If a command execution begins before the non-signal portion, no collation or
transfer may be possible,

In this case, the “BUSY"" symhol does not disappear and the tape does not stop.
To stop the tape operation, press the key. Then, try again from the begin-
ning.
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'CHAPTER 8

BASIC REFERENCE

The following chapter is divided into three sections:

Commands:  Instructions which are used outside a program to change the
working environment, perform utilities, or control programs.

Verbs: Action words used in programs to construct BASIC statements.
Functions: Special operators used in BASIC programs to 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 tables below so
that you can quickly identify the category to which an operator belongs. Fune-
tions are grouped according to four categories and arranged alphabetically within

caiegory.
Commands

Program Control Variables Control
CONT CLEAR
GOTO* DIM*

NEW
RUN Angle Mode Control
DEGREE*

Cassette Control GRAD*
CLOAD RADIAN*
CLOAD?

CSAVE Other

INPUT #* BEEP*

MERGE PASS*

PRINT#* RANDOM*
USING*

Dehugging 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.
See the verb reference section for more information.

65



BASIC Reference

Control and Branching Input and Qutput
CHAIN AREAD
END CSAVE
FOR...TO...STEP DATA
GOsSuUB INPUT
GOTO INPUT #
IF... THEN LPRINT
NEXT PAUSE
ON ...GOSUB PRINT
ON...GOTO PRINT#
RETURN USING
STQOP ‘ READ

RESTORE

Assignment and Declaration WAIT
CLEAR
DIM Other
LET BEEP

DEGREE
GRAD
RADIAN
RANDOM
REM
TROFF

TRON
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Pseudovariables Numeric Functions
INKEYS ABS
MEM ACS
Pl ASN
ATN
String Functions cos
ASC DEG
CHRS DMS
LEFTS EXP
LEN INT
MiD$ LOG
RIGHTS LN
STR$ RND
VAL SGN
SIN
SOR

TAN
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Commands
CLOAD

1 CLOAD
2 CLOAD ‘filename”

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

The CLOAD command is used to load a program saved on cassette tape. [t can
only be used with the optional CE-125 Printer/Microcassette Recorder,

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

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

If the PC-1251 is in PROgram or RUN mode, program memory is loaded from the
tape, When the PC-1251 is in the ReSerVe mode, reserve memory is loaded. Care
should be taken not to load programs into reserve memaory or reserve characters
intc program memory. :

CLOAD Loads the first program from the tape.

CLOAD “PRO3" Searches the tape for the program named ‘PRO?2’ and loads it.
Notes:

1. The computer cannot identify the stored contents as a program or a reserve,
Therefore, if a mode is designated incorrectly, the reserved contents may be
transferred to the program area or the program to the reserve area, causing all
computer keep to remain inoperative. |f this happens, reset the computer by
pressing the RESET button on the back of the computer.

2. If the designated file name is not retrieved, the computer will continue to search
the file name even after the tape reaches the end. In this case, stop the retrieval
function by pressing the [(agy) - key. This applies to MERGE, CHAIN, CLOAD?
and INPUT # commands to be described Iater.

3. If an error oecurs during CLOAD or CHAIN command {to be described later)
executian, the program stored in the computer will be invalid,
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Commands
CLOAD?

1 CLOAD?

2 CLOAD? “filename”

Abbreviations: CLO.?, CLOA?

See also: CLOAD, CSAVE, MERGE, PASS

The CLOAD? command is used to compare a program saved on cassette tape with
one stored in memory, It can only be used with the optional CE-125 Printer/

Microcassette Recorder.

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

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

memory.

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

CLOAD? "PRO3" Searches the tape for the program named ‘PRO3’ and com-
pares it to the one stored in memory,
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Commands
CONT

1 CONT

Abbreviations: C., CO., CON.
See also: RUN, STOP verb

The CONT command is used to continue a program which has been temporarily
halted.,

When the STOP verb is used to halt a program during execution, the program can
be continued by entering CONT in response to the prompt.

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

CONT  Continues an interrupted program exécution,
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Commands
CSAVE

1 CSAVE

2 CSAVE “filename”

3 CSAVE , "password"

4 CSAVE ‘“filename’, “'password”

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

|

The CSAVE command js used to save a program to cassette tape. It can only
be used with the optional CE-125 Printer/Microcassette Recorder.

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 1o the cassette tape and assigns the indicated file name.

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

If the PC-1251 is in PROgram or RUN mode, program memory is loaded to the
tape. When the PC-1251 is in the ReSerVe mode, reserve memory is loaded.

CSAVE “PRO3", “SECRET” Saves the programs now in memory on to the
tape under the name ‘PRO3’, protected with the
password ‘SECRET’.

Note: For any program that ends with any command other than the END or
REETURN command, eg., GOTO “A™ put an END command in the last
line. | a program ended with a command other than the END or RETURN
command is recorded on tape, another program recorded later may not be
transferred or collated.
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Commands
GOTO

1 GOTO expression

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

The GOTO command is used to start execution of a prograrn.

: se _ ::... .:_
The GOTO command can be used in place of the RUN command to start program
execution at the line number specified by the expression,

GOTO differs from RUN in five respects;

1) The value of the interval for WAIT is not reset.

2} The display format established by USING statements is not cleared,
3} Variables and arrays are preserved.

4} PRINT = LPRINT status is not reset.

5) The pointer for READ is not reset,

Execution of a program with GOTO is identical to execution with the key,

~Examples
GOTO 19 Begins execution of the program at line 10¢.
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Commands
LIST

1 LIST

2 LIST expression
Abbreviations: L., LIl., LIS,
See also: LLIST

The LIST command is used to display a program.

The LLIST 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 ling number greater than
the value of the expression. The Up Arrow and Down Arrow keys may then be ’
used to examine the program.

LIST 108 Displays line number 100,
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LLIST

1 LLIST
2 LLIST expression 1, expression 2

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

The LLIST command is used for printing a program on the optional CE-125 Printer/
Microcassette Recorder.

he LLST command may only be used in the PROgram mode.

The first form prints all of the programs in memory.

The second form prints the statements from the line number with the nearest line
equal to or greater than the value of expression 1 to the nearest line equal to or
greater than the value of expression 2. There must be at least two lines between
the two numbers.

Ex @s.
LLIST 10@, 200 Lists the statements between line numbers 100 and 2¢0.
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Commands
MERGE

1 MERGE

2 MERGE “filename’’

Abbreviations: MER., MERG.

See alsp: CLOAD, CLOAD?, CSAVE, PASS verb

The MERGE command is used to load a program saved on cassette tape and merge
it with programs existing in memory, It can only be used with the optional CE-125
Printer/Microcassette Recorder.

The first form of the MERGE command |oads 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 "‘filename’’, and merges it with the programs already in memaory,

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

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

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

program:
10: PRINT “DEPRECIATION ALLOWANCE"
20: INPUT “ENTER METHGD: ** ; A

At this point you remember that you have a similar program portion on tape under
the filename “DEP1”. You will, of course, want to see if this program has sections
useful in the program you are currently constructing. The first step is to find the
tape with “DEP1" on it. Cue the tape to the place at which “DEP1'" starts.
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MERGE

Now type: MERGE “"DEP1" and press [ENTER],

The computer will now load “DEP1” into memory IN ADDITION to the above
program. After “DEP1" is loaded, you might find something in memory similar to
this:

10: PRINT “DEPRECIATION ALLOWANCE"

20: INPUT “ENTER METHOD: “ ; A

10: “DEP1” : REM > SECOND MODULE <<
20; PRINT “INTEREST CHARGES”

30: INPUT “AMOUNT BORROWED: * : B

(et;:)

Note that unlike the CLOAD command, the new program DD NOT replace the
existing one and that some line numbers have heen duplicated. Also note that a
“label” was used on the first line of the merged module. This allows “LINKING"
of the modules together {See LINKING MERGED MODU LES — below).

It is important that you review the following information before proceeding with
any further editing or programing:

IMPORTANT NOTES:

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

Example:

10 “A” REM THIS IS EXISTING PROGRAM
20 FOR T=1TO 100
30 LPRINT T
40 NEXT T
. {Etc)

BEFORE doing a MERGE of thenext Program, make any necessary changes to this

program.
Then MERGE the next program: MERGE “PROG?2" {example)
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MERGE
10 “B” REM THIS ISMERGED PROGRAM
20 INPUT “ENTER DEPRECIATION: »* ; D
30 INPUT “NUMBER OF YEARS: ” ; Y
40 . Ete.

Now you may make changes to the shove program since it was the last MERGED
portion.

LINKING MERGED MODULES {programs) TOGETHER

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

1 NEW

Abbreviations: none

The NEW command is used to clear existing program or reserve memaory,

When used in the PROgram mode the NEW command clears all programs and
data which are currently in memory.

When used in the ReSerVe mode the NEW command clears all existing reserve
memory.

The NEW command is not defined in the RUN mode and will resultinan ERRORY.

NEW Clears program or reserve memory
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Commands
PASS

1 PASS “character string”’

Abbreviations: none
See alsa: CSAVE, CLOAD

The PASS command is used to set and cancel passwords.

Passwords are used to protect programs from inspection or modification by other
users. A password consists of a character string which is no more than seven
characters long. The seven characters must be alphabetic or one of the following

special symbols: ! # 3 % & | b+ -/, . < =>2@ "

Once a PASS command has been given the programs in memory are protected,
A password protected program cannot be examined or modified in memory. It
cannot be output to tape or listed with LIST or LLIST, nor is it possible to add
or delete program lines, If several programs are in memery and PASS is entered, all
programs in memory are protected, |f a non-password protected program is merged
with a protected program, the merged program is protected. The only way to
remove this protection is to execute another PASS command with the same pass-
word or to enter NEW (which erases the programs).

When a password is being cancelled, the PC-1251 compares only as many characters
as were in the original password. Thus, a short password can be cancelled by a
longer password which matches in the beginning characters. “*ABCDEF" will
cancel “ABC", but *ABC’ will not cancel “ABCDEF".

PASS “SECRET"” Establishes the password "‘SECRET' for all programs in mem-
ory.
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Commands Verbs
RUN AREAD

1 RUN
2 RUN line number

Abbreviations: R., RU,
See also: GOTO

The first form of the RUN command executes a program beginning with the lowest
numbered statement in memory.

The second form of the RUN command executes a program beginning with the
specified line number.
RUN differs from GOTQ in five respects:

1) The value of the interval for WAIT is reset,

2) The display format established by USING statements is cleared.
3) Variables and arrays other than the fixed variables are cleared.

4) PRINT = PRINT status is set.

B} The pointer for READ js reset to the beginning DATA statement.

Execution of a program with GOTO is identical to execution with the DEF key. In
all three forms of program execution FOR/NEXT and GOSUB nesting is cleared.

RUN 10 Executes the program which begins at line number 108,

1 AREAD variabie name

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

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

80



Verbs
AREAD

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, 50 that it can be started using the [DEF
key, the AREAD verb can be used to enter a single starting value without the use
of the INPUT verb. The AREAD verb must appear on the first line of the program
following the label. If it appears elsewhere in the program, it will be ignored.
Either a numeric or string variable may be used, but only one can be used per
program,

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

19 “X": AREAD N

20 PRINTN"™ 2

30 END

Entering *‘7 X" will produce a display of 49",

Notes:

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

2. When the contents is displayed by PRINT verb at the start of program execution,
the following is stored:

Example: When the program below is executed ;
10 “A”": PRINT "ABC”, "DEFG”
20 “S" : AREAD A$: PRINT A$
RUN mode ‘
- ABC DEFG
- DEFG
e When the display indicates PRINT humeric expression, numeric expression or
PRINT “String”, “String”, the contents on the right of the display are stored.
® \When the display indicates PRINT Numeric expression; Numeric expression;
Numeric expression...,, the conients displayed first {on the extreme left) are
stored.
® When the display indicates PRINT “String’’; “String'’; “String”..., the contents
of the “/String’ desighated last {on the extreme right) is stored.
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BEEP

1 BEEP expression

Abbreviations: B., BE., BEE.

The BEEP verb is used to produce an audible tone.,

The BEEP verb causes the PC-1251 to emit one or more audible tones at 4 kHz.
The number of beeps is determined by the expression, which must be numeric. The
expression is evaluated, but only the integer part is used to determine the number
of beeps.

BEEP may also be used as a command using numeric literals and predefined
variables. in this case the beeps occur immediately after the [ENTER] key is pressed.

10 A=5 : A$="9"

20 BEEP 3 Produces 3 beeps,

30 BEEP A Produces 5 beeps.

49 BEEP (A+4)/2 Produces 4 peeps,

b BEEP A% This is illegal and will produce an ERROR 9 rmessage.

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.
See also: CLOAD, CSAVE, and RUN

The CHAIN verb is used to start execution of a program which has been stored on
cassette tape. It can only be used in connection with the optional CE-125 Printer/

Microcassette Recorder.

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

The first form of CHAIN loads the first program 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 “filename®, loads the program, and begins execution with the lowest
line number,

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

indicated by filename, load the program, and begin execution with the line number
indicated by the expression,

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

26 CHAIN “PRO-2", 48@ Searchas the tape for a program named PRO-2, loads it,
and begins execution with line number 480.
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CHAIN

For exampie, let's assume you have three program sections named PRO-1,
PRO-2, PRO—3. Each of these sections ends with a CHAIN statement.

“PRO-1"
Magnetic tape

10:

20: - (" ¥ indicates the position of the tape
recorder head.)

Execution
_ Y

400: CHAIN File name | | File name

“PRO-2"| |“PRO-3"

400: CHAIN ""PRO-2", 410

“PRO-2"
410:
Execution
. Y
700: CHAIN File name File name
“"PRO-2" "“PRO-3"

700: CHAIN “PRO-3", 710

“PRO-3"
710:
Y
Execution File name File name
“PRO-2"| | "PRO-3"
990: END

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

eventually run.
are ey y g4



Verbs
CLEAR

1 CLEAR

Abbreviations: CL., CLE., CLEA,
See also: DIM

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

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, A$ — Z$, or
Al1) — A(26) since they are permanently assigned {see Chapter 4). CLEAR does
reset numeric variables to zero and string variables to NUL.

16 A=5 : DIMC(B)
20 CLEAR Frees up the space assigned to C{ )} and resets A to zero.
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DEGREE

1 DEGREE

Abbreviations: DE., DEG., DEGR., DEGRE,
See also: GRAD and BADIAN

The DEGREE verb is used to change the form of angular values to decimal degrees.

The PC-1251 has three forms for representing angular values — decimal degrees,
radians and gradient. These forms are used in specifying the arguments to the
SIN, COS, and TAN functions and in returning the results from the ASN, ACS,
and ATN functions.

The DEGREE function changes the form for all angular values to decimal degree
from until a GRAD or RADIAN verb is used. The DMS and DEG functions can
be used to convert decimal degrees to degree, minute, second form and vice versa.

10 DEGREE
20 X = ASN1 X now has a value of 90, i.e. 99 degrees, the Arcsine of 1.
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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 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 esach 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 immediatety 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.

1% DIM B{1@) Sets up an array.

2¢ FOR 1=17010

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.
5@ DATA 1,

2,3,4,5,6
76 DATA 7,8,9,10
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DIM
1 DIM dim list |
Where: dim list is: dimension spec,
or: dimension spec. , dim |ist
and: dimension spec. is: numeric dim spec.
or: string dim spec,
and: numeric dim spec is:  numeric name {size)
and: string dim spec  is: string name (dims)
or: string name (M)m
and: numeric name is: valid numeric variable name
and: string name is: valid string variable name
and: dims is: size
or: siﬁ,si_zg,_
and: size is: number of elements
and: len_ ist length of each string in a string array
Abbreviations: D., DI,

Purpose

The DIM verb is used to reserve space for numeric and string array variables.

Except for A{1) ~ A{26), A${1) ~ A%${26), which are predefined (see Chapter 4), a
DIM verb must be used to reserve space for any array variable. An array variable
and a simple variable may not have the same name. A string array and a numeric
array may have the same name except for the doliar sign.

The maximum number of dimensions in any array is two; the maximum size of
any one dimension is 266, In addition to the number of elements specified in the
dimension statement, one additional *“zeroeth” element is reserved. For example,
DIM B({3) reserves B{(@), B(1}, B(2), and B(3). In two dimensional arrays there is an
extra “‘zeroeth’ row and eolumn.

In string arrays one specifies the size of each string element in addition to the
number of elements. For example, DIM B${3)%12 reserves space for 4 strings
which are each a maximum of 12 characters long. If the length is not specified
each string can contain a maximum of 16 characters.
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DIM

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

A ) and A${ ) may be dimensioned to sizes larger than 26 with the DIM state-
ment. |n this case, part of the array is in the preallocated memory and part is in
program memory. See Chapter 4.

10 DIM B{1@) Reserves space for a numeric array with 11 elements.

20 DIM C${4,4)%1@ 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 PC-1251 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 a DIM statement, However, arrays, such
as A(30) can be used with this.

Example 1: B {m, Qm@)\) =10........ Not usable
T—2nd suffix
1st suffix
Example 2: B{C{®,5)=10....... Usable
Example 3: B {4, A(30))=10......... Usable

In Example 1, therefore, C {B) can be used when replaced by A(30}, or if required,
A(30} = C (@) is placed before it.
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Verbs
END

1 END

Abbreviations: E., EN,

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

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

19 PRINT “HELLO" With these programs in memory a ‘RUN 1@’ prints
2@ END ‘HELLO’, but not ‘GOODBYE’. ‘RUN 30’ prints
30 PRINT “"GOODBYE” ‘GOODBYF’,

4B END

90




Verbs
FOR

1 FOR numetic variable = expression 1 TO expression 2
2 FOR numeric variable = expression1 TO expression 2
STEP expression 3

Abhreviations: F.and FO.; STE.
See also: NEXT

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

The FOR and the NEXT verbs are used in pairs to enclose a group of statements
which are to be repeated. The first time this group of statements is executed
the loop variable (the variable named immediately following the FOR} has the
value of expression 1.

When execution reaches the NEXT wverb this value is tested against expression 2.
If the value of the loop variable is less than expression 2, the loop variable is
increased by the step size and the enclased 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
variable is greater than or equal to expression 2, execution continues with the
statement which immediately follows the NEXT. Because the comparison is
made at the end, the statements within a FOR/NEXT pair 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.
Expression 2 and expression 3 must be an integer in the range of —32768 to
32767; the expression 3 may not he zero.

The loop variable may be used within the group of statements, for example as an

index to an array, but care should be taken in changing the value of the loop
variable,

Programs should be written so that they never jump from outside a FOR/NEXT
pair to a statement within a FOR/NEXT pair. Similarly, programs must never
leave 3 FOR/NEXT pair by jumping out. Always exit a FOR/NEXT loop via the

MEXT statement. To do this set the loop variable to a value higher than expression 2.
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Vearbs

FOR

The group of statements enclosed by a FOR/NEXT pair can include another pair
of FOR/NEXT statements which use a different loop variable as long as the
enclosed pair is completely enclosed: i.e., if a FOR statement is included in the
group, the matching NEXT must alse be included. FQR/NEXT pairs may be
“nested” up to five levels deep.

18 FOR 1=1TO5 This group of statements prints the numbers 1,
2@ PRINT I 2,3,4,5.
3@ NEXT |

49 FOR N=10 TO @ STEP —14 This group of statements counts down 18,9, 8,
5@ PRINT N ——' 7,6,5,4,3,2.1,0,

60 NEXT N

7@ FORN=1T0 10 —
8@ X =1

99 FORF=1TON This group of statements computes and prints N
100 X =X*F tactorial for the numbers from 1 to 10,

1180 NEXTF

120 PRINT X

130 NEXTN I
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erbs
GOSUB

1 GOSUB expression

Abbreviations: GOS., GOSU.
See also: GOTO, ON ... GOSUB,ON ... GOTO, RETURN

The GOSUB verb is used 1o 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 to 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 an expression which indicates the
starting line number of the subroutine. The last line of the subroutine must be
a RETURN. When GOSUB is executed, the PC-1251 transfers control 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 GOSUB. Subroutines may be “nested” in this fashion
up to 10 levels deep.

The expression in a GOSUB statement may not include a comma, e.g., ‘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., 1 to 999, or an ERROR 4 will oceur.

18 GOSUR 100 When this program is run it prints the word ‘"HELLO’
20 END one time.

190 PRINT “HELLO"

11 RETURN
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Verbs
GOTO

1 GOTO expression

Abbreviations: G., GO., GOT.
See also: GOSUB, ON...GOSUB, ON ... GOTO

The GOTO verb is used to transfer control to a specified line number.

The GOTO verb transfers control from one location in a BASIC program to another
location. Unlike the GOSUB verb, GOTQ does not “remember’’ the location from
which the transfer occured,

The expression in a GOTO statement may not include a comma, eg., ‘A1, 2)
cannet be used. Since there is an ON . ., GOTO structure for choosing different
destinations at given locations in the program, the expression usually consists of
just the desired line number, When a numeric expression is used, it must evaluate
1o a valid line number, i.e., 1 to 999, or an ERROR 4 will occur.

Well designed programs usually flow simply from beginning to end, except for sub-
routines executed during the program. Therefore, the principal use of the GOTO
verb is as a part of an IF . .. THEN statement.

10 INPUT A% This program prints ‘YES' if a 'Y’ is entered
20 IF AS="Y" THEN GOTQ 50 and prints ‘NQ’ if anythign else is enter-
3@ PRINT “NO” ed.

49 GOTO 60

50 PRINT “YES'*

6@ END
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Verbs
GRAD

1 GRAD

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

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

The PC-1251 has three forms for representing angular values — decimal degrees,
radians, and gradient. These forms are used in specifying the arguments to the
SIN, COS, and TAN functions and in returning the results from the ASN, ACS,
and ATN functions.

The GRAD function changes the form for all angular values to gradient form until
a DEGREE or RADIAN verb is used, Gradient form represents angular measure-
ment in terms of percent gradient, i.e., a 45° angle is a 50° gradient.

18 GRAD
20 X = ASN 1 ¥ now has a value of 108, i.e., a 100° gradient, the Arcsine
of 1.
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Verbs
IF ... THEN

1 IF condition THEN statement
2 IF condition statement

Abbreviations: none for IF, T., TH., THE.

The IF ... THEN verb pair is used to execute or not execute a statement depending
on conditions at the time the program is run.

In the normal running of a BASIC programs, statements are executed in the
sequence in which they occur. The IF . ., THEN verb pair allows decisions to be
made during execution so that a given statement is executed only when desired.
When the condition part of the IF statement is true, the staternent is executed;
when it is False, the statement is skipped.

The condition part of the IF statement can be any relational expression as
described in Chapter 4. it is also possible to use a numaric expression as a condi-
tion, although the intent of the statement will be less clear. Any expression which
evaluates to zero or a negative number is considered False; any which evaluates
to a positive number is considered True.

The statement which follows the THEN may be any BASIC statement, including
another IF .., THEN. If itis a LET statement, the LET verb itself rmust appear.
Unless the statement is an END, GOTQ, or ON . .. GOTQ, the statement following
the IF . .. THEN statement is the next one executed regardless of whether the con-
dition is True,

The two forms of the IF statement are identical in action, but the first form is
clearer,

10 INPUT ““CONTINUE? **; A% This program continues to ask ‘CON-

20 IF A$="YES” THEN GOTO 18 TINUE?" as long as "YES' is entered; it
30 IF A$="NO"” THEN GOTO &0 stops if ‘NO" is entered, and complains
49 PRINT “YES OR NOQ, PLEASE" otherwise.

50 GOTO 10

60 END
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Verbs
1F...THEN

Note:
This unit is capable of calculation for a mantissa of up to 12 digits. To increase
accuracy, however, the mantissa is calculated inside the unit up to 12 digits, the
result of which is rounded to the 10th digits for display. For example, 5/9 and
5/9 ¥ 9 are calculated as follows:
5/9 —— 5.55555055565E—01
This is rounded to the 10th digit.
Display — 5.555565556E—-01
5/0 ¥ 9 — 4,00599095899E00
T This is rounded to the 10th digit.
Display —> 5.
“Thus, calculations are carried out for mantissas of up to 12 digits. This may
cause a difference in the results of calculations when performed in sliccession
and independently.

[Example 1] 3% —9=
Successive calculation: 3 2= 9 - —9.E-11

Independent calculation: 3 2 -+ g,
=] 9 [ENTER - Q.

Even in the IF statement, this difference may cause the program not to work as
planned for any successive calculations.

[Example 2] 10 INPUT A
20 IF A~2>=9 THEN 50

With A = 3,3 ~ 2 results in 8,99999999991E $@, making
an |F statement unformulated.

In this case, reprogram the calculation by using variables so that it is
independent, as follows:

10 INPUT A . .
The result of A ~ 2 is substituted for a

I5B=A~2 . L
variable, which is used to formulate a con-
20 IF B >= 9 THEN 50[ ditional expression.
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Verbs
IF... THEN

Power calculations are based on log x and 10%, thus tending to cause a
difference in the results from those calculated inside the computer.
A~B — TDB log A
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Verbs
INPUT

1 INPUT input list

Where: input list is: input group
or: input group, inputlist
and: input group is: var list

or: prompt, varlist
or: prompt ; var list

and: var list is: variable
or: variable , var list
and: prompt is: any string constant
Abbrevaitions: 1., IN., INP., INPU.

See also: INPUT #, READ

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

Use

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

In its simplest form the INPUT statement does not include a prompt string, instead
a question mark is displayed on the left edge of the display. A value is then entered,
followed by the key. This value is assigned to the first variable in the list.
If other variables are included in the same INPUT statement, this process is repeated
until the list is exhausted.

If a prompt is included in the INPUT statement, the process is exactly the same
except that, instead of the question mark, the prompt string is displayed at the left
edge of the display. If the prompt string is foliowed by asemicolon, the cursor is
positioned immediately following the prompt. If the prompt is followed by a
comma, the prompt is displayed, then when a key is pressed the display is cleared
and the first character of the input is displayed at the left edge.

When a prompt is specified and there is more than one variable in the list following
it, the second and succeeding variables are prompted with the question mark. If a
second prompt is included in the list, it is displayed for the variakie which
immediately follows it.
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Varbs
INPUT

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

18 INPUT A Clears the display and puts a guestion
mark at the left edge.
20 INPUT "A=""A Displays ‘A=’ and waits for input data.

30 INPUT “A=", A Displays ‘A =",

: When the data is input ‘A =’ disappears
and the data is displayed starting at
: left edge.

49 INPUT X =? "X, “Y =272 ": Y Displays ‘X =?' and waits for first input.
After is pressed, display is
cleared and 'Y=?" s displayed at
left edge.
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Verbs
INPUT #

1 INPUT #

2 INPUT # “filename"

3 INPUT # varlist

4 INPUT # “filename’; var list

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

Abbreviations: . #, IN. #, INP.#, INPU. #
See also: INPUT, PRINT #, READ

-
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 anather program using the INPUT # verb,

With the first form, the values are read from the tape and assigned to the 26 preal-
located storage locations and the array A variables {with subscript numbers greater
than 286).

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

With the third form, values are read from the tape starting at the current location,
and loaded into all the subsequent variables and variables above A {27).

Data read continues until the end of the data file on the tape is reached or PC-
1251's internal memories becomes full.

With the fourth form, the tape is searched for the indicated filename and the
variables are loaded from the values saved in that file.

There is a special variable form which may be used in the variable list. It looks
like an array variable except that an asterisk is enclosed in the parentheses, e.g.,
B (%) or F$ (k). 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 etement of an array.
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Verbs
INPUT #

1) 20 INPUT # A
2} 20 INPUT # “FILZ"; A$

3) 20 INPUT # “FIL3":G (%) Searches the tape for the file ‘FIL3’ and
reads in as many values of G{ ) as are
available,

NOTES:

1. When the prerecorded data on tape is transferred to a variable, the data and
varibale should be coincident in shape {numerical or string variable), size and
length. An error (ERROR 8) will result unless they are coincident in size and
length. No error will occur when they are not coincident only in shape. In this
case, however, the transfer of incorrect data may result when the numerical
data is transferred to a string variable or the string data to a numerical variable.
Therefore, the data and variable should also be coincident in shape.

2. The data transfer to variables in the fixed variables and/or in the shape of
A ) terminates when the prerecorded data on tape is out or when the com-
puter memory is filled to capacity.
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Verbs
LET

1 LET variable = expression
2 variable = expression

Abbreviations: LE.

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

Use

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 numetric variables and only string expressions can be assign-
ed to string variables. In order to convert from one type 1o the other, one of the
explicit type conversion functions, STR$ or VAL, must be used.

The LET verb may be omitted in all LET statements except those which appear
in the THEN clause of an IF ... THEN statement. In this one case the LET
verb must be used,

10 =10 Assignes the vaiue 10 to |.

20 A = bxl Assigns the value 50 to A,

3¢ X% =STR$ (A Assigns the value ‘B0’ to X§.
40 IF | >10 THEN LET Y$=X$+". 00" Assigns the value ‘50.08" to ¥5.
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Verbs
LPRINT

1 LPRINT print expr T
2 LPRINT print expr, print expr
3 LPRINT print list

Where: print list is: print expr
or: print expr; print list
and: printexpr isT expression .

or:  USING clause ; expression

The USING clause is described separately under USING

Abbreviations: LP., LPR,, LPRI., LPRIN.,
See also: PAUSE, PRINT, USINT, and WAIT

The LPRINT verb is used to print information on the printer of the optional
CE-125 Printer/Microcassette Recorder,

The LPRINT verb is used to print prompting information, results of calculations,
etc, The first form of the LPRINT statement prints a single value. If the expres-
sion is numeric, the value will be printed at the far right edge of the paper, If it
is a string expression, the print is made starting at the far left.

With the second form of the LPRINT statement the paper is divided into two 12
character halves and the two values are printed in each haif according to the same
rules as above,

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

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 wait after execution of an LPRINT statement,
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19 A=10: B=2@: X$ = "ABCDEF"
20 LPRINT A

30 LPRINT X$§

40 LPRINT A, B

50 LPRINT A;B; X$
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Paper

-

ABCDEF
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Verbs
NEXT

1 NEXT numeric variable

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

The NEXT verb is used to mark the end of a group of statements which are being
repeated in a FOR/NEXT loap.

The use of the NEXT verb is described under FOR. The numeric variable in a
NEXT statement must match the numeric variable in the corresponding FOR,

19 FOR I=1TO 10 Print the numbers from 1 to 10.
20 PRINT 1
30 NEXT |
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Verbs
ON ., . GOSUB

1 ON expression GOSUB expression list

Where: expression list  isi  expression
or: expressian , expression list

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

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

When the ON ... GOSUB verh is execued the expression between ON and GOSUB
is gvaluated and reduced to an integer. [f the value of the integer is 1, the first
subroutine in the list is executed as in a normal GOSUB. If the expression is 2,
the second subroutine in the list is executed, and so forth, After the RETURN
from the subroutine execution proceeds with the statement which follows the
ON ...GOSUB.

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

NMOTE: Commas may not be used in the expressions following the GOSUB. The
PC-1251 cannot distinguish between commas in expressions and commas between
expressions.

16 INPUT A An input of 1 prints “FIRST"; 2 prints
20 ON A GOSUB 10@, 208, 300 “SECOND"”; 3 prints “THIRD". Any
30 END other input does not produce any
160 PRINT “FIRST” print.

119 RETURN

200 PRINT "SECOND™

219 RETURN

300 PRINT “THIRD"

316 RETURN
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Verbs
OoN...GOTO

’

T ON expression GOTO expression list

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

Abbreviations: 0., G,, GO., GOT.
See also: GOSUB, GOTO, ON ... GOSUB

The ON...GOTO verb is used to transfer control to one of a set of locations
depending on the value of a control expression.

When the ON ... GOTO verb is executed the expression between ON and GOTO
is evaluated and reduced to an integer. If the value of the integer is 1, control
is transferred to the first location in the list. If the expression is 2, contro} is
transferred to the second location in the list: and so forth.

If the expression is zero, negative, or larger than the number of locations provided
in the list, execution proceeds with the next line of the program.

NOTE: Commas may not be used in the expressiors following the GOTO. The
PC-1251 cannot distinguish between commas in expressions and commas hetween

expressions.

10 INPUT A An input of 1 prints ‘FIRST"; 2 prints
20 ON A GOTO 100, 200, 300 ‘SECOND"; 3 prints ‘THIRD". Any
30 GOTO 9gp other input does not produce any
109 PRINT “FIRST" print,

110 GOTO 900

200 PRINT “SECOND"
210 GOTO 90d

300 PRINT “THIRD"
319 GOTO 900

900 END
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Verbs
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: printexpr is: expression
or: USING clause ; expression

The USING clause is described separately under USING

Abbreviations: PAU., PAUS.
See also: LPRINT, PRINT, USING, and WAIT

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

Use
The PAUSE verb is used to display prompting information, results of calculations,
ete. The operation of PAUSE is identical to PRINT except that after PAUSE the
PC-1251 waits for a 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
12 character halves. 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
immediately following the previous value from left to right with no intervening
space.

PAUSE statements are not affected by the PRINT = LPRINT statement {see
PRINT).

While it is possible to write PAUSE staternents which would display more than
94 characters only the left-most 24 appear in the display. There is no way to see
the other characters.
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Verbs
PAUSE

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

30 PAUSE X$

40 PAUSE A, B

50 PAUSE A; B; X$
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Verbs
PRINT

PRINT print expr

PRINT print expr , printexpr
PRINT print list

PRINT = LPRINT

PRINT = PRINT

oW N -

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

The USING clause is described separately under USING

Abbreviations: P., PR., PRI, PRIN.
See also:  LPRINT, PAUSE, USING, and WAIT

The PRINT verb is used to print information on the display or printer of the
CE-125 Printer/Microcassette Recorder.

The PRINT verb is used to display prompting information, results of calculations,
gtc. 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. If
it is a string expression, the display is made starting at the far left,

With the second form of the PRINT statement the display is divided into two
12 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
immediately following the previous value from left to right with no intervening
space.

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

White it is possible to write PRINT statements which would display more than



Verbs
PRINT

24 characters, only the left-most 24 appear in the display. There is no way to see
the other characters.

10 A=10: B = 20 : X§ = “ABCDEF" Display
20 PRINT A 10.
30 PRINT X$ ABCDEF

40 PRINT A, B | 18. 20. |
50 PRINT A; B; X$ 19.29. ABCDEF




Verbs
PRINT #

1 PRINT #

2 PRINT # “filename"”

3 PRINT # war list

4 PRINT # *“filenameg’" ; var list

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

Abbreviations: P. #, PR. #, PRI #,PRIN. ¥
See also: INPUT #, PRINT, READ

The PRINT # verh is used to store 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 storage |ocations {variables
A ~ Z and A$ ~ Z$} and of the array A variables {with subscript numbers greater
than 26) are stored on the tape.

With the second form, the 26 preallocated storage locations and variables above
A (27} are stored on the tape under the designated filename,

With the third form, all the subsequent variables and variables above A(27) are
stored on the tape starting at the current location.

For example, if variable D is specified in the statement, the contents of the variables
D,E F........ X, Y, Z and array A with subscript numbers greater than 26 and up
to the number previously used will be recorded on the tape.

With the fourth form, all the subsequent variables and variables above A{27) are
ctored on the tape under the designated filename.

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

1) 10 PRINT # A
2) 18 PRINT # “FIL2"; A$

3) 10 PRINT # ”FIL3";G(*) Saves all values of G{ ) on the tape
under the filename ‘FIL3".

Notes:

1. A variable above A(27) or a dimensional variable must be secured into the
program/data area before the PRINT# command is executed. If the variable
is not designated before the PRINT# command, an error (ERROR 3) will
result.

2. When a variable above A(27) is designated and the PRINT #command is executed,
ERROR 3 occurs because the designated variable is not secured in the program/
data area. When this happens, the variable above A(27) cannot be used after-
wards. When a variable above A{27) is not used, clear all variables by typing
CLEAR and pressing » and then reenter the data from the beginning.
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Verbs
RADIAN

1 RADIAN

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

' Purpose

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

The PC-1251 has three forms for representing angular values — decimal degrees,
radians, and gradient. These forms are used in specifying the arguments to the SIN,
COS, and TAN functions and in returning the results from the ASN, ACS, and
ATN functions.

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

13 RADIAN
20 X = ASN 1 ¥ now has a value of 1.570796327 or PI/2, the Arcsine of 1.
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Verbs
RANDOM

T RANDOM

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

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

en random numbers are generated using the RND function, the PC-1251 begins

with a predetermined “seed” or starting number, The RANDOM verb resets this
seed to a new randomly determined value.

The starting seed will be the same each time the PC-1251 is turned on, so the
sequence of random numbers generated with RND is the same each time, unless the
seed is changed. This is very convenient during the develapment of a program
because it means that the behavior of the program should be the same each time it
is run even through it includes a RND function. When you wnat to have the

numbers be truly random, the RANDOM statement can be used to make the seed
itself random.

18 RANDOM When run from line 2@, the value of X is based on the
20 X=RND3 standard seed. When run from line 10, a new seed is
used.
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erbs
READ

1 READ variable list

s: variable
or: variable , variable list

Where: variable list

Abbreviations: REA.
See alsa: DATA, RESTORE

I
Purpose

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

When assigning initial values to an aray, it is convenient to list the values in a
DATA statement and use a READ statement ina FOR...NEXT loop to load the
values into the array. When the first READ is executed, the first value in the first
DATA statement is returned. Succeeding READs use succeeding values in the
sequential order in which they appear in the program, regardless of how many
values are listed in each DATA statement of how many DATA statements are used.

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

12 DIM B(10) Sets up an array

2 FOR |=1 TO 10

3@ READ B{l) Loads the values from the DATA statement into
4 NEXT I B{)—B(1)is1,B(2}is 2 B(3}is 3, etc.

B¢ DATA 1,2,3,4,5,06
6@ DATA 7,8,9,10
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Verbs
REM

1 BREM remark

Abbreviations: none

The REM verb is used to include comments in a program,

Often it is useful to include explanatory comments in a program, These can
provide titles, names of authors, dates of last madification, usage notes, reminders

about algorithms used, etc. These comments are included by means of the REM
statement,

The REM statement has no effect on the program execution and can be included
anywhere in the program. Everything following the REM verb in that line is treated
as a comment, 50 the REM verb must be the last statement in a line when multiple
statement lines are used.

1@ REM THIS LINE HAS NO EFFECT
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Verbs
RESTORE

1 RESTORE
7 RESTORE expression

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

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

Use
In the regular use of the READ verb the PC-1251 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.

Note that the first form of the RESTORE statement must appear by itself on aline.
It may not be part of a muitiple statement line.

10 DIM B(10) Sets up an array

20 FOR 1=1 TO 10

3¢ READ B(l) Assigns the value 10 to each of the elements of B( ).
4@ RESTORE

53 NEXT I

60 DATA 10
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Verbs
RETURN

1 RETURN

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

The RETURN verb is used at the end of a subroutine to return control to the state-
ment following the originating GOSUB.

A subroutine may have more than one RETURN statement, but the first one
executed terminates the execution of the subroutine, The next statement executed
will be the one following the GOSUB or ON . . GOSUB which calls the subroutine.
ifa RETURN is executed without a GOSUB, an Error 5 will oceur,

18 GOSUB 109 When run this program prints the word “"HELLO'" one
20 END time.

108 PRINT *"HELLO"

118 RETURN
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Verbs
STOP

1 STOP

Abbreviations: S., ST., §TO.,
See also: END; CONT command

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

When the STOP verb is encountered in program execution the PC-1251 execution
halts and a message is displayed such as ‘BREAK IN 200" where 2@ is the number
of the line containing the STOP. STOP is used during the development of a
program to check the flow of the program or examine the state of variables. Execu-
tion may be restarted using the CONT command.

10 STOP Causes “BREAIC IN 18" to appear in the display.
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Verbs
TROFF

1 TROFF

Abbreviations : TROF.
See also: TRON

The TROFF verb is used to cancel the trace mode.

Execution of the TROFF verb restores normal execution of the program,

1% TRON When run, this program displays the line
20 FORI=1TO3 numbers 1@, 20, 3@, 30, 3@ and 40,

30 NEXTI

49 TROFF
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Verbs
TRON

1 TRON

Abbreviations :  TR., TRO.
See also: TROFF

The TRON verb is used to initiate the trace mode.

Use

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 PC-1251 then haits 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
staternent which has just been executed. The trace maode continues until a TROFF
verb is executed.

1® TRON When run this program displays the line
20 FOR 1=1TO 3 numbers 19, 26, 3@, 30, 30 and 40.

30 NEXT |

40 TROFF
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Verbs
USING

1 USING

2 USING ‘“editing specification”

3 USING character variable

Abbreviations:  U., US,, USI.,, USIN,

See also: LPRINT, PAUSE, PRINT

Further guide to the use of USING is provided in Appendix C

The USING verb is used to control the format of displayed or printed output.

The USING verb can be used by itself or as a clause within a LPRINT,
PAUSE, or PRINT statement. The USING verb establishes a specified format

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

The editing specification of the USING verb consists of a quoted string
composed of some combination of the following editing characters:

# Right justified numeric field character
« Decimal point.
~ Used to indicate that numbers should be displayed in scientific notation.

& Left justified alphanumeric field.

For example, "“####" is an editing specification for a right justified numeric field
with room for 3 digits and the sign. In numeric fields, a location must be included
for the sign, even if it will always be positive.

Editing specifications may include more than one fiefd. For example
“HHHHR&&&™ could be used to print a numeric and a character field next to each
other.

If the editing specification is missing, as in format 1, special formatting is turned
off and the built-in display rules pertain.
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10 A=125 : X&="ABCDEF"
20 PRINT USING “##. ## 7" A
30 PRINT USING "RRBZUBEE&" XS

40 PRINT USING "#H#HHK&R" A X$
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USING

Display

[ 1.25E 02 |
[ ABCDEF |

" 125ABC |




Verbs
WAIT

1 WAIT
2 WAIT expression

Abbreviations: W., WA., WAI.
See also: PAUSE, PRINT

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

In normal execution the PC-1251 halts execution after 3 PRINT command until
the key is pressed. The WAIT command causes the PG-1251 to display
for a specified interval and then proceed autornatically (similar to the PAUSE verb).
The expression which follows the WAIT verb determines the length of the interval.
The interval may be set to any value from 0 to 65535, Each inerement is about one
sixty-fourth of a second. WAIT @ is too fast to be read reasonably; WAIT 65535
is about 17 minutes. WAIT with no following expression resets the PG-1251 to
the original condition of waiting until the key is pressed,

10 WAIT 64 Causes PRINT to wait about 1 second.
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Pseudovariables

~ FUNCTIONS

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 has the value of the last key pressed on

the keyboard. , €0, , [oEF . (1], (33, ], and [«] all have
a value of NUL. INKEY$ is used te respond to the pressing of individual keys

without waiting for the ENTER key to end the input.

18 A$=INKEYS$

20 B=ASC A$
36 IF B=@ THEN GOTO 10
43 IF B....

Lines 4 and beyond contain tests for the key and the actions to be taken. On first
executing the program, the value of INKEY$ is NUL, since the last key pressed
was CIf INKEY$ is used following PRINT or PAUSE, the contents of the
display are read instead of a key press.

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. Immediately following reset, MEM has a value of
3486.
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Numeric Functions

Pl is a numeric pseudovariable which has the value of PI. Itis identical to the use
of the special Pl character (n} on the keyboard. Like other numbers the value
of Pl is kept to 10 digit accuracy {3.141592654).

Numeric functions are a group of mathernatical operations which take a single
numeri¢ value and return a numeric 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 enclosed in parentheses. The PC-1251 does not require these parentheses,
except when it is necessary to indicate what part of a more complex expression is
t0 be included in the argument.

LOG 100 + 100 will be interpreted as:
{LOG 100) + 180 net LOG (100 + 100).

T ABS numeric expression

ABS is numeric function which returns the ahsolute value of the numeric argument.
The absolute value is the value of a number without regard to its sign. ABS —10@
is 10.

1 ACS numeric expression

ACS is a numeric function which returns the arccosine of the numeric argument,
The arccosine is the angle whose cosine is equal to the expression. The value
returned depends on whether the PC-1251 is in decimal degree, radian, or gradient
made for angtes. ACS .5 is 6@ in the decimal degree mode.

1 ASN numeric expression
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Pseudovariables

ASN is a numeric function which returns the arcsine of the numeric argument,

The arcsine is the angle whose sine is equal to the expression. The value returned

depends on whether the PC-1251 is in decimal degree, radian, or gradient mode for
angles. ASN .5 is 3@ in the decimal degree mode,

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 PC-1251 is in decimal degree, radian, or gradient
mode for angles. ATN 1.is 45 in the decimal degree mode.

1 COS numeric expression

COS is a numeric function which returns the cosine of the angle argument. The
value returned depends on whether the PC-1251 is in decimal degree, radian, or
gradient mode for angles. COS 60 is .5 in the decimal degree mode,

1 DEG numeric expression

The DEG function converts an angle argument in DM3 (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, 65° 10" 44.5" is
represented as 55.10445. In DEG format the integer portion is degrees and the
decimal portion is decimal degrees, DEG 55.19445 is 55.17902778.

1 DMS numeric expression

DMS is a numeric function which converts an angle argument in DEG format to
DMS format {see DEG). DMS 55.179@2778 is 55.19445.

129



Functions
Numeric Functions

1 EXP numeric exprassion

EXP is a numeric function which returns the value of e (2.718281828 — the base
of the natural logarithms) raised to the value of the numeric argurment, EXP 1
is 2,718281828.

1 INT numeric expression

INT is a numeric function whieh returns the integer part of its numeric argument.
INT P} is 3.

1 LOG numeric expression

LOG is a numeric function which returns the logarithm to the base 1@ of its
numeric argument. LOG 10@ is 2.

1 LN numeric expression

LN is @ numeric function which returns the logarithm to the base e {2.718281828)
of its numeric argument. LN 100 is 4.605170186.
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Pseudovariables

1 RND numeric expression

RND is a numeric function which generates random numbers, If 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 or equal to 1, the result is a random number greater than or equal
to 1 and less than or equal to the argument. |f the argument is greater than or
equal to 1 and not an integer, the result is a random number greater than or equal
to 1 and less than or equal to the smallest integer which is larger than the argument:

----------- Result ------------
Argument Lower Bound Upper Bound
5 ") <1
2 1 2
25 i 3

The same sequence of random numbers is normaily generated because the same
“eped is used each time the PC-1251 is turned on. To randomize the seed, see
the RANDOM verb.

1 SGN numeric expression

SGN is a numeric function which returns a value 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 —5is —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 PC-1261 is in decimal degree, radian, or
gradient mode for angles. SIN 3@ is .5.
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Numeric Functions

1 8QR numeric expression

SQAR is a numeric function which returns the square root of its agrument. It is
identical to the use of the special square root symbol (\/_) on the keyboard.
SOR 4 i5 2.

1 TAN numeric expression

TAN is a numeric function which returns the tangent of its angle argument. The
value returned depends on whether the PC-1251 is in decimal degree, radian, or
gradient mode for angles. TAN 45 s 1.
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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 PC-i251 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 ASCII 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 65.

1 CHR$ numeric expression

CHR$ is a string function which returns the character which corresponds to the
numeric ASCI| code of its argument. The chart of ASCI! 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. LEFT$ (“ABCDEF”, 2} is “AB".

1 LEN string expression

LEN is a string function which returns the length of the string argument, LEN
“ABCDEF' is 6.
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String Functions

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

MID$ is a string function which returns a middle portion of the string first
argument. The first numeric argument indicates the first character position to be
included in the result. The second numeric argument indicates the number of
characters that are to be included. MID$ (" ABCDE F, 2,3)is""BCD".

1 RIGHTS$ (string expression , numeric expression)

RIGHTS is a string function which returns the rightmost part of the string first
argument. The number of characters returned is determined by the numeric
argument, RIGHTS (“ABCDEF", 3) is 'DEF".

1 STR$ numeric expression

STR$ is a string function which returns a string which is the character represen-
tation of its numeric argument. It is the reverse of VAL, STR% 159 is '1.59",

1 VAL string expression

VAL is a string function which returns the numeric value of its string argument.
It is the reverse of STR$. The VAL of a non-number j is zero. VAL *"1.59" is 1,59,

Note: The character-string convertible by VAL function to a numerical value
consists of numerals (0 to 9), symbols {+ and —) and a symbol {E) indicating
an exponential portion. No other characters and symbols are included,
If a character-string includes other characters and symbols, any character-
string on the right of that character- -string will be ignored. If included in
a character-string, a space is usually regarded as non-existing. 1, however,
a space is included in the portion {on the right of E) corresponding to an
exponential part, any character- -string on the right of the space will be
ignored,

134



Programming Examples

.~ CHAPTER 9
 PROGRAMMING EXAMPLES

This chapter presents a series of programming examples which illustrate some of
the potential programming capahilites of your PC-1251 computer. Each example
is briefly discussed to indicate the logic and structure of the program and the
way in which the PC-1251 is being used, This discussion is not meant to be a
complete guide to programming. New programmers should consult a separate
hook on how to program,

" LoanPayments
This program illustrates how the PC-1251 can be used to calculate the size of a
loan payment and the total cost of the loan. The program first solicits the amount
borrowed, the rate of interest, and the number of months that the loan will run.
It then calculates the loan payment using this formula:

P {1+ 1)N%k 1
(1+iN =1

Where: A is the monthly mortgage payment
P is the principal; the amount borrowed
| is the interest for 1 month expressed as a decimal fraction
li.e., 1% = .01}
N is the number of months

Then the program computes the total cost of the loan over the entire ioan period
and the total amount of interest,

The program asks for the interest for a whole year because this is the basis usually
used to discuss interest.

136



Programming Examples

10

20:
30:

40:

50:
60:
70:
80:
90:
100:
110:
120:
130:

140:

150:
160:

170:

Loan Payment Calculator Program

SINPUT “PRINCIPAL? ;P

INPUT “YEARLY . INTEREST? " |
=1/12

=1/100

INPUT “MONTHS? ;N
T={P R {{T+)ANN %1
B={{1+I)AN}—1

A=T/B

A={ INT {{A% 100} +.5})/100
PRINT “MOQ. PAYMENT = ": A
Z=A¥XN

PRINT “TOTAL .. COST=".Z2
X=2Z-P

PRINT “TOTAL _INTEREST =";x

INPUT “ANOTHER? ; Q%
IF { LEFTS {Q$.1)="Y") THEN GOTO 10

END

Get the amount borrowed

Get the interest for a whole year

Divide by 12 to get the interest
for a manth

Divide by 100 to turn percent
into & decimal fraction

Get number of months

Compute top half of formula

Compute bottom half of formula

Divide top by bottomn

Convert to even cents

Display monthty payment
amount

Multiply monthly amount times
months for total
Display total cost

Subtract principal from total cost
to get interest
Print interest

Ask for repeat

Go back to top if first character is
ange

Otherwise end

Mote: The computation in line 90 is a little programming ““trick” for rounding
off numbers to a desired precision, Multiplying by 100 moves the first two decimal
digits to the left of the decimal point. Taking the integer part of this with the
INT function throws away any extra decimal digits. .5 is added first so that it will
round up if the part which thrown away is over .5, The amount is then divided by
10@ again to restore its prior scale,
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When writing programs you often need to get items into a particular order, ie.,
to sort them. Many different sorting techniques have been developed, each of
which is better or worse for particular circumstances. One of the simplest sorting
technigues is the *sort hy search”. In this technique the program scans an array
of unsorted data looking for the largest item. It puts this in the top element of a
new array and goes back to ook for the next largest item, It puts this item in
the next element of the array, and so on. Each element selected in the unsorted
array is then set to a very small number so it won't be found on the next search.
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10:

20:

30:
40;
50:

60:
70:

80:

a0:

100:

110:

120:

130:

140:

160:
160:

170:
180:

190:
200:
210:

220:
230:

Sorting Program

INPUT “"HOW MANY _ITEMS TO SORT? ;N
DIM O{N}, S{N)
FOR I=1 TON

INPUT O (1)
NEXT |

PAUSE “SORTING"
FORI=1TON

T=1

FORJ=1TON

IF {0} > O(T)) THEN LET T=4
NEXT J

5{1=0(T)

O(T) = —9.999999999 E99

NEXT I
BEEP 2

PAUSE “DONE SORTING"

INPUT “DISPLAY OR PRINTER? "; A$

IF { LEFT$ {A$,1}="P") THEN PRINT = LPRINT
FORI=1TON

PRINT (1}

NEXT I

PRINT = PRINT

END
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Find out how many values this
time

Allocate space for an array to
hold the data O( } is for
unsorted data, S( ) for sorted

Lines 30—50 are a loop to read in
the data

Read in each value

Announce that the sort is starting

Qutside loop indexes through S ()
indicating where the next
largest value is to be put

Arbitrarily set pointer for the
largest value to the first
element in 0 )

Loop through array of unsorted
data

If a larger value is found change T
to point to the largest so far

Put this value in the next element
of the sorted array

Set that element in the unsorted
array to the smallest possible
number so that it won't be
used again

End of loop on sorted array

Announce that sort is done

Ask where autput should go

If printer is selected, set output
to printer

Loap through sorted array

Print largest through smallest

Reset to original condition



Programming Examples

Slot Machine Simulation

This program simulates the behavior of a simple slot machine. The model simulated
is based on three wheels covered with pictures of objects. One object from each
wheel shows through the window at a time. In this simulation there are three
objects which alternate around each of the three wheels. On each play the wheels
are spun and travel freely for a period of time. Then they begin to slow down
and gradually come 1o a stop. The stopping point of each wheel is random. If the
same three objects show in all three windows at the end of the play, then you
win.

Notice that this program has been written so that it is easy for you to modify the
number of objects, the speed of play, and the combinations which produce a win,
At the beginning, variables are set 10 control the speed during the spin (i.e., the
amount of time it takes for each new object to appear in the window). One
controls the rate during the initial free-wheeling portien and another conirols
the rate during the slow down period. A third variable is used to control the
length of other displays.

Another variable determines the number of objects to be used. Although only
three have been used here, it is easy 1o change this variable and provide more
names in the data list, if you would like to try more. The amount of the win
is calculated so that the expected payotf will be slightly less than the expected
cost, | desired it is also easy to add more complex winning rules with different
payoffs. Variables are also set to control the length of the free-wheeling and
slow down periods.
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10:

20:

30:

40:

50:
60:
70:

80:
90:
100:
110:

120:

130:
140:

160:

200:
210:
220:
230:

240:
250:

260:
270:

Slot Machine Simulation Program

$=0: F=10: G=90: H=200

T=3: Z=INT ({{T~3)—1)/T): C=3%T:B=6%T

DIM R(3), D(3), P$({T)* 8

RANDOM

FORI=1TO3
D{l}=RNDI{T}
NEXT |

FORI=1TOT

READ P${!)

NEXT |

DATA * ORANGE ",” LEMON """ CHERRY "

WAITH

PRINT 1§ SLOT MACHINE”
WAIT
PRINT “PRESS ENTER TO START”

REM X%k START OF TURN XXk
M=0

FORI1=1TQO3

R{l) =B+ RND (C)

IF (R} >M} THEN LET M=R{l)
NEXT |

WAITF
E=(G—F})/(M-C}

140

Set initial variables — $ is amount
of winnings, F is amount of
PRINT WAIT during first part
of spin, G is lengest print
WAIT in spin, and H is PRINT
WAIT for information
messagas

T is number of objects, Z is
earnings from a win, C is
length of fast spin, B is maxi-
murm length of slow spin por-
tion

Allocate space for arrays — R{ }
is how many positions each
wheel will turn, D { ) is
number of current object,

P$( ) is names of objects

Randormize seed for RND{ }

Initialize the object for sach
“window" to a random value

Read in the names of the objects

Spaces are added to make each 8
characters

Set WAIT for start message
Announce start

Reset WAIT to wait for Enter
Wait for Enter to begin

Initialize M

Determine random stopping time
for each window
Set M to longest stopping time

Reset WAIT to fastest interval

Compute the amount to slow the
interval during each turn of
the slow down phase



280:

290:

300:

310:

320:

330:
340:

3b0:
360:

370:
380:
390:

400:

410:
420:
430:

440;

450:
460:
470
480:
490:

50O

510
520

FOR A=1TOM

IF (A>C) THEN WAIT F+{{A—C)XE)

FORI=1TO3
IF (R(1}:>0) THEN LET D(1}=D{I}+1

VFA{DIN>T) THEN LET &(1}=1

R{=R{l)-1
NEXT |

PRINT PH(D(1)); PS{D(2}) ; PSIDI3)}
NEXT A

WAIT H
PRINT P${D(1}}; P$(D(2)); PS{DI3))
W=—1

IF (D{1)=D{2}} AND (D(2)=D(3)) THEN LET W=Z

IF W<0 THEN PRINT "YOU_LOSE"
IF W>0 THEN PRINT “YOU —WIN";Z;"DOLLARS"
S=5+W

ON (2+ SGN (S}) GOTO 450,470,490

PRINT “SO..FAR_YOU_HAVE_LOST $"ABS (5}

GOTO 500
PRINT “YOU_ARE_BREAKING_.EVEN"

GOTO 500
PRINT “SO_FAR_YOU_HAVE_WON $"; 8

INPUT "ANOTHER._TRY?"; Q%

:IF { LEFT$ {Q$,1)="¥"] THEN GOTO 200
: END
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Loop from 1 to longest stoppirg
time

If in slow down phase then slaw
down rotation by one incre-
ment

Loop through each window

If window is still turning then
advance 1o next object

Cycle back 1o first object if over
top

Reduce count of remaining turns

Show current objects

Reset WAIT 1o longest interval

Redisplay ending position

Set winnings this turn to expected
loss of $1

If al! objects are the same then set
to win amount

1§ loss then say so

If win then say so

Add this turn to total winnings

Jump to message depending on
sign of winnings

Message for S<0

Go to common end

Message for 5=0

Go to common end

Message for 8> 0

Ask about another turn
Check first character of answer



Programming Examples

This program provides an estimate of United States Federal tax liability. It requests
filing status, number of exemptions, salary income, self-employment income,
other income, and amount of itemized deductions. Based on this information,
it computes the taxable income. Next it reads in the tax tahle appropriate to
the filing status and determines the amount of Federal Income Tax. [f there is
self-employment income the Social Security tax is computed, Any additional
tax ohligations and credits are solicited and a total tax liability is calculated.

The method of computing Federal Income Tax is based on "“Tax Rate Schedules
X, Y, and 2", These schedules breakdown the income for each filing status into
tax brackets. For each tax bracket there is a tax computation rule of the form
“If income is over B{l}, but not over B{l + 1), then the tax is M(1) plus P{l) percent
of the excess over B{(l})". The program scans the baseline values, B(l), for the
largest value which is not greater than the income. It determines the appropiate
bracket and applies the rule to compute tax liabliity.

NOTE: The values included in this program are based on those in the 1982
Declaration of Estimated Tax for Individuals {Form 1840-ES). This program is
presented here to illustrate the capabilities of the PC-1251 and is not intended to
be an authoritative basis for any individuals actual tax liability. Individual cir-
cumstances and changing laws provide too many circumstances for a simple
program, such as this one, to be complete. Consult a tax professional, if you have
guestions about your own tax liability.
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10:

20:

30:

40:
B0:
60:
70:
80:
90:

100:
110:
120:
130:
140:
150:
160:
170:

180:
180:
200:
210:
220:
230:
240:
250:

260:

270:

280:

200:

300:

310:

Programming Examples

United States Federal Tax Estimator Program

DIM B{15},M{15),P(15)

USING “#t#####"
WAIT 128

PRINT “FILING STATUS:"

PRINT *1=SINGLE"

PRINT “2=MARRIED FILING SEPAR.”
PRINT “3=MARRIED FILING JOINT"
PRINT “4=HEAD OF HOUSEHOLD"
WAIT

INPUT “STATUS? ";F

IF {{E<1) OR (F>4)) THEN GOTO 40
INPUT “NO. OF EXEMPTIONS? " E
INPUT “EST. SALARY INCOME? ;|
INPUT “EST. S.E. INCOME? ;5
INPUT “EST. OTHER INCOME? “;0
I=1+8+0

PRINT “TOTAL INCOME="%I

INPUT “WILL YOU ITEMIZE? ;0%

IE (LEFT$ (0%,1) <> "Y") THEN GOTO 270
INPUT “EST., TOTAL DEDUCT.? ;D

IF ((F=1) OR (F=4])} THEN LET D=D-2300

IF {F=2) THEN LET D=D-3400

IF {F=3) THEN LET D=D-1700

IF {D<0) THEN LET D=0

1=1—-D

PRINT “INC. LESS DED.=";|
I=1—{E % 1000)

IF {I<0) THEN LET 1=0
PRINT “INC. LESS EXMP. =""; 1

W=750+ ({50 X%F)

RESTORE W
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Allocate arrays — B } is baseline
for tax bracket, M () is mini-
mum tax in bracker, P { ] is
percent within bracket

Set format for all displays

Set WAIT for Status options
display
Display options for filing status

Reset WAIT so that Enter is
required after each display

Get filing status

Check if valid

Get number of exemptions

Get salary income

Get self employment income

Get other income

Total the incomes

And display

Ask about itemizing deductions
It not then skip itemizing section
Get total itemized deductions
Subiract standard deduction
according to filing status

Minimum deduction is zero

Reduce income by excess over
standard

And display

MNote: tax tables have standard

deduction built-in

Compute income less exemptions

Minimum income is zero

DCisplay

Compute line number of appro-
priate tax table for filing status

And restore so READ will get
right table



Programming Examples

320:
330:
340:

350:

360:

370:
380:
390:

400:

410:

420:
430:

440:
450:
460:

800:
801:
802:
803:
804:
805:
806:
B807:
808:
809:
810:
811:
812:
B813:
814:
815:

READ L
FOR X=1T0L
READ B (X), M{X}, P{X)

IF (I>B(X)) THEN LET J=X
NEXT X

T=M{JI}+(P(I)k(I—BLI))
PRINT “FIT=";T
INPUT "AMT, OF ADD. TAX? “: A

INPUT “AMT., OF TAX CREDITS? '"; C

Z=5%.0935

IF £2>3029.40 THEN LET Z=3029.40
IF Z2>0 THEN PRINT "S.5. TAX =";Z

T=T+A—C+Z
PRINT “EST. TOTAL TAX =*; T
END

REM TABLE FOR SINGLE TAXPAYERS
DATA 14

DATA 0,0,0

DATA 2300,0,.12
DATA 3400,132,.14
DATA 4400,272,.186
DATA 6500,608,.17
DATA 8500,948,.19
DATA 10800,1385,.22
DATA 12900,1847,.23
DATA 15000,2330,.27
DATA 18200,3194, .31
DATA 23500,4837,.35
DATA 28800,6692, .40
DATA 34410,8812,.44
DATA 41500,12068, .50
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Read number of lines in table

l.oop to read in table

Read baseline, minimum tax, and
percent for each tax bracket

Save pointer to highest applicable
bracket

Compute FIT (see text)

Display FIT

Get any miscellaneous tax
obligations

Get any miscellaneous tax
credits

Compute social security tax on
self employment income

Limit 8.5, tax to maximum

Display if S.S, tax is greater than
zero

Total tax
And display



Programming Examples

850: REM TABLE FOR MARRIED FILING SEPAR.
851: DATA 13

852: DATA 0.,0,C

8563: DATA 1700,0,.12

854: DATA 2750,126,.14
855: DATA 3800,273,.16
856: DATA 5950,617,.19
857: DATA 8000,10086,.22
858: DATA 10100,1468,.25
859: DATA 12300,2018,.29
860: DATA 14950,2787,.33
861: DATA 17600,3661, .39
862: DATA 22900,5728, .44
863: DATA 30000,8852,.49
864: DATA 42800,15124, .50

900: REM TABLE FOR MARRIED FILING JOINT
901: DATA 13

902: DATA 00,0

903: DATA 3400,0,.12

904: DATA 5500,252,.14
9056: DATA 7600,546,.16
906: DATA 1190C,1234,.19
907: DATA 16000,2013,.22
908: DATA 20200,2937,.25
909: DATA 24600,4037,.29
910: DATA 29900,5574,.33
911: DATA 35200,7323,.39
912: DATA 45800,11457,.44
913: DATA 60000,17705, .49
914: DATA 85600,30249,.50

950: REM TABLE FOR HEAD OF HOUSEHOLD
951: DATA 14

952: DATAC00

953: DATA 2200,0,.12

954: DATA 4400,252,.14
955: DATA 6500,546,.16
956: DATA 8700,898,.20
957: DATA 11800,1618,.22
958: DATA 15000,2222,.23
959: DATA 18200,2958, .28
960: DATA 23500,4442,.32
961: DATA 28800,6138, .38
962: DATA 34100,8152, 41
963: DATA 44700,12498, .49
964: DATA 60600,20289,.50
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Programming Examples

The PC-1257 is an excellent tool for making many small statistical tests. As an
example of this capability, this program calculates the basic tests which are often
used to compare a series of paired observations. The pregram solicits the obser-
vations which are entered in pairs. When there is an independent and a dependent
variable, the dependent variable is X and the independent is Y. If the variables
are independent, then simply assign one o X and one to Y,

The program loops through the observations and computes several guantities which
are used to calculate the desired statistics. These quantities are the Sum of X, the
Sum of X?, the Sum of Y, the Sum of Y2, and the Sum of XXY. The mean of
X is then computed with the formula:

Sum of X

Mean, = N

Where N is the number of observation pairs. The standard deviation of X is then
calculated with these formulas:

2
Sum of Squares, = Sum of X2 — {Sum of X)"

Sum of Squares
(N—1)

Standard Deviation)< =

The mean and standard deviation of Y are computed with the same formulas.
These quantities are then used to calculate the correlation coefficient between the
two variables using the formulas:

{Sum of X) * (Sum of Y)
N

Sum of Productsx,"f = Sumof X %Y —

Sum of Products (x,y)

Correlationy , =

vV (Sum of Squares, ) * {(Sum of Squares )

Finally the program computes the coefficients for the linear regression equation
using the farmulas:
Sum of Productsy

by., = . = Meany ~ (by., X M
xy Sum of Squares,, a any = (bx.y * Mean,)

The coefficients are then shown in the regression equation:

Y=a+hb, X
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10:

20:
30:

40:
50:
B0:
70:
80:
90:
100:
110:
120:
130:
140:
150:
160:

170:

180:
190:

200:
210:

220:

230:

240:

250:
260:

Programming Examples

Relationship of Two Variables Program

A=0,B=0,C=0,D=0,E=0,V=0

INPUT “NUMBER OF OBSERV.? ";N
DIM XN}, Y {N}

WAIT 48

PAUSE "ENTER ";N;" PAIRS OF O85."
FORI=1TON

PRINT “PAIR *; |

INPUT “X?2 “; X(I)

INPUT “Y? "; Yl

NEXT |

WAIT 128

INPUT "DISPLAY ORPRINTER? ";W$
IF L LEFT$ (W$,1)="P"} THEN PRINT = LFRINT
INPUT “LIST OF DATA? ", W§

IF { LEFT$ (W$,1)="¥") THEN LET V=1
FOR I=1 TON

IF {V=1) THEN PRINT X(I}, Y (I}

A=A+X({1)
B=B+X({l}~2

C=C+Y{l}
D=D+{¥Y(1)~2)

E=E+{X{I*kY{I}D
NEXT I
WAIT

F=A/N
PRINT “MEAN OF X ="";F
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Initialize variables to accumulate
sums

Get number of ohservations

Allocate arrays to hold observa-
tions

Set 3/4 second wait for prompts
during data entry

Prompt start of data entry

Loop for number of observations
Prompt with number of pair
Prompt and input X

Prompt and input Y

Reset WAIT time for data listing

Ask if output is to display ar
printer
If printer, then switch

Ask if listing of data is desired
If sa set flag; default V=0 set in
line 10

Loop through data

{f flag is set then print observa-
tion pair

Accumulate the sum of X

Accumulate the sum of the
squares of X

Accumulate the sum of Y

Accumulate the sum of the
squares of Y

Accumitlate the sum of the
products of the pairs

Reset WAIT so that Enter is
required

Compute mean of X
And display



Progr

270:
280:

290:
300:

310:

320:
330:
340:
360:

360:
370:

380:

390:
400:
410:
420:
430:
440:;
450:

amming Examples

G=C/N
PRINT "MEAN QOF Y =""; G

J=B—{{A~2}/N)
K=85QR (J/{(N—-1))

PRINT “STD. DEV. X ="; K

L=D—{{C~2}/N}

M=SQR (L/[N—-1))

PRINT “STD. DEV.Y =";M
O=E—{{AkCHN)

R=0/SQOR (JX 1)
PRINT "CORREL. COEF.= "R

P=0/J

Q=G—{P* F)

WAIT 128

PRINT “REGRESSION EQUATION 18"
WAIT

PRINT Y =";0;" + Py /X"

PRINT = PRINT

END
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Campute mean of ¥
And display

Compute the sum of squared
deviates of X

Compuzie the standard deviation
of X

And display

Compute the sum of squared
deviates of Y

Compute the standard deviation
of Y

And display

Compute the sum of products of
the deviates

Compute the correlstion

And display

Compute the regression coeffi-
cient

Compute the Y-intercept

Reset WAIT for lead in display

Print leadin display for equation

Reset WAIT so is required

Print the regression equation

Reset output to display



Programming Examples

_ Minefield Game " |

This program provides a simple minefield game. The game is played on a 1@ x 1@
set of squares like a checkerboard. The top of the board is north, the bottom
south, the left west, and the right east. The columns are numbered horizontally
from left to right, from 1 to 1@. The rows are numbered vertically from bottom
1o top, also from 1 to 1@. You begin the game in the southwest corner, sguare
(1, 1). The object is to move to the northeast corner, square {10, 13). You make
moves by entering a humber from 1 tc 9 to indicate the direction you want to
take. The directions are indicated by the position of the key on the numeric
pad, i.e.

Northwest North Northeast
7 8 9
West East
4 5 6
Southwest South Southeast
i 2 3

At random squares on the board there are “mines”. If you enter a square with
a mine, you lose, To help you avoid the mines the PC-1251 will beep as it enters
a square. |t will make one beep for each adjacent square with a mine, but it won't
tell you the direction. The program checks to insure that no mines are laid so
close to the corners ihat it difficult or impossible to start or finish, You determine
the number of mines by responding with a number in response 1o the question
“DIFFICULTY?".

Notice the use of subroutines in this program to produce a short, simple main
program with special functions isolated in separate subroutines,
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Programming Examples

10:
2G:

30:
40:
50:
60:
70:
80:
90:
100:
110:
120:
130:
140:
150:

160:
170:

180:
190:

200:
210:

220:

230:
240:
250:
260:
270:

280:

Minefield Game Program

5=10
DIM F (S+1,5+1)

WAIT 128

INPUT “DIFFICULTY LEVEL? ;B
PRINT “ONE MINUTE FOR SETUP"'
FORI=1TOS

FORJ=1TOS§

Fil,N=0

NEXT J

NEXTI

FORI=1TOB

X=RND {S)

Y=RND (S)

IF ({X+Y}<5) THEN GOTO 120

IF (({1+8—X)+{1+5-Y))<5) THEN GOTO 120

FiX,v)=1
NEXT |

F(S,5}=9
X=1:Y=1

PRINT "YOU ARE AT (X", v ;)"
GOSUB 400

BEEP C

INPUT “WHICH WAY NOW? “; AS

D= VAL (AS$)

IF {{D<1) OR (D>9)) THEN PRINT
"1 TO 9 ONLY, PLEASE": GOTO 230
iIF (D>6) THEN GOSUB 500

IF {D<4) THEN GOSUB 550

IF {(D=3)} OR (D=6} OR (D=9}) THEN GOSUB 600
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Set size of field to 10 by 10

Allocate array 1 larger in both
directions. Extra size facilitates
loop at line 220

Sat WAIT for 2:seconds

Asic for number of mines

Display warning about setup time

Loop through entire array and set
each entry to zera. Needed to
clear out mines from prior
games

Loop for number of mines

Get random X coordinate

Get random Y coordinate

Check if 100 ¢lose to starting
cornar

Check if too close to ending
corner

Mark mine

Mark goal
Set start to {1,1)

Start of turn — show location

Count the number of nearby
mines

Beep to indicate number of
nearby mines

Ask for direction from numeric
pad

Convert keystroke to number

If not from numeric pad then ask
again

If from top row then GOSUB to
narth subroutine

If from bottam row then GOSUB
to south subroutine

If from right side the GOSUB to
east subroutine



280:

300:

310:

320:

400:

410:

420:

430:

440:

450:

450:

500:

510:

520:

5560:

560:

B70:

600:

610:

620:

650:

660:
670:

700:
710:

750:

800:

810
820

IF {F{X,Y}=1) THEN GOTO 700
IF (F{X,Y)=9) THEN GOTO 750

GOTOC 200

c=0

FOR 1=X—1TO X+1

FOR J=Y—1 TO Y+1

IF {(F{l,J}=1) THEN LET C=C+}

NEXTJ
NEXT I
RETURN

IF (Y=8) THEN PRINT

“YOU ARE AT NORTH EDGE": GOTO 520
Y=Y+

RETURN

1F{Y=1) THEN PRINT

»YQU ARE AT SOUTH EDGE": GOTO 570
Y=Y-1

RETURN

IF {X=8) THEN PRINT

“YQU ARE AT EAST EDGE": GOTO 620
X=X+1

RETURN

IF (X=1} THEN PRINT

yOU ARE AT WEST EDGE": GOTO 670
X=X-1

RETURN

PRINT "BOOMEINTIIT YOU LOSE”
GOTO 800

PRINT “CONGRATULATIONS, YOU WIN”

INPUT “ANOTHER GAME? *'; A§
< IF { LEFT$ |AS$,1)="¥"} THEN GOTO 40
: END
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IF ((D=1} OR {D=4) OR (D=7)) THEN GOSUB 650

Programming Examples

If from left side then GOSUB to
waest subroutine

If new square contains a mine
then GOTO losing message
I new square is the goal then
GOTO winning message
Otherwise loop

Mine counting subroutine
Set counter for mines
Loop through neighboring squares

If there is a mine increment count
by one

North subroutine

{f at north edge, don't do
anything

Move one square north

And return

South subroutine

If at south edge, don’t do
anything

Move one square south

And return

East subroutine

|f at east edge, don't do
anything

Move one square east

And return

West subroutine

If at west edge, don't do
anything

Mave one sguare north

And return

Display losing message
And go to common end

Display winning message
Ask about another game

Go again if first letter is “Y*'
Otherwise end



TroubleShooting

This chapter provides you with some hints on what to do when your SHARP

PC-1251 does not do what you expect it to do. It is divided into two parts —
the first part deals with general machine operation and the second with BASIC
programming. For each problem there are a series of suggestions provided. You
should try each of these, one at a time, until you have fixed the problem.

If:

Then You Should:

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

There is a display, but no response
to keystrokes

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

You are running a BASIC program
and 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.

1.

2.

T AW = W

-
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Check to see that the slide switch is
set to RUN, PRO, or RSV.

Push the key to see if AUTO
POWER OFF has been activated.

. Replace the batteries.

. Press key to clear.

. Press { (shiFT] } to clear.
. Turn OFF and ON again.
. Hold down any key and puch RESET.

. Push RESET without any key.,
. Push [ENTeR).

. Push [ENTER].

. Switch from the PROgram into

the RUN mode for calculations.

. Hold down any key and push RESET.

. If you get no response from any key

even when the above operation is
performed, push the RESET
without pushing any key. This will
clear the program, data and all
reserved contents.




TroubleShooting

‘BASIC Debugging

When entering @ new BASIC program, it is usual for it not to work the first time.
Even if you are simply keying in a program that you know is correct, such as those
provided in this manual, it is usual to make at least one typingerror. Ifitisa new
program of any length, it will probably contain at least one logic error as well,
Following are some general hints on how to find and correct your errors.

You run your program and get an error message:

1. Go back to the PROgram mode and use the [17] or the keys to recall the
line with the error. The cursor will be positioned at the place in the line
where the PC-1251 got confused.

2. If you can't find an cbvious error in the way in which the line is written,
the problem may lie with the values which are being used. For example,
CHR$ (A) will produce an error if A has a value of 1 because CHRS (1}
is an illegal character. Check the values of the variables in either the RUN
or the PROgram mode by typing in the name of the variable followed by

En)

You RUN the program and don’t get an error message, but it doesn’t do what
you expect.

3. Check through the program line by line using LIST and the (3] and (1] keys
to see if you have entered the program correctly. It is surprising how many
errors can be fixed by just taking another look at the program.

4. Think ahout each line as you go through the program as if you were the
computer. Take sample values and try to apply the operation in each line
to see if you get the result that you expected.

5. Insert one or more extra PRINT statements in your program to display
key values and key locations. Use these to isclate the parts of the program
that are working correctly and the location of the error. This approach
is also useful for determining which parts of a program have been executed.
You can also use STOP to temporarily halt execution at critical points so
that several variables can be examined.

6. Use TRON and TROFF, either as commands or directly within the program
to trace the flow of the program through individual lines. Stop to examine
the contents of critical variables at crucial points. This is a very slow way
to find a problem, but sometimes it is also the only way.
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Maintenance

To insure trouble-free operation of your SHARP PC-1251 we recommend the
following:

*

Always handle the pocket computer carefully as the liquid crystal display
is made of glass.

Keep the computer in an area free from extreme temperature changes,
moisture, or dust. During warm weather, vehicles left in direct sunlight
are subject to high temperature build up.. Prolonged exposure to high
temperature may cause damage to your computer,

Use only a soft, dry cloth to elean the computer. Do not use solvents,
water, or wet cloths.

To avoid battery leakage, remove the batteries when the computer will
not be in use for an extended period of time.

If service is required, the computer should only be returned to an
authorized SHARP Service Center.

[T the computer is subjected to strong static electricity or external noise
it may “hang up” (all keys become inoperative}. If this occurs, press the
ALL RESET button while holding down any key. (See Troubleshooting).
Keep this manual for further reference.

{NOTE: For maintenance of the CE-125 please see Chapter 7.)
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APPENDIX A
Error Messages

- ERROR MESSAGES.

The PC-1251 has nine different error messages.

Error
Number

1

Meaning

Syntax Error.
3% /2
Calculation error, Either you have tried to use a number which
exceeds the capacity of the PC-1251:
9.9 E99xX10
or you have tried to divide by zero:

5/@

DIV Error/Range Error.
e Array variable already exists.
Array specified without first DIMensioning it.
Array subscript exceeds size of array specified in DIM statement.

DIM B (258)

e Specified numeric value is cutside permitted range.
1. FOR 1=1TO 35008

Line number error. You have specified an invalid line number.

Nesting Error.
@ Buffer space exceeded.

e RETURN Verb without a GOSUB, NEXT Verb without a FOR or
READ Verh without a DATA.

Memory overflow error. You have exceeded the memory capacity
of the PC-1251 with some combination of programs and data:

1¢: DIM B (1006, 100}

Print format error.
Data cannot be displayed in accordance with the format specified by
USING command.

10 : USING ““####"
20: A=123%20

30: PRINT A
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ASCII Character Code Chart

8 I/C device error. An error has occured in sending information
between the PC-1251 and another device such as the printer or tape
on the CE-125. Check the low battery indicator on the CE-125.
Check all the connections.

9 Other. Some other error has occured which is not one of the above
errors. Often this'is due to an illegal value:
CHR$ (1}

or a misuse of preallocated variables:
18: A=5:PRINT A$

® [ncorrect pass word.

The following chart shows the conversion values for use with CHR$ and ASC.
The column shows the first hex character or the first four binary bits, the row
shows the second hex character or the second binary bits. The upper left corner
of each box contains the decimal number for the character. The lower right
shows the character. |f no character is shown then it is an illegal character on the
PC-1251. For example, the character ‘A’ is a decimal 65 or a hex 4] or a binary
01000001,
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ASCII Character Code Chart

w—m@m H OTJO0O@WN

First 4 bits

Hex @ 1 2 3 4 b 6 7
Binary | 000G | 0@@1 ga1a | 0811 g1ee ] @191 @118 | 911

1] ) 16 32 48 64 80 96 112
3reo NUL, SP ] @ P 13

1 1 17 33 49 65 81 97 113
[l IoR} | 1 A Q

2 2 18 34 50 66 a2 og 114
P30 " 2 B R

3 3 19 35 51 67 83 99 115
G EN] # 3 C 5

4 4 20 36 52 68 84 100 118
#1020 $ 4 D T

5 5 21 37 53 69 85 191 17
191 % 5 E u

6 6 22 33 54 70 86 102 118
a11g & 6 F v

7 7 23 39 55 71 37 183 119
@111 - 7 G W

8 8 24 a9 56 72 88 164 120
1000 ( 8 H X

g ] 25 41 57 73 89 145 121
1061 } 9 | Y

A 19 26 42 58 74 anp 106 122
1910 * : J Z

B 11 27 43 59 75 91 107 123
1611 + ; K A

C 12 28 44 6¢ 76 92 108 124
1100 s < L

D 13 29 45 61 77 93 109 125
1191 — = M T

E 14 30 a6 62 78 94 110 126
1118 . > N A~

F 16 31 47 63 79 a5 111 127
1111 / ? 0 -

167



APPENDIX C
Formatting Output

It is sometimes important or useful to control the format as well the content of
output. The PC-1251 controls display formats with the USING verb. This verb
allows you to specify:

The number of digits

The location of the decimal point
Scientific notation format

The number of string characters

These different formats are specified with an “output mask’*. This mask may be
a string constant or a string variable:

10: USING #4444
20: M$ = "&BZUZRZE"
30: USING M$

When the USING verb is used with no mask, all special formatting is cancelled.
49: USING

A USING verb may ailso be used within a PRINT statement:
5@: PRINT USING M$; N

Wherever a USING verb is used, it will control the format of all output until a new
USING verb is encountered.

Numeric Masks

A numeric USING mask may only be used to display numeric values, i.e., numeric
constants or numeric variables. |f a string constant or variable is displayed while
a numeric USING mask is in effect, the mask will be ignored. A value which is
to be displayed must always fit within the space provided by the mask. The mask
must reserve space for the sign character, even when the number will always be
positive. Thus a mask which shows four display positions may only be used to
display numbers with three digits.
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APPENDIX C
Formatting Output

_Specifying Numiber o
The desired number of d|g|ts is spemfned using the ‘#" character. Each ‘#'in the
mask reserves space for one digit, The display or print always contains as many
characters as are designated in the mask. The number appears to the far right of
this field; the remaining positions to the left are filled with spaces. Positive
numbers therefore always have at least one space at the left of the field. Since
the PC-1251 maintains a maximum of 18 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 PC-1251 to the RUN pasition,
type RUN, and press [EnTgR] .}

20: PRINT 25 | 25|

30: PRINT —350 |l— 350

4¢: PRINT 1000 ERROR 7 IN 40

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 Paint "
A decimal point character, *.’, may be included in a numeric mask to indicate
the desired location of the decimal point, If 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, I 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 " ####. ##"

2@: PRINT 25 | 25.00
30@: PRINT —350.5 |—35@. 50|
40: PRINT 2.547 | 2.54]
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APPENDIX C
Formatting Qutput

NOTE:

When the fixed decima! point system is formatited by the USING statement and a
numerical value less than | is displayed (or printed) under PRINT verb, PAUSE
verb or LPRINT verb, the least significant digit will be dropped from the display if
the displayed (or printed} digits are all @,
Example: With the entry of USING “ ##. #", designate the “USING"” mode and
key in “PRINT A’
IF A =01, “0.1" will be indicated on the display. If A = 0.01, “0."
will be displayed {as opposed to “0.0" that should be properly in-
dicated).
Therefore, if “0.0” is displayed when A = 0.01 as in this example, the
following should be entared:
10:  USING “ ##. #"
20: IF A<{0.1 THEN PRINT USING
CHEHFEETCAL10: GOTO4Q
30: PRINT A
40: ...

A '~ ' character may be included in the mask to indicate that the number is to
be displayed in scientific notation. The ‘#' and ‘.’ characters are used in the
mask to specify the format of the “characteristic’’ portion of the number, i.e.,
the part which is displayed to the left of the E. Two ‘#’ characters should always
be used to the left of the decimal point to provide for the sign character and
ong integer digit. The decimal point may be included, but is not required. Up
to 9 '#’ characters may appear to the right of the decimal point. Following
the characteristic portion, the exponentiation character, E, will be displayed
followed by one position for the sign and two positions for the exponent.
Thus, the smallest scientific notation field would be provided by a mask of
34~ which would print numbers of the form * 2E 99'. The largest scientific
notation field would be *##. #H##H#FHHEHH™" which would print numbers
such as '—1.23456789Q E—12";

Statement Display

1@: USING *' #dt#, g~
20: PRINT 2 | 2.00E @@
30: PRINT —365.278 |—3.65E 02|
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Specifying Alphanumeric Masks

String constants and variables are displayed using the ‘&' character, Each "&’
indicates one character in the field to be displayed. The string will be positioned
at the left end of this field. if the string is shorter than the field, the remaining
spaces to the right will be filled with spaces. If the string is longer than the field,
the string will be truncated to the length of the field:

Statement Display

10: USING “R&&B&&"
20: PRINT “ABC" IABC |

3@: PRINT “ABCDEFGHI* |ABCDEF!

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
e LN R &K |5 a specification for displaying two separate values — a numeric
value which is allocated 5 positions and a string value which is allocated 4 positions:

Statement Display
10: PRINT USING " ###. ##&8&"; 25;"CR" [25. POCR]|

2(: PRINT —5.789; “DB" |—-5.78DB|

Remember: Once specified, a USING format is used for all output which follows
until cancelled or changed by another USING verb.
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Expression Evaluation

When the SHARP PC-1251 is given a complex expression, it evaluates the parts of
the expression in a sequence which is determined by the priority of the individual
parts of the expression. If you enter the expression:

100 /5+45

as either a calculation ar as a part of a pragram, the PC-1251 does not know if you
meant:

ﬂ-—-—-=2 ar m@+45=65
5+45 b

Since the PC-1251 must have some way to decide between these options, it uses
its rules of operator priority. Because division has a higher *“priority” than addijtion
{see below}, it will choose to do the division first and then the addition, i.e., it will
choosg the second option and return a value of 85 for the expression.

Operator Priority - -
Operators on the SHARP PC-1251 are evaluated with the following priorities from
highest to lowest:

1. Parentheses

2. Variables and Pseudovariables

3. Exponentiation {*) when preceded by a multiplication which omits the
operator

. Multiplication which omits the operator

. Functions

. Exponentiation ()

Unary minus, negative sign {—)

. Muitiplication and division {x, /)

. Addition and subtraction {+, —}

. Relational operators {<, <=, =, <>, >=,>)

. Logical operators {AND, OR)

SR OCON® o~

—_ =

The fourth item refers to usage such as 2A or 5C(2) in which a multiplication
operatar is impiied, but not shown. The third refers to the combination of this

with exponentiation, such as 3A73 or 5D~ 1.5. In these combined cases the
exponentiation will be done first and the multiplication second,
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Expression Evaluation

When there are two or mare operators at the same priority level the expression

will be evaluated from left to right. (The exponentiation will be evaluated from

right to left.) Note that with A+ B — C, for example, the answer is the same
whether the addition or the subtraction is done first.

When an expression contains multiple nested parentheses, the innermost set is
evaluated first and evaluation then proceeds outward.
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T R LB

Starting with the expression:
{ (3+5—-2)k6+2) / 10~ LOG 140

The PC-1251 would first evaluate the innermost set of parentheses. Sinee ‘+' and
'—" are at the same level it would move from left to right and would do the addition
first:

{ (8—2}x6+2) / 10/ LOG 190
Then it would do subtraction:
{ (6)%6+2) /1@~ LOG 100
or:
(66+2) /10~ LOG 100
In the next set of parentheses it would do the multiplication first:
{36+2) /1@~ LOG 1090
And then the addition:

(38) / 13~LOG 100
or:

38/1@8~ LOG 100

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

38/19~2

The exponentiation is done next:
38/100

And last of all the division is performed:
6.38

This is the value of the expression.
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Feature Comparison

CUUUUAPPENDIX E
FEATURE COMPARISON OF THE

PC-1211, PC-1251, AND PC-1500

The three SHARP pocket computers, the PC-1211, the PC-1251, and the PC-15¢¢
have many features in common, but 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., asa
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-1211| PC-1251 |PC-150¢ | Comments
AREAD P P P See Note 1
ARUN P
BEEP P B B PC-1500 has tone and
duration
CHAIN P P P
CLEAR B B B
CLOAD M M M
CLOAD? M M M
CLS B
COLOR B
CONT M M M
CSAVE M B B
CSIZE B
CURSOR B
DEGREE B B B
DATA P P
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PC-1211 |PC-1251| PC-150¢ | Comments

DEBUG M
DM

END
FOR...TO ... STEP
GOsuB

GOTO

GCURSOR
GPRINT

GRAD

GRAPH

IF ... THEN

INPUT

INPUT #

LET

LF

LINE

LIST M
LLIST

Tm U T m e B v B = v |
W m U Y ws] W T v U@

EEZPW TN VT YONWOWWOEYTTO@m

==

PC-1211 can emulate with
LIST

LOCK
LPRINT
MERGE M
NEW M
NEXT P
ON ... ERROR
ON ... GOSUB
ON ... GOTO
PAUSE P
PASS
PRINT P
PRINT # B
RADIAN B
RANDOM
READ
REM P

See Note 2

Tz o
T O UTUEZT=0Om

See Note 2

PTUYTDm@® WU TO O

T O wWwww
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“Verbs and Commamds {continued) |
PG-1211 | PC-1251 | PC-150@ | Comments
RESTORE P P
RETURN P J P
RLINE B
RMTOFF B
RMTON B
ROTATE B
RUN M M M
SORGN B
STOP P P P
TAB B
TEST B
TEXT B
TROFF B B
TRON B B
UNLOCK B
USING P B B See Note 3
WAIT B B

Note 1: There are some minor differences between the PC-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 PC-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:

19 A=-—123.456
20 PAUSE USING “#### ##"; A
30 PAUSE A, USING "####"; A

When excuted, this program displays the following:
—-123.45
—123
—123.45
—-123

® PC-1211

e PC-1251

—123

—123.4%
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B

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

PC-1211| PC-1251| PC-1508 | Comments

INKEY$ Y
MEM Y Y
Plorm Y Y
TIME

PC-1211 has only «

<< <=

PC-1211| PC-1251 ) PC-150¢ Comments

ABS

ACS

ASN

ATN

COos

DEG

DMS

EXP

INT

LOG

LN

NOT
POINT
RND

SGN

SIN

SOR or+/
STATUS
TAN Y

I R A
XX << <<

< < <
< <<=

PC-1211 has only v/

LX< <L << <<

<
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String Functions

APPENDIX E
Feature Comparison

PC-1211| PC-1251 PC15@80 | Comments

ASC
CHR$%
LEFTS
LEN
MID$
RIGHTS$
STR$
VAL

<< << K<<

< << << <=

PC-1211| PC-1251| PC-15008 | Comments
A Y Y Y See Note 4
*, /[, + — Y Y Y
> o= =<2, 4=, < Y Y Y
AND, OR, Y Y
& Y Y

Note 4: Raising a negative number to a power with the ©~ operator can result in
incorrect signs. See Chapter 4.

Precautions for using the program on the PC-1211:

1.

The PC-1251 is equipped with the commands not available with the PC-1211.
Therefore, the multiplication with the * omitted on the PC-1211 may be
regarded as the BASIC command on the PC-1251,

Example: ASC is regarded as:
A XS *%C on the PC-1211
ASC (ASCIl) command on the PC-1251.

Therefore, put * insuch a multiplication.

_with the PC-1211, “}'* placed immediately before and : (colon} can be

omitted. This is not possible with the PC-1251.
Accordingly, when a program where ") is omitted is used on the PC-1251,

be sure to add this.
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3. When the RUN command is executed on the PC-1211, all variables can be
retained.  With the PC-12561, however, any variable above A(27) is cleared.
(See page 80.)

Therefore, if variables need to be retained at the start of program execution,
begin to execute the program with the GOTQ command or definable key opera-
tion.

4. Programs for the PC-1211, when loaded form its tape, can be used with the
PC-1251. When entering the PC-1211 programs into this unit from its keyboard,
however, the following precautions should be observed:

For example, the following are keyed-in for program entry:

10 IF N = LPRINT A
With the PC-1211, this results in a command for “If N=L, display A’
{IF N=L PRINT A). With the PC-1251, however, it becomes a command for
“If N =, print A” (IF N = LPRINT A}, causing a syntax error (ERROR 1)
to occur when executed. This is because the PC-1251 has an LPRINT
command unavailable from the PC-1211.
Thereiore, an IF statement should be keyed-in as;

10 IF N=L THEN PRINT A

Thus, a character-string for “variable and command” with the PC-1211 may
be regarded as “‘a command.”

5. As compared with the PC-1211, the PC-1251 is faster in processing speed for
calculations. Therefore, when game programs for the PC-1211 are used with
the PC-1261, adjust the game speed, etc.
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APPENDIX F
NUMERIC PRECISION ON THE PC 1251

Accuracy in Computations

While the PC-1251 displays the results of caleulations to an accuracy of 19 digits,

12 digits are used internal in calculations o provide addition accuracy. For

example: 5/9 vyields 5.55655555565 E—@1

internally which is rounded to the 1@th digit and displayed externally as
5.555656566 £ —@1

Similarly,

(5/0}%9 vyiclds 4.99999999999 E 0@

internally and when this is rounded to 1@ digits externally, the display will show
b,
This is particularty significant with exponentiation as calculations are performed
using logarithms
A~B iscomputed by 1081084

These factors can result in small differences between calculations performed in
different ways and can cause comparisions to yield different results depending on
whether the internal or external form is used for the comparison.

For example, 3° — 9 could either be calculated in one step or two. If it is done
in two steps the PC-1251 computes

3~2 yielding Q.
and -9 vielding 0.

as we would expect. But if the calculation is performed in one step, the PC-125b1
will calculate ‘

32 -9 vielding —9. E-11
due to the difference between the number calculated for 3~ 2 at 12 digit accuracy
(8.99990099991E $@) and the exact value of 8. The rounding which occured in
the two step calculation concealed this difference in the same way that (5/9) x 9
hecame 5 in the display, even though the internal value was slightly lower.

One place this can be very significant is in making comparisons in |F statements.
If the variable A has been given the value of 3, the statement.

30: IF A~2>=9 THEN GOTO b@
Will not cause a branch to 5@ because the internal value will be used in the com-
parison and this is slightly below @, But if the program is

28: B=A~2

3¢: IF B>=9 THEN GOTO 50
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the branch wauld
was assigned to B.

Special Limits

In addition to the general limits described above and in Chapter 4, certain functions
of the PC-1251 have their own special limits. These are shown in the chart below.

occur because the rounding would have occured when the value

Functions Dynamic range
—1x 10" < x log y < 100
¥ =0,x <0: ERROR 2 {(Ex.) @~0 [ENTER] > ERROR 2
yoxo (p*y y=0,x>0:0 #~5 [ENTER] — 2.
¥ <0,x x integer: ERROR 2 {—4)~0.5 [ENTER]~ ERROR 2
The value of Y can be negative only if X is an integer,
In TAN x, however, the
following cases are excluded.
. 10
SIN x DEG: 1x1<1x10% DEG: x|=90(2n—1)
COs x RAD: Ix 1< 355 x 10 RAD: Ix1=ZI (2n—1)
TAN x 2

GRAD:le<L—°x‘]01° GRAD: (x1=100 (2n-1)

{n: integer)

ASN x {SIN™ x)
ACSXx (COS™ x)

-1€x <1

ATN x (TAN™ x)

lx 1< 1 x 1019

LNx -99 100
LOG x 1x1077 L x<1x10
EXPx —1 % 10" < x < 230.2585092

Vx

0<x<1x100

Functions other than those shown above can be calculated only when x stays

within the following range.

1x10% <[x [ <1x10" and 0

As a rule, the error of functional calculations is less than £ 1 at the lowest digit of
a displayed numerical valus {at the lowest digit of mantissa in the case of scientific
notation system) within the above caleulation range.
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APPENDIX G

. SPECIFICATIONS

Model:
Processor:

Programming Language:

Memory Capacity:

Stack:

Operators:

Numeric Precision:
Editing Features:

Memory Protection:
Display:

Keys:
Power Supply:

Power Consumption:

Operating Temperature:

Dimensions:

Weight:
Accessories:

Options:

PC-1251 Pocket Computer
8 bit CMOS CPU

BASIC
System ROM: 24 K Bytes
RAM
System About 5030 Bytes
User
Fixed Memory Area 208 Bytes
(A~Z, A$~ Z%)
Reserve Area 48 Bytes
Program/Data Area 3486 By1es
Sub-routine: 10 stacks Function: 16 stacks
FOR--NEXT: b5 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.

1% digits {mantissa) + 2 digits (exponent), _

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

CMOS Battery backup.

24 character liquid crystal display with 5 x 7 dot charac-
ters.

52 keys: Alphabetic, numeric, special symbaols, and
functions. Numeric pad. User defined keys.

6.0V DC Lithium cells.

Type: CR-2032

6.0v DC @ 0.03W

Celis are sufficient for approximately 300 hours usage
without external power supply.

0°C ~40°C {32°F ~ 104°F).

135{W) x 70(D) x 9.5{H} mm.

5-5/16" (W) x 2-3/4"({D) x 3/8”{H)

Approximately 115g (0.25 Ibs.) (with cells)

Wallet, two lithium cells {built-in}), two keyboard
templates and instruction manual.

Printer/Microcassette Recorder {CE-125)
173



Index

Vol ﬂ>\|+*2°

I

RNV YVIEAANAA

ABS |

AC adaptor, CE-125
ACS

ALL RESET

AND

AREAD

ASC

ASCII

ASN

ATN

Arrays

Auto off {Auto Power Off)
BEEP

Batteries, PC-1251
Busy

CA key

CE-125

30
34
34
34
34
34
131
35
18
35
35
35
35
18
35
128
183
153
128
54
128
12
36
81
133
156
128
129
31
16
82
13
11
10
52

CHAIN
CHR$
CLEAR
CLOAD
CLOAD?
Clear key
CONT
Ccos
CSAVE

"Cursor

Cassette
Commands
Compatabifity
Constants

DATA

DEF key

DEG

DEGREE

DElete key

BIM

DMS

Debugging

Display

END

ENTER key

EXP

Editing caleulations
Editing programs
Error Messages
Exponentiation
Expressions

FF {Fast forward)
FOR...TO...STEP
Fast forward
Formatting output
Functions

83
133
85
68
69
10
70
129
71

11
59
41, 65
165
28, 30
87
49
129
86
21
a8
129
153
1
20
8,17
130
18
43
165
130
33
53
91
53
158
38, 67



GOSUB

GOTO

GRAD
Hexadecimal

IF ... THEN
INKEYS

INPUT

INPUT #

INSert key

INT

LEFTY

LEN

LET

LIST

LLIST

LN

1L.0G

ILPRINT

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 ... GOSUR
ON...GOTO
CR

Operator precedence
Operator priority
Operators

a3
72,94
95
30
96
127
99
101
44
130
133
133
103
73
74
130
130
104
49
29
40
36
48
127
75
134
154
158
48
78
106
36
34
31
16
107
108
36
38
162
34

115

P «— NP

PASS

PAUSE

Pl

PRINT

PRINT #
PROgram mode
Paper feed
Parentheses
Power
Preallocated variables
Printer

Priority

Program
Pseudovariables
RADIAN
RANDOM

READ

REM

RESET
RESTORE
RETURN
RIGHT$

RND

RUN

RUN mode

Range of numbers
ReSerVe mode
Relational expressions
Remote On/Off
SGN

SHIFT key

SIN

SQR

STCP

STRS$

Scientific notation
Square root
Statements

String expressions
String variables

index

59
79
109
127
111
113
41
58
38
54
32
59
162
40
127
115
116
117
118
12
119
120
134
131
80
41
29
50
35
53
131
17
131
132
121
134
28
131
40
34
3
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Subroutines
TAN

TROFF
TRON

Tape, external
Tape

Tape counter

93
132
122
123

61

59

53

176

Templates
Troubleshooting
USING

VAL

Variables

Verbs

WAIT

51
152
124
134

31

40, 66
126



Program Examples

Probably you have acquired knowledge on a number of program commands as
you have proceeded to the function description up to this page. [t is necessary,
however, to generate actual programs by yourself in addition to 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 Corporatien 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. }

Note: The programs in these examples are also included in the microcassette tape
supplied to the CE-125,



CONTENTS

{program title) {page)
® NEWTON'S METHOD FOR FINDING ROOTS OF EQUATIONS . .. .179
® AVERAGE, VARIANCE AND STANDARD DEVIATION .. ........ 183
® INTERSECTION BETWEEN CIRCLES AND STRAIGHT LINES ...... 188
® NUMBER OF DAYS CALCULATION . ............. 0o ... 192
® TYPING PRACTICE . ... ... .. . i 196
® SOFTLANDING GAME . ... ... i i, 200
® MEMORY CHECKER ........ ... . ... ... ... . 204
® BUGHUNT ... 209
¢ DOUBLE ROTATION .. ... .. e 214

Showing the bytes used in each program itself

The number of bytes used in each program is shown at the end of each program
listing. For instance, in the TYPING PRACTICE program, 475 were used bytes.
The way to find this out is as follows:

at RUN paosition

1) CLEAR
2) 3486 (=] MEM - number of bytes.
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NEWTON'S METHOD FOR FINDING ROOTS OF
EQUATIONS

Program Title:

OVERVIEW (mathematical)

Finding the roots of equations is usually troublesome, but by using Newton's

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.

CONTENTS
Xpo1 = Xn - -f..(_‘Xi
I (Xn)

If the absolute value of the distance between X,, and X, is less than 1078,
X, is considered a root and is displayed. Here the first derivative is defined in

the following way:

' = M (h is the minute interval)

Change E-8 in line 340 to change the value for 1078,
¥y

A

INSTRUCTIONS

INPUT
Starting point
Minute interval

Interval /

OUTPUTS

Interval width

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

EXAMPLE
x3 —2x% - x+2=0 {therootsare —7,1, 2)

starting point =0
minute interval = 107
interval = 0.5

The above values are used in the calculation.
The functions are to be written into lines after 500 as subroutines.
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How to type in the example:
1. Gointo PRO mode by operating the mode change key.
2. 500B = {{X—2) * X—1) % X+2

570 RETURN That is all that had to be done.

KEY OPERATION SEQUENCE

Srs\'lcgp Key Input Display Remarks
- Waiting for starting paint
1 [(A] STARTING POINT = _ input
- Waiting for minute interval
2 |0 MINUTE INTERVAL = _ input
- Waiting for interval width
3 | 0.0001 INTERVAL = _ nput
a4 | o5 ANSWER = 2. | Display of roots
By repeatedly pressing the
5 ANSWER = 1. key the roots of
the function are found.
8 ANSWER = -1.
7 ANSWER = 1.
8 ANSWER = -1
9 ANSWER = —1.
10 ANSWER = —1.
11 ANSWER = 2.
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FLOWCHART

Newton's Method
A calculation
subroutine

10
Input (starting 300 [
peint, interval
and minute X=0
interval) l
Function
G=V calculation
F=V
Z=0
Y=B
50 X=A+C
z=0 Y 320
N Function '
80 70 calculation
G=G-—W C=G |
C=0G Z=1 D=C

C=D-AX%Y/(B-Y)
80

Mewton’s Method
calculation

|

F=F+W
C=F

100 l 350
Newton's Method

calculation
Roots are
displayed
RETURN

Function
calculation
subroutine

500

B={{X—2hkX—1hkX+2

RETURN
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PROGRAM LIST MEMORY CONTENTS

Minute interval

Y]
o
(2]

I m

i e
m
o
: 5
=

A
cma B fix)
- c X,

]
TF:T D fix+h)
§E40 E
SAL : T F v
ERIo=h-Wil=R: GOTO anm G N
THC=G:2=1 H
2F:IG0sUE 38F |
SH:F=F+WiC=F )
188:505HE Ta/
118:E07T0 58 K
128:END L
TR ¥=Cr GOSUE S8M M
I18:¥=E:1E=h+C N
LZ2FG0SUR Saa 0
3303 D=08 C=D-AkY ST B=Y) P
4R IF 475 ED—Crf= -2 a
I2 it

R

5
58 T
SEE D ff{—bh*ﬁ—1}$ﬂ+2 U
S1Q:RETHEN v Starting point

W Interval
- X x
Lo v )

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

OVERVIEW

If the data are input, the total sum, average, variance, and standard deviation will
be calculated for you. Revision of input data as well as data with weights is

possible.

CONTENTS
Total sum Tx; fi Standard deviation g =+/g>
Average X = EI_.f_'.
Zfi
Variance g* = 3(;}——%)—{’— Number of data entries (up to 50)
-

{when there are no weights f;=1)

INSTRUCTIONS
1. At [DEF . select whether or not there are any weights, then input the
data.

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

used to revise the data.

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

with (DJ].

EXAMPLE

X | 141 | 142 | 143 | 144 | 145 (data with weights)
fi 8 19 23 15 10
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KEY OPERATION SEQUENCE

Sﬁg? Key Input Display Remarks
1 (A] NO. OF DATA = _ i\i]\!;Ltzng for number of data
2 5 WEIGHTS=1/NO WEIGHTS=27__ | |W21ting for e seraation of
3 i X(1) =
?
4 14.1 Fl1l=
?
5 8 X(2) =
?
12 14.5 F(5) =
?
13 10 > End of the process
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KEY OPERATION SEQUENCE

Sr&?f Key Input Display Remarks
1 X{1) =14.1
2 Fl1)=8
[DEF) is used to input
3 X(2) =141 the revised values when data
errors are found
4 X (2} =
REVISION VALUE =7 _ Revised value is input
5 14.2 F{2)=19
1 ™ TOTAL $UM =1072.5 Display of total sum
2 MEAN VALUE =143 Display of average
3 VARIANCE = 1432432432602 | Display of variance
4 STD. DEV, = Eci;sr?lav of standard devia-
5 1.196842693E—01
B = Processing finished
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FLOWCHART

Data input Data revision
200
WAIT
— ]
210
Number of data Data display
x {i)
30 -
L —— 230 @
With or without Y '
weight ith w%
40 N N Data dispfay |
f 1)
50 N DiM 250
X (P-1) @
w Al data Y
displayed?
N END

Data input

Data revision
END
Data display

Revised value
input

Calculation
o
o]

Total sum, average,
variance, standard
deviation

30

400

Total sum, average,
variance, standard
deviation
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PROGRAM LIST

iaTT A
OF TeTOR"

4Rt IF f=2 TITM W01
pOTO TR

SEeIF A=l TIW MIR-13F(
P-trl BOTD TH

GRTROTO TR

FALFOR T=A TO P-1

-

HY (V4 STRE (T+104

BUSE RBE: THPUT 2019
OTn LER

3 as

ROTH 1SR

"y ZTRE T4+

2E RED THPUT FOT
0T 1SH

14@:GNTH 13A

SHIHEXT T: ENWD

ZEErtEY: WETT 11=4

1Bz EF=CH"+ STRS ({4104

“asti =t PRINT Biil

1Y HEN W PHU;E Es: IF
LEFTE VEEa10="R"
IMFT *REMTSTON YaLu
E=vixilss o0TO 29%
11F LEFTS (Bfain="F"
INEUT “REYISTON YALU
E=*iFiTi: OTH 29@

22Q:G0TD 258

9@ [F J=1 GOTO 23A
23110070 2ia

SBB:“W' H—ﬁ‘T-B'“=B: FOR

=@ 70 P-1:i% 11
3[4'5:F—1. IF b=1 LET FeF(
T

I1is Heh+Fr T=T+F#Es 5=5+4Fk
T NEWRT 1
ARAIMAIT 1R=TANIO={ G-hai
#HY A IN-1 3T
PRIMT “TOTEL SuUmM=*iT
BRINT “MEaH YalUE=

TiH

410 PRINT "WRRTANCE=" IR
PRINT *5TT, TEY.=
FRIMT 5 EWE

fd 3

MEMORY CONTENTS

A Ny

B$ |

m| T o

Flag

v

Data number

Variance

Standard deviation

Total sum

Average

Ni<Ix|lg|l<|c|d|lw|m| 0 9|olZ2|E|r|R|=|—|T|O|

X (P=1} Data

F (P—1) Data
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Program Title: INTERSECTION BETWEEN CIRCLES AND
STRAIGHT LINES

OVERVIEW

The points of intersection between circles and straight lines in the X—Y plane
are found.

CONTENTS

The 2 points of intersection between a circle and a straight line are P and Q.

{Note} The angles are in degrees, minutes, and seconds and are to be input in
the following way:

123.1423 = 123 degrees 14 minutes 23 seconds.

P, {X.. Y,)

P

= > X
INSTRUCTIONS / P,(X,. Y,)

1. If the straight line is determined by 2 points, A ] is used.
It the line is determined by 1 point and 1 direction angle, [ B )is used.

2. After the data are input, the results are displayed.

EXAMPLE A
X]_ =-50
Y1 = 0
Xg = 50 XP = 0
Y, =100 Yp= 50 Sy

Xo = 50 XQ = 50
Yo= S0 Yo=100 _so/4s

R = 50 P > X
a = 45° / !

(Note} The coordinate values are
accurate up to 5 decimal places.
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KEY OPERATION SEQUENCE
{when 2 points on the line are known)

SI\:Itc? Key Input Display Remarks

1 (A& Xb=_

2 50 Yo=_

3 50 R=_

4 50 X1=_

5 ~50 Y1=_

6 0 X2=_

7 50 v2=_

8 100 P:  0.0000 49.0099 | (Xp, Vp!

9 Q:  50.0000 100.0000 | (xQ. ¥@)

(when 1 point on the line and 1 direction angle are known)

Siep Key Input Display Remarks

i X0=_

2 50 Yo = _

3 50 R=_

4 50 X1=_

5 | —80 Y1=_

6 0 A=_

7 45 P:  0.0000 49,9999 | (xp, ¥p!

8 Q:  50.0000 100.0000 | (Xq, ¥q)
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FLOWCHART

1T 2 points are
known

I¥ 1 point and 1

500
direction angle
are known

¢

W=/ (XkX—Y¥kY)
X=ACS (X/W)

Input radius R

|

510 Y

X=360—-X

N
RETURN

Subroutine for
finding the X—Y

coordinates

X=F -D

Y=G-E O=A+CKCOSM

P=B+C¥SINM
I
H=X

a0 r

X=A-D

Y=B-—E

K=WkSIN {X—H)
L=ACS{K/C)
M=H—80—L;N=H-80+L

[

Subroutine for finding
the X—Y coordinates

140 |

Display of X=Y
coordinates

150

Subroutine for finding
the X—Y coordinates

Display of X—Y
values of point Q

160
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PROGRAM LIST

4@t THFIT Y¥l= YiTl =
IHFLT YB=
o Hy GOTOD
Bl INFUT “HEZ= YiF."72

LoE:

L1E:

135 -Liv=H-90+L
1ZRIGOSUE AEO

1403 FRINT USTHG *rasss,

BELEESVPEMIOR
SAsM=H: GOSUR AER
BEIPRINT @i *ifiP

SIN M RETURN

MEMORY CONTENTS

A X,

B Y,

C R

D X,

E Y,

F X,

G Y,

H v

|

T

I< )

L o

M Op

N 00

O Xp, Xg
P Yp, YQ
Q

R

S

T

8]

vV

W L

X AX, @
Y AY

z
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Program Title: NUMBER OF DAYS CALCULATION

OVERVIEW

How many days has it been since you were born?

This program is convenient for answering such questions. By setting a certain
day, this program will output the number of days that have passed since that
day.

CONTENTS

[Instructions]

[oEF] [A]

BASE YEAR
MONTH

DAY

TARGET YEAR
MONTH

DAY

To end the program, type in [DEF](_Z ] in place of the vear.

[Example]

from 1976 year 10 month 5 day
to 1982 year 6 month 4 day : 2068 days
to 1985 year 1 month 1 day : 3010 days
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KEY OPERATION SEQUENCE

SI\'IH;.‘)[.J Key Input Display Remarks

1 START YEAR =

2| 197 MONTH = e oy epur

3 10 DAY =

4 5 END YEAR =

5 | 1o MONTH - month 4 day g+

6 6 DAY =

7 4 DAYS = 2068.

8 END YEAR =

o | e MONTH - month 1 day input
10 1 DAY =

11 1 DAYS = 3010.

12 END YEAR =

13 Z] >
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FLOWCHART

Calculation of

20 500
Base year, <_3 > Y
month, day M
510
30 |7
Target year,
manth, day
50 520
H=R 1 = INT {365.25 * H}
G=8§ + INT(30.6+*G)+1
I =W
530
70 =1—INT (H/100)
Calculation of +INT (H/400) —
sum of days 306 —-122

RETURN

100

-0 X
nmonon
Z<T

120

Calculation of
sum of days

890
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PROGRAM LIST MEMORY CONTENTS

noaa

HRUT YSTART YEAR="I
yPMONTH="§ 8, *DAY="

I
k
T
IiFUT YEMD YEGR="3*F+

e
o=

MTH=" 14y "IRY="3l

Elﬁ

Vs
o i ]

Year (after calculation)

5
it

[ |
]

fin)
L —
[ == ]
=
i

T o= a0

Dot ot |
1
L L

[y S B LSy Yy R

=
)
— Xy

o,

[ o S Y
IR S S o B w R I Wy |
4 Ew mm mm mm wE wm

[ ]

HaIT = USING & FREINT

SRR IF 5-Tr=@ LET G=G+1:

EOTD 524

S18:6= h+1ﬁ-H H-1

S52@:I= INT i365.25%HY+ Start yoar

INT fjﬂ.b*b!+f

o Month of base date
SZ@:T=1- TNT (HA1AH+

IHT 'i'l-ix"4l3!33-'*'-lal5—12f:'= DEV of base date

RETLRM

EAFINEYs ENT Manth of target date

Day of target date

273

Number of days

—
N
=
ol
—
_|
-
i
=
N|l<| x| E|l<{c| | DPolozZg Rl —|fo|nmoO|c|lm] >
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Program Title: TYPING PRACTICE

OVERVIEW
Quick key operation!
How fast and accurate s your typing?
If you practice with this program, it will make programming much easier for
you, Improve your skilll

CONTENTS (such as calculation contents)

The number of characters (4 ~ 6} is randomly chosen.
The character arrangement (A ~ 2) is done randomly.
The allotted time depends on the number of characters and the grade level.
3 is the shortest time allotment while 1 is the longest.

INSTRUCTIONS
After the buzzer sounds 4 to 6 characters will be displayed. You are to type
in the same characters within the allotted time.
IT they are all correct, you get 10 coints.
I more than half are correct, you get 5 paints.
After the allotted time is aver, the next problem is displayed. The allotted time
depends on the grade, which has three levels {1 ,2,3).
3 is the shortest time allotment while 1 is the longest.
Paint competition is done within the same grade category.
There are 10 problems, making the maximum score 100 points.
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KEY OPERATION SEQUENCE

SI\}eOp Key Input Display Remarks
1 Z] GRADE {1,2,3)? Grade input
2 1 AZBDC
3 [I] AZBDC A
4 AZBDC AZ
After the 10 questions are
YOUR — SCORE = 80 answered the score is
displayed
If your score is higher than
YQUR SCORE IS BEST the high score the guidance
is displayed
>
- When you want to play in
1 \—_K] HIGH-SCORE=80 the same grade
BWVS
2
YQUR — SCORE =60
>

187




FLOWCHART

g

High score Grade

]

40 Characters arranged

according to random
numbers

Series of problem
characters input
character series

After the loop has
been processed

Character number
count

110 Points are counted
depending on the number
of correct answers

Point become
the high score
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PROGRAM LIST

1@:*7*: CLEAR = DIM BSS 1662 IF Py LET #=Pi WAIT
ShaCHiSrr RANDOM 1@@: PRINT “¥OUR SC0
15 INPUT YGRADE(1+24307 RE I5 BE5ST®
il WARIT A 1TASENT
1T2IF (L=10+iL=20+iL=3)
4r1 THEM 13 475

13:60T0 %@

Smetatt WAIT G:P=d: MEMORY CONTENTS

PESE YHIGH-SCORE=YS
i

i

I@:FOR 5=1 TOD 184

<[4

Loop counter

4@1B= RND d4+2:¥$=""iR=

INT (Bs20

SATFOR K= TO B-tiCEolh

<[4

-y

gieD= RWD 26:BEiCE=
CHR$ (D+&4B)YE=YE+

CHR$ (D+%&4@83: MEXT C

Tag=""

TBEREEP I:E=8: WAIT Z8:

USING “ERREREL”

SA3FOR bi=1 TO BeldrL: Grade

PRINT Y4$3” R

IF E=% LET L=Bx2@/L:

GOTO 1@

25:C5¢Er= INKEY$ & IF ©
${Ex="" THEN 184

Score

BT RF=As40S ED Vv

IMTE=E+1 N

1RBENEXT Wil=@

Loop counter

11@:FOR W=A TO B-1: IF &

$0W3=CH WY LET RA=i+l1

12BINEXT Wt IF Q<=R THEN

1548
Loop counter

136:IF A=E LET P=P+1@:

niglx|gl<|claluln|ol=|o z|2|~|A|<|- =|o|n|m|o]o|=

GOTO 194 High score
14@: F=P+2
ER:HEXT 5: USIMG & BEEP

i PallsF YYOUR-SCARE BS (5) J

="iF csisl |
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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. I ignition takes place too soon or too much fuel is used, then the
rocket is thrust back out into space and becomes dust around the planet,

[f all 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)?
IT 5 units of fuel per a unit time are burnt, then gravity is offset.

Equations
H = Hy+ Vot + L H : height Hy: initial height
2 V @ speed Vo : initial speed
V = Vy+at ' A o
a : gravitational Fg: initial fuel
V2 = Vo +2aH acceleration F : fyel hurned
_ F t : time
Hy = 500, Vo, = —50, Fy = 200 Vo : initial spead

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. It is started by pressing CAJ. Press [0 ]~ (@] keys to adjust the

amount of fuel used to land the rocket,
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KEY OPERATION SEQUENCE

SNtep Key Input Display Remarks
o.
1 | [EF [A] KAKSTART 4K %
Keys@ ~ @
2 designate fuel burned | H: 50@ 5: —6@ F: 209 C:0
in unit time
(9] | H: 452 §: —46 F: 191 C:9
Repeat
{1f successful) SUCCEss !

FUEL LEFT: F=1b

{If failed} GOOD BYE!!
REPLAY (Y/N}? Wait for input on whether
: you wish to play again
Play again
[N > End
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FLOWCHART

C
10 I

Initial setup —l
0

5
Read data
70

Screen display
80 :
Any fuel left?

90

100
<>

130

C=A

Burned fuel
exceeds fuel
left

C=F

140 |

Claculation of the
rocket’s height
and speec

150

rocket

AN

higher than
ground level?

160

Speed and
height under
their limits?

< N

GOOD BYEN

Want to play

again? Fuel left

210

Play again

N




PROGRAM LIST

1BIURYes WAIT SB: CLEAR
H

POUSTHG f5=-RR:4=6:T
3= uy

FALBEERP T: PRINT ™ ek
START ek

IR DHTQ CTIME="« 58 YFUE
=¢, AR "HETGHT=" 58

=

431 RESTRRE

S@:READ BSrWeBFsFyBEaH

BHINHIT W

TEIPRINT USING “gEgs*s”
H:®iHi¥ Si*ssa” Fi"s
Fa® 1"y ETRE C

B@:IF F<=@ GOTA 17

2@s BEEP 1:D$= INKEYS

{@@: IF D$="¥ LET C=ht

GDTD 1368

11@:C= ”ﬁL 0%

128 A=

13@: IF r F LET £=F

1431 F=F "H—P—% H=H+5+4
F15=R+¥

15 tIF H»@ ROTO 7A@

1AL IF ¢ aps H{Sv+( ABS
5¢5:=2 BEEP 5t PRINT
*SUCCESA 7. GoT0 183
&

TA:TFEEP %= PRINT “GOOD
TYE!E¥e QOTO 19a

1E@:WAIT 158 PRIMWT
USING vsfag¥ s *FUEL L
EFT iF="iF

19@: WHIT S@: PRIWT "REPL
By MoNY TYIEES
THEEYS

FRRIIF (Z$="Y e 2E="HYD
£%1 BOTO 1948

HM@:IF Zg=*Y" OTO 1@

228iEND

-
4z

e

MEMORY CONTENTS

A v
B% N
Fuel burned

Fuel burned

Initial fuel level, fuel left

Initial height, height

Speed

Wait time

N

N« x| =l<|clale|alo|slo|zlg| & —|z|a|n|m |0

E-23

v
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Program Title: MEMORY CHECKER

OVERVIEW

Three line with a total of 18 characters will be displayed on the screen for
approx. 5 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. & seconds. There are
2 characters and 4 numbers in each set.

( */1 %um,

H A A A KX HKAK KKK KR A

Set 1 Set 2 Set 3

The 3 sets shown above are to be memorized and then input as answers.

The computer wifl then analyze your answers and place you in one of the
possible 7 categories.

Each set is split into 2 parts of former 3 and latter 3 characters, giving a total
of 6 points when all the answers are correct.

Points Evaluation Message
0 iDIOT
1 BAD
2 AVERAGE
3 oK
4 GOOoD |
5 X INTELLIGENT *
6 KKGENIUSsk*
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KEY OPERATION SEQUENCE

Step

No. Key Input Display Remarks
1 DEF | A MEMORY CHECK Title
Display of problem line
; (5 sec.}
HEXXKK KKKXKK KAXXXX | % .., character
X .. .number
- Whaiting for the input of
3 ANS.=__ set 1
(Example) - Waiting for the input of
4| aB1234 ANS. = set 2
_ Waiting for the input of
5| sokXAXX ANS. = set 3 i

Display of the problem line
6 KX KKK HAOOOOC AKXKNX AR KX {1.5sec.)

7 FoK XXX KEARXX FKXXKX | Display of the answer input
1 1DIOT
BAD
AVERAGE
oK display of category
GoCD!
X INTELLIGENT %
KKGENIUSH X
9 *REPLAY {Y/N} ? Player input request
10 or@ If Y, go to step 2
> If N, END
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FLOWCHART

20
Construction of the
problem line
160
Display of the R
problem line {Subroutine 500)
(5 sec.)
160
200
isplay of the
input
200
Redisplay of the {Subroutine 500}
problem line
200
Redisplay_' of the (Subroutine 520)
< answer input
210
Evaluation
of memary
300
Display of
category
370

REPLAY
input (Y/N}
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PROGRAM LIST

POWRIT ZB
T OYMERORY CHE
ZfEﬁQ pOROHTION
ErkiaedEl1RATRY

P 4F0CT «‘*t- g 44

o

STHG

0 QiHE(T=
HEXT TiNE01A

s 1 |
=
[

|
[ ]

L)

e

=

-u

= Tl

CRNE° S e |
o post
I
1

—

bt
(A
]
EL
[l
A

Y EC T HECE Y

-
—
fan]

HEEERETRERREE 3 |
H$fIi-h£EJJ+U$lJ+1J+

i
—
1
A1
=
L]

PE—

L bl
[
e wu

MELLD
14R I HE=Y${ T A%l T
RIGHTE

‘Hfl.‘:.?

1

1586

168

17l

18R 2
=

1AFYE( Ty RIGHTE (=80100
y s HEHT T

SEATGOSUE T28: GOSUR SAA
! GOSUE Sie

lacH=h

st ﬂ: T=1 IS

23E: CT9=F#¢T% LET H

LET

o
(]

o ) T L
Horm o

HGECTHTN=NEL T3
1

¥ 4%z
L]

ZTAIHEMT
ZEA H=HFL

vl L 1
. [Nu3

=
s mm uE

LA

[l |

| oSl
Lot Iy ]
a wm
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SWRIT

WEIT 19@: 0O H GOTH
TER TR T2 TTHL 248,
I5H TAA

EEP {: PRIMT ¥ THI
0T*: GOTO ITA

o
m
m
o
| mu
o
w A
D —t M —
—
o
T
[=]

BEEFR @ PRIHT *  AVYE
FAGEYD GOTND TTAE

Y1 ROTO Z78
REEP T3 PRIWT ¢
ani*s GOTO 37@
REEF d4: PRINT
ELLIGENT #¥1

=0

% THT
soTo Y

o

PRINT “asDEN

bt bl

THPIT

- S ostin oS omE
oo HY 7 H

THEM &R
THEM 5@

IF W&="H"
Fog="4"
50740
GOTO
WATT

s,
ol

(Y]

|
-] =l
g -

I+
pun
[an ]
-

BEERP Z:
PREIHT AEC1Y AF0405"
YIEET aFiEINY
YIRECTARECARY

RETURH

PRINT
'”$L‘,!
HTIMG T
3 USTIHG "
Ih‘}G W

STHG
TUEH




MEMORY CONTENTS

A$
B%
(015 3 columns of characters
D%
ES
F$
G
HS v
| Index
J Random number gencration
K
L Randem number generation
M
N Counter
(0]
P
Q
R
)
T
u
A"
W3 input for REPLAY
X
Y
F4
G681k Characters (1 ~ 6)
NE(10)%1 Number table {1 ~ 10}
VH{3)%3 3 columns after answering {1 ~ 3)
X$(3rK6 Work {1 ~ 3)
Y${3)%6 Work {1 ~ 3}
2%(3)k3 3 columns before answering (1 ~ 3)
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Program Title: BUGHUNT

OVERVIEW

This is a game involving a man chasing after a bug.

CONTENTS

The bug moves according to random numbers.
The man chases the bug and kills it.

The man moves by using the [ 4 ] <—I—> [6 ] keys. (INKEY$ is used)
(2]

Each time the man moves one space, so does the bug. (Sometimes the bug will
stay in the same place) v
Initially the man is in position

(@, 0).

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.

%
o

The initial energy level is 100.

This decreases by 1 with time.

Each time that a bug is killed,
the energy increases by 5, 10, or
15, (The amount is chosen

N W A 3 w0 O

randomly.) 1]

The score is determined by how @ 1 2 3 4 5 6 7 8 9
many bugs were killed when the
energy level reaches O. Position of the man (X, Y}
(The position of the bug may Position of the bug {a, b)
“warp” when cornered.}
The program can be started by
either pressing RUN or

.
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Concerning the display {Small characters are actual values)

(x, y) DISTANCE=¢ E=¢

Present position Hint Remaining energy
{X coordinate, Y coordinate) {distance)

® Each time the man moves the display changes

Bug is caught

‘ HIT! HIT!

{ BANG! BANG! j

SCORE t ENERGY e

—

Concerning the BEEP sound

% Hint: When the distance is 1 the BEEP goes off 3 times
2 Iz 2
3 o 1

* If the distance is greater than 3 no BEEP is given.
* \When the bug is caught, the BEEP goes off 5 times.

KEY OPERATION SEQUENCE

Sl\Tg‘_’ Key Input Display Remarks
1 | [DEF[A] {0,0) DISTANCE=5 E=100
8 {0,1) DISTANCE=4 E=99
6 {1,1) DISTANCE=2 E=88 | 2 BEEPs
8 HIT! HIT! 5 BEEPs
BANG! BANG!
SCORE 1 ENERGY 108
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FLOWCHART

Initial setting
RANDOM
X=0:Y=0:E=100
T=0:5=0:F=100

O
Setting of bug position

A =RND9
B = RNDD

(2)——

Distance calculation
L=ABS(X—A}+ABS(Y—B)

Positions of the
bug and the man

Judge from the distance

L=1 BEEP3
2 2
3 1

X, Y} L:E display

Readin 2,4,6 or 8
INKEYS -+ G$

G$ is used to move the
man. Time spent
5=5+1

Qut af the
9 x 9 range or G%
had read in other
than 2,4, 6 and 8.

The positions
of the bug and
the man

Energy calculation
E=F—{S/10}

Score display
GAME OVER

The bug is moved
by random numbers

Out of the 0 ~ 8

BEEing 3 times

® | ;
Bug goes into "warp“‘

1
©

HIT HIT
BANG BANG

Points and energy
added

Score displayed

21



PROGRAM LIST

s HER R PAFDHH PoWart 2 ZEH5E=F- IHT (5-33
2IHMT Yk DUGHLH 279:IF E<=B GOTG SaR
#+"1 BEEP % ZORIR= RHD =5
281 <H E 1ER:F=1R4: 2FEIF #=1 | FT T=T-1:
G GOTO Z4m
=8 HiB= RHD 9 IGEIIF R=2 LFT f=n-1:
44 (A—FI)+ 485 (Y GOTO 346
Z1IQR:IF B=3 LFT a=a+i:
15 H AT ¥=B GOTH GETE S48
ZEZRYIF R=4 LTT RE=R+1
1ED BEER T GOTH 348
i18 REER 2 FABIIF A4E OF A%9 GOTH I
128: EE i Ta
HETS R Br PRINT 0¥ 3381IF B4A OR B35 GOTO I
= AT ¥y STRE Ta
YEi®y MISTAMNCE=Y; ZediG0To 4@
STREE (Lvi¥ E="i S5TR: ITHIBERF 4% FOUSE “swsk W
{E% AEP ®pp¥: FOTH Zh
1305=S+11E=F— THT (2.7% 4881 PAUSE “HTTI H1Ti®
1332 IF E<=i THEH SR 418:23EEP 5
155:0%= IHKEYZE ¢ TF (3=" 4ZEIPHUSE “BEHG!  mAHGI®
Y ROTO 1348 4302 T=T+1:0= RPHL T#S:F=F

s
Lonf]
L |
T

Ill

i
m
el
—

+
I

mom

BE=VF* LET v=v-1:
GOTO 1@

1TEIIF GE="4" LET ¥=¥-1{:
GOTO 215

K
£ L

F= THT {5723

517 188: PRIMT 500
“iTiY EMERGY *iE
T3 @

Lo} -J1

=
m T

L) 3
mron
(] L;l
I—I
_l

1BBIIF GH=75" LET ¥=i+i: '1=HﬁlT I PRIMT “STORE
LOTO diA IOBTRE {THiY kGOME
T9A5IF GF="3" LET ¥=Y+1i: OYERT t4"
GOTO 218 S1EIEND
28R1GATO 135@
ZIB3IF <8 LET ¥=h: GOTH e
158
QERIIF N OLET Y=@: GO0TR
1568
ZIR:IF M9 LET ¥=9: 30TH
’ 150
2481IF ¥¥3 LET ¥=3:1 (G070
154
258115 H=4 AT Y=R GATO

5
[ucn]
T
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MEMORY CONTENTS

A Positien of bug X coordinate
B Position of bug Y coordinate
c Amount aof energy added
D
E Remaining energy
F Energy ievel
G$ Key read in
H
)
J
K
L Distance between bug and man
M
N
e}
P
a
R Size of bug movement
s Time spent
T Score
u
\Y
w
X Man position X coordinate
Y Man position Y coordinate
z
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Program Title: DOUBLE ROTATION

OVERVIEW
Quickly putin order A, B, C-- ...
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 initiaied, 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
an each side of the breakpoint to be rotated by moving them to 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 1.2 3 4 9
“1"" move to each side chang- (1) LE ' H I B I F ‘ D@
ing the configuration to (2). = ’
If 1 is now input, the “E" 1.2 3 4 5 9
moves to the far right but 2 |[F [E[H[B[A]
“F" stays in its place because =

|
it is already in the far left 1.2 3 4 5 6 7 8 9
position, becoming eonfigura- {3 LF | H ! B ’ Al C l J } D l G ’ | ’ E J
tion (3}.

ENIEN]

RN

Ly ——
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KEY OPERATION SEQUENCE

Step Key lnput Display Remarks
MNa.
1 CA] DOUBLE ROTATION
A~J Random requence display
Numbers between 1 and 9
2 @ are selected and input
Repeated input
ABCDEFGHIJ
GAME END
YOUR SCORE 35
>
Does player want to play
using the same beginning
random alphabets?
1 A~
Same as II] in
succession
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FLOWCHART

10 400

Initial setup

70

Random number
generated

110

Alphabet is stored
depending on
random numbers

170

A sequence of
aiphabets is
displayed

INKEY$
D$

210

Sequence of letters
is shifted according
1o the input numbers
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PROGRAM LIST

1a:vatr CLEAR ¢ walT 54
¢ REHDOM 8 DIW BSOAD
@1 PRUSE *DOUERLE ROTATI

OHY
TA:R$IEI="GBCIEFGHTTY
4Rt BHi1a=""

G5B A=4

BE:FOR I=1 TO 14

tR= RND 1@

=2nikR-11

S OAND A

B4R GOTH VA

R =

$(11=B%i19+ MIDS (R
R R 17 NEXRT 1

1ZBtB$C21=RE010

1309:N=0

1SR BEERP 1

{TE:DE="": PRIMT Bs(23:D
$= THEEYS

183@:0= Yol 0%

{9@: IF o=@ F0TO 179

2{@E$CT1= LEFTE (RS0
i

2@t BEcdr=s RIGHTS (RE02Y
y18-00

Z4@s IF =1 BOTO 26@

25@:B$(30= RIGHTE (BE{3T
y13+ LEFTH (RE(T VL~
12

sp@:IF C=% GOTD 2EA

27R:Rsidr= RIGHTE (REC4D
«9-0i+ LEFTE (BE(dY,
17

IR R =RETIIFNE(LD

2301 H=N+1

TR IF BE(23{>BEIA? GOTO
158

T1E:BEEP 5@ PALSE “GAME
END¥

Zo@sWAIT 2AA: PRTINT
HSTIHG "y i vouR 5
CORE¥M

3B ENTD

BAIUBY: WAIT S@: GOTO 1

28

1

=S ==

o

L U I

b Tx o od 0
n - n i
s

—_

H

o

471

MEMORY CONTENTS

v
v
v

Input key

Score

Random numbers

v

Nl <] x| gl <l |4l w2 ol o 2| el | & || o m B o=

B% (4] Alphabet sequences
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REFERENCE

Graphic display and symbol printouts

Using specific commands, the SHARP PC-1251 generates characters and figures for
display.

With special commands, the PC-1251 is also capable of printing special characters
such as symbols and lowercase letters by using the CE-125.

The following describes the display and printout procedures;

If any command described here is incorrectly used, all programs input to the
PC-1251 will entirely be voided or all keys will remain inoperative. If this occurs,
it cannot be released unless the All-Reset key on the rear of the PC-1251 is used.
Therefore, observe the procedure strictly.

1. Turning the LCD display ON and OFF.

The SHARP PC-12B1 is so designed that the display remains OFF while in
program execution. This may make you feel embarrassed while executing the
INKEY$ command. The LCD display will appear again when the next
command is executed.

{1} LCD Display ON command
CALL &11EQ

(2} LCD Display OFF command
CALL &11EE

(3} Display memory CLEAR
PRINT =~ '

Note: & represents the hexadecimal number.

Example: While executing a program shown below, using the above command
and INKEY$ in combination, if “OK?{Y/N)" is displayed, and if the
key pressed, “YES" will be displayed, whereas if the (N ] key
is pressed, “NO" will be displayed.
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10:
20
3@
X
50:
60:
70:
80:
93
1006:

WAIT @

PRINT “OK?{Y/N}"

CALL &11EQ

A%$= INKEY$

IF A$ THEN 70

GOTO 40

IF A%=‘Y" PAUSE “YES": GOTO 20
IF A%="N'" PAUSE “NO": GOTO 20
GOTO 20

END

Note: The Display Memory stores the contents to be displayed. This memory
is also applied to a variety of calculations. Any calculation, if executed
in the PC-1251 when the preceding command {1} designated the display
mode, will destroy the display contents.

. Graphic display

The PC-1251 Display has a maximum of 24 display digits, each consisting of b x
7 dots. |t also has a display memory for storage of patterns composed of dots.
Any desired pattern can be written in this memory using the command below to
allow a graphic display.

POKE ADDRESS , PATTERN DATA , PATTERN DATA ———

e The pattern data represents a specific pattern in one column of the display
dot in numerals of either the decimal or hexadecimal number.

® The address designates the initial position where the pattern display starts
{Display Start Position).

Example: A typical program displaying symbaol * ﬂ " at the left end.

18.
20:
30:
4
b@:
60:

WAIT @: PRINT 7

CALL &11EQ

POKE &F800, 60, 128, 63,121, 63
POKE &F805,63,121,63,121,63
GOTO 30

END
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{Pattern Data)

For example, the number of dots per box in each column increases exponenti-
ally with the actual vafue for display using the data for that column.

”ﬂm" Display Pattern

1

T 1+2+44+8+ 16+ 32 =63 {&3F)

1+2+4+8+16+32=63 (&3F)
T+8+16+32+64=121 (279

8+16+32+864 =120 1{&78)

{DOT) (EXPONENTIAL)
—1 & 1)
—2 {& 2)
—4 (& 4)
—8 {& 8)
—16 (& 10)
~-—32 (& 20)
—6B64 (& 40)
t t
Decimal Hexadecimal
number number
{Address}
1st digit 2nd digit
T
Display -
puositions
BAREE BAELSL
FFEFF FFFFF
Addressess 8883 8 888838
0Qa00 00000
01234 567849

12th digit

ey —

4+8+16+ 32 =60 (&3C)

The exponentially increased dot
vajue becomes the pattern data for

dispiay.

13t digit

23rd digit
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241th digit
BBRE&S
FEFFF
88888
44444
43210



Addresses are predetermined as shown in Figures above. Be aware that the
address composition in the left 12 digits and that in the right 12 digits must be
set from opposite directions. In other words, addresses in the 12 left digits are
set in the left-to-right direction and those in the 12 right digits in the right-to-left
direction. Therefore, even when the identical patterns are displayed, the pattern
data designating the sequence must be reversed by executing the POKE state-
ment when they are displayed either to the left or to the right digit.

(Addresses at the left and right ends of each digit)

Digit Left end Right end Digit Left end Right end
1 &FB80O0 &F804 13 &F87R &F877
2 &FB05 &F809 14 &F876 &F872
3 &F80A &FBOE 15 &FB871 &F86D
4 &FB8O0OF &FB813 16 &F86C & F868
5 &F814 &F818 17 &FB67 &F863
6 &FB1Q &F81D 18 &F862 & FBHE
7 &FB81E &FB22 19 &F85D &FB859
8 &FB823 &FB27 20 & FB858 & FB8H4
9 &FB828 &F82C 21 & F3853 &FB84F
10 &F82D &FB831 22 &FB84E &F84A
11 &F832 &FB36 23 &FB849 &F845b
12 2FB37 &FB83B 24 &F844 &F840

3. Printout of special characters

Printer/microcassette recorder CE-125 incorporates characters shown in the
character table an page 225. These characters can be printed out using the
following key operations.
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{ START )

INITIAL
SETTING

’“Lz

:

Enter the
Printout Routine

REPEAT

5

Prepare the
Printout data

Printout
Command

l

Exit the Printout
Routine

1

BRUN mode
PEEK & 7FFF
Display

DIMZS{1)% 3

o] POKE &C5C4, 2, 8, 121, 124, 104,
5§, 2,13, 121, 124, 104, 55

DIM 2% (1) %3

3 POKE &C5C4, 2, @, 121, 124, 91,
65, 2, 13,121, 124, 91, 55

DIM Z$ (1) % 3

241 POKE &C5C4, 2, 8, 121, 124, 125,
55,2,13,121,124, 125, 55

program execution.

Make sure to execute this before starting any

RUN mode Display | Key operation
PEEK &7FFF = @ |CALL &7DE9
3 CALL &7DDC

249 |CALL &7DFE

A allows one character data to

POKE &C5C5, A
CALL &C5C4

enter. Data is provided by
reading the character code fram

the character table.

CALL &ChBCA Printout is executed.

RUN mode Display | Key Operation
PEEK &7FFF = @ |CALL &7DF3
3 CALL &7DEG

240 |CALL &7E08
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As shown in the Flow Chart above, it is necessary as the initial step to set forth
the program to execute an array declaration and write the data following the
POKE statement in the CE-125. After the writing is completed and before
entering the printout operation, execute the command that actuates the Printout
Routine to store the printout data in the data memory. Upon data entry,
execute the printout command for printouts. After completion of the printout,
execute the command (CALL &C5CA) so that the printout routine can eventu-
ally be terminated.

EXAMPLE 1: This program enters the data by pressing the and
prints out the keyed-in contents by pressing the upon
completion of the data entry.

10: DIM Z$(1) %3 After starting the program by press-
% 20: POKE &C6C4,2,0,121,1 ing the RUN , enter the
24, 125,55, 2,13,121,1 next data. Upon completion of the
24,125, 65 data entry, the key again for

# 30: CALL &7DFE the printout of “Pocket Computer®’.

49: INPUT A: POKE &C5C5, 9 p.q
A: CALL &C5C4: GOTO ] input  {Data)

40 loop 8o, 111, 99, 107, 101, 1186, 32, 67,
5@: CALL &CBCA 111,109, 112,117,116, 101, 114
¥ B@: CALL &7EQS
7@: END

% : For line 20, line 30 and line 60 instructions, enter PEEK &7FFF as
in the "Printout of Special Characters” on page 222, and amend them as
necessary. The above example shows the calculated results of 240.

{Remarks)

A maximum of 24 digits can be printed covering each row of the CE-125 which
is capable of storing a maximum of 24 digits in its print data memory.

Taking this into account, be careful not to print out more data beyond the 24
digits per operation. If the input data exceeds 24 digits per operation, the
previously input data will be cleared, allowing only the last 24 digits to be
printed. 1f any data extending into many rows is printed, make sure to input the
needed data by every 24 digits per yow.
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EXAMPLE 2:

19:
# 20:

# 30
4Q:
50:

60:
79:

a0:

a0
100:

11@:
120:
13@:
140:
150;
16@:
17@:
180@:
190:
200:
21@:
220:
230:
240:
250:
260:
270:
280:
290:
300:
310:
320:
330:
340:
356:
36@:
# 370:
380:
500:
501:
5@2:
510:
B11:
512:

CE-125.

DIM Z$(1) %3

POKE &C5C4,2,8,121,1
24,12555,2,13,1211
24,125,585

CALL &7DFE
GOSUB 500

FOR A=1TO 7: GOSUB
518: NEXT A
GOSUB 500

A=9: GOSUB 510:
GOSUB 56

FOR A=11TO 12:
GOSUB 51@: NEXT A
GOSUB 500

FOR A=14 TO 15:
GOSUB 51@: NEXT A
CALL &C5CA
FORB=1TO9
FORC=(TO 15
A=C+B *X16: GOSUB 510
NEXT C

CALL &ChCA
NEXTB

FOR A=160@ TO 165
GOSUB 519

NEXT A
FORA=0TO9
GOSUB 560

NEXT A

CALL &CBCA

FOR A=224 TO 239
GOSUB 510

NEXT A

CALL &C5CA
A=240: GOSUB 510G
FORA=GTO3
GOSUB 500

NEXT A

FOR A=245 TO 255
GOSUB 510

NEXT A

CALL &CbhbCA

CALL &7E@S8

END

POKE &C6C5,32
CALL &ChsC4
RETURN

POKE &CbBC5,A
CALL &C5C4
RETURN

Typical program for the printout of all characters stored in the

{(Printout results)

Eom [ wa 82
TEhesrld

TCL R
i

JE bana

lngl
|

LS AT 75 L R N
EIHSENADMIE AR

FoHES o G

(="
~~

[

FR
AEDIGAEDAROTAETE
d L LI et

{Remarks)

It is convenient to first prepare sub-
routines such as the one represented by
lines 510 through 512, and then input the
printout data to A for entry to any of
these sub-routines.

% : For line 20, line 30 and line 370
instructions, enter PEEK &7FFF
as in the “Printout of
Special Characters” on page 222,
and amend them as necessary. |
The above example shows the cal-
culated results of 240,
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< Lower digit

Character Code Table

Upper digit —
O 16 32 48 64 30 96 112 128 144 160 176 192 208 224 240

Hexad-

ems| 0| 1| 2|3/4!5|6|7| 8| 8|A/BCDEF
ofo |*1| +|*s|e|e|P | E| p, O] +]|"6 Al @
i1l =l t|1,alalajall]|-1. E
Adoals ! xp 7| 2le|Rlb|r| 2] x} v
sls ||+ |#3|cls|ec|s|3|+] | i
ala Pl =|s a|D|T da 4] /7] o)
s|5 1 E|l¢|%|6|ElU eju|b®|- Al s
elg | v > & |6|F|v|f|v]|B]|A E|w
7217 | sl =217 G| W|lg|w|l7]|_- Ul &
gl |*2| | (8| H|X|h|x & F Al #
9 glalylel |y ilvy|?2|! E|l a
solai*3| 4|kl otz ilz|10]x G| g
i w ||+ | K[V [
1l lal«l, |<|Lix[1 ][] X O o
Dt | —-|=|{Mla|m } M E| x
wlele | L] - |=|IN[A|n|~8&|" &
wl|Fl=|d|/2(0|-]je|®™| |~ £

*1 Remarks 1} NULL

*9 Remarks 2) Printout data memory clear
*3  Remarks 3) Paper feed command

*4 Remarks 4) Printout command

*5 Remarks 5} Space

*5 Remarks 6} Space
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