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AN INTRODUCTORY NOTE 

Allow us to thank you for purchasing the SHARP PC -1500 Pocket Computer. We are confident 
that you will enjoy using this small, but powerful,, new friend in your daily life. The PC-1500 is 
one of the world's most sophisticated hand held computers. Although it shares many features 
with its cousin, the SHARP PC.1211 Pocket Computer, the PC-1500 provides you with such 
advanced capabilities as: 

• A 7 by 156 programmable dot·matrix LCD display. 

• A tone generator for creating special effeclS under program control. 

• ASCII character set with upper and lower cases. 

• Scientific and mathematical functions. 

• User-definable function keys. 

• An exten.ded version of BASIC which provides t\VO·dimensional arrays, variable length 
strings. graphics commands, program chaining and many other advanced features. 

• Up to 4K bytes of optional RAM. {Model CE ·151) 

• An optional Printer/Cassette Interface (Model CE·150) which allows 4 color X·Y plotting, 
program .and data stora\1e. and printing of programs and data in one of nine different 
character sizes. 

This machine is capable of many of the functions which only a few years ago would have 
filled a warehouse v .. ith tubes, \Vires, and engineers. Such sophistication does not require 
Engineering cre·dentials to use. On the contrary, the PC.1500, and this manual, are designed 
to help you gain rapid ac~-ess 10 this new technofogy. 

We have divided this manual into five major $ections allowing the novice user to rapidly attain 
competence. Advanced users may explore the features of the PC-1500 through the sections on 
Advanced Programming, and Advanced Calculations. and through the Appendices. 

The style of this manual is conversational and many examples arc provided. But don't take our 
word for it, to see how easy it is to get started, turn to Chapter 0. But first. be sure that the 
batteries have been loaded. If they haven't, Appendix B provides instructions. 

Above all, ha.ve fun and don't hesitate to experimentl 
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OPERATIONAL NOTES 

Since the liquid crystal display of the computer is made of glass. it must be handled with 
some care. 

To ensure trouble-free operation of your SHARP pocket computer we recommend that: 

1. You keep the computer in an area free from extreme temperature changes, moisture, or dust. 

Our'ing i.·Jarm VJ.Cather, vehicles left in direct sun light are subject to high temperature build up. 

Prolonged exposun? to high temperature may cause damage to your computer. 

2. You use only a soft, dry cloth to clean the computer. D.o not use solvents, water. or wet cloths. 
3. To avoid batte ry leakage, remove the batteries when the computer will not be used for an 

extended period of ti me. 
4. If service is requ ired, the computer be returned only to an authorized SHARP Service Center. 
5. This manual be kept for further reference. 

Trouble-Shoot ing 

This unit, it subjected to strong external noise or impact dur ing operation, may render all its keys, 
. I c1· URCAK k . . inc u 1ng (oN I ey, inoperative. 

Should this occur. press the ALL RESET switch on the back of the unit for approx. 15 seconds, 
OREAK 

with the @!jJ key held down. 

0-llEAK () 
Prt:ss ION I key. 

Al I reset switch 

[

Press the 311 (C$C\ switch with any] 
pointed object $uCh M a ball·point 
pen. Do not use tasily b roken points 
such as mechanical pencils or the 
tips of needles. 

Then check that [NEW~ 7 : CHECK! is indicated on the display, and press the keys 

If the display does not read NEWj)? : CHECK, perform the above operation once aga in. 
With this operation, the program, data and all the reserved contents are cleated~ so do not press 
the ALL RESET switch except when the above trouble occurs. 
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PC-1500 SPECIFICATIONS 

Model : 
Number of calcu lation digits: 
Calculation system: 

Program language: 
Capacity: 

Calculations: 

Editing function; 

M emory protection : 

Display: 

Keys: 

Power supply : 

Power consumption: 
Operating time: 
Operating temperature: 
Dimensions: 

Weight: 
Accessories: 

Options: 

Do not sale this PDF!!! 

PC.1500 Pocket Computer 
10 digits (mantissa) + 2 digits (exponent) 
According to mathematical formula (with priority judging lune· 
t ion) 
BASIC 
CPU: CMOS 8 bit 
System ROM : 
Memory Capacity RAM : 

System area 
Input buffer: 
Stack: 
Others: 

User area 
Fixed memory area: 

IA-Z, AS-ZS) 
Basic program data area: 

Reserve area: 

16 K Bytes 
3.5 K Bytes 

0.9 K Bvtes 
80 Bytes 
196 Bytes 

2.6 K Bytes 
624 Bytes 

t850 Bytes 
188 Bytes 

Four arithmetic calculations. PO\".ier calculation. trigonometric 
ancl inverse t rigonometric functions. logarithmic and exponcnti:tl 
functions, angu lar conversion, extraction of SQuare root, sign 
function, absolu1tes. integers and logic.al calculations. 
Cursor shifting (. • .. ) 

Insertion (IN S) 

Deletion !DEL) 
Line up a nd down I • , t ) 

CMOS battery l>ack·up 
(program. d" ta and reserve memories are protected ) 
Liquid Cry<tal 
26 Character Wi.d1h 
7 x 156 Dot Graphics 
65 Keys including 

Alphabetic, 
Numeric, 
Uscr·definoblc Function, 
Pre·programmed 

6.0V. DC: 
4 dry batteries (Type UM·3, AA or R6l 
6.0V, DC: 0.13W 
Approx. SO hours on dry batteries (Type (UM·3. AA or RS)) 
o•c - 40°c !32° F - 104° F> 
195(W) x 86(0) x 25.51H) mm 
7·11 / 16"(W) x 3 ·3/8"(0) x l"(H) 
Approx. 375g (0.83 lbs .. ) (with batteries) 
Soft case, four dry baneries. two keyboard templates, name label 
and instruction manual 
Prin ter/cassette interface (CE· 150) 
Expansion memory module (Plug-in type, 4K Byte RAM CE·151) 
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INSTANT PROGRAMMING 

(No Water Necessary) 

This section is devoted exclusively to a select group of people (the authors included) whose 

inquisitiveness ou t .. veighs their patience (and perhaps their common sense). For those of 
you who absolutely must DO SOMETHING with. this miracle of modern electronics, we present 
a simple programming exercise. (WARNING: The timid or faint.of.heart are instructed to 
proceed to Chapter 1; Getting Acquainted, for a more thorough and leisurely introduction to the 
SHARP PC· 1500). 

Before you proceed, one further caution is in order. It is important to follow all of the listed 
steps in the given order. Contrary to popular opinion. conlputers arc not "super·brains" and do 
not have the average human's ability to "figure out" what you desire. The PC·1500 simply awaits 
your instructions and performs them. Are you ready? Good, let's begin. 

Example 1 
First, find the key marked "ON" in the upper right corner of the keyboard. Pressing this key 

will cause the sleeping electronic genie to awaken (don't expect a puff of smoke!}. The d isplay 
portion of the computer should be similar to the il lustration below: 

I
. .. 

.. :· 
DEC PRO 

Press the ~ key (on the far right side) until the abbreviation PRO appears in the upper 
port ion of the display. (If you press the key too many times. just press it again until the desired 
result is obtained). The SHARP PC·1500 is ready to accept the series of instructions which make 
up a computer program. 

Enter the folloi.•Jing keystroke sequence: 

rn rn m 1=1 rn I ENTER! 

Notice that as you press the l ENTER! key, the computer will modify what you have typed in. 
The display should now look I ike this: 

~:A=1 OEG PRO 

Note: Throughout this manual we will use 0 for the num ber zero, so that you can distinguish 
between the letter 0 and the number !l. 

Continue by pressing the following keys. Do not be alarmed when each liine disappears as 
you type its successor. 

rnrnmmm !IlCDilllENTERI 

rnrnm1 =1 mrnrn I ENTER! 

m mm m rn oo rn 01..:11 ENTERf 

At this point, your f irst program is compJete. Now you must tell the computer to "execute," 
or carry out, the instructions it contains. This process is known as "running" the program and 

is performed in the RUN mode (logical huh?) . Press the ~ button once again and the letters 
PRO are replaced by the letters RUN at the top of the display. 

One last step: type in the letters [ID [][] OD and press~I E~N~T~ER~) 
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Congratulations! Your first BASIC progr8m is now running, Your ir'lstructions are being 
followed and th.e computer is busy listing all the positive odd numbers. in order. 

"So," you say to yourself, "I'm a genius. Bu1t when .. viii it stop?" 

Well, . . .. unfortunately, i,vithout your intervention or battery failure, this particular program 
w ill never finist\. To sec why, let's review our program: 

10 A ~ 1 

20 PAUSE A 

30 A=A + 2 

40 GOTO 20 

The effect of the line numbered 40 is to cause the computer to re-perform all lines after the one 
numbered 20. This includes line 40 which, of course, tells the computer to re·rc-pcrform lines 
20. 30, and 40 .... and so on forever. This repetition without end is known in computer jargon 

as "looping". 
Our program is stuck in an " infinite loop" and only you have the ability· to stop this tragic 

expense of battery power. To do this, press the iON lkey. Since the PC·1500 is already on, you 
are actually selecting the BREAK function. Don't be alarmed. Oespite what the name seems to 
indicate, this is not a self-destruct key. As a matter of record, you cannot, in any way, hurt or 
damage the computer merely by pressing keys. so feel free to experiment! 

If you have pressed the BREAK key, a message similar to the following is visible in the display 
\VilldO\V: 

[ :E:F.:EAK It·~ 
RUN • 

This informs you which instruction was being "executed" , or worked on. \Yh en you interrupted 
the computer. Press the BREAK key once more. and the computer a .. vaits your next instruction: 

[ > 
Dtc RUN 

For those of you who just remembered that you left the tap running at home, this is a good 
stopping point. (Before leaving, please press the lo•F] key to conserve batteries.) Others of you 
are already becoming programming addicts and will want to continue your education with our 

second example. (We hereby \vaive responsibil ity if you're late for dinner). 

Example 2 

To begin our second program it is necessary to enter the program mode by pressing the MODE 
key until the letters PRO (short for PROGRAM) replac-e the letters RUN at the top of the display. 
The PC·1500 will now let us submit a new program or modify an old program. Because our new 
program will not build on the instructions of our old program. we must clear those instructions 
from the computer's memory. To do this, type in the word NEW and pres.s ENTER. After a 
pause the> character {called a prompt] will return. " ·: • · 

Type the following keystrokes to enter the first line of the program: 

rnrnrn CKJffi ODCOl sHIFT I c::imco !IJCDl•••Cfl 

(I]o:Ja:J(I) ls.<1n l [L) I SHIFT I c:::J ! S><ort f (I) ffi IENTERJ 
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Notice that pressing the I """Tl key followed by a key which has another character inscribed 
above it. will enter the uppermost character. Thoe shift key permits two characters to share the 
same button. and is sometimes called the "second function" key. Thus, in the first line of our 
program (l ine 10 3bovel, a lSHIFTI keystroke followed by a C±J causes a GJ (semi COlonl 
character to be entered. The entire line is stored in the computer as: 

•cc 9k0 t • --] lti: IMPUT "'LT O::T 
.&. ·-· I 

.-. T --:: I- .-. '·' D ••• 

. :: • :::.. :- :· ' H 
- - -- --

In this manual we will illustrate the selection of the second function character with the shift 
key and the character desired. For example, the line numbered 10 above will be shown as: 

ITJ[IJ OJ [ij]IIJ OD[!] l•wn l c::J m co III [!] IS>>.e•I 
~-~ m corn CD l •••FTIQ] l•HIFTI CJ l sruFTI CD rn I ENTER! 

Complete the entry of our second program with the following keystrokes: 

m rnm m1 A11 .. '" ' m 1=1re:i rn oo ro rn rn rn I ENTER I 
rn rn m rn ao OJ 1 = 1 rn rn rn rn 1ENTER1 

rnmm moo mm CD!EDGJ m rn OJ IENTeRI 

rn rn ®m rn rn m 1 ENTeRI 

rn rn m comm rn 1 .. ,,.1 omoorn1 ENTER! 

Our second program is now stored in the PC·1500's memory. Do you remembocr what must be 
done next? If you said " Run the program" you are well on the way to programming competency. 

Return to the RUN mode (HINT: use the MODE key) and type in the word RUN. Press 
IEKTEA! to begin "execution" (another word for ru n:ning) of our second program. 

Is the compute·r interrogating you in the following monner? (If not, return to the PROgram 
mode and re·check your typing) . 

( LIST 
DtG RUN • 

,-. I 'E·-· .-, .· .· - .._ . -

Good show! Our program is asking the user (you) for information necessary to perform the 
task that we, as programmers. instructed it to perform. Recall the first line of o<Jr BASIC program 

(which you .so kindly typed in for us) ; 

OEG PAO I 

10:INPUT vLIST SI/~?v;A _] 
The instructions within this line are currently being followed by the computer. The result is 

that the computer is waiting for you to "input" (type in) some information. 
This program will print a list of numbers ond their squares (the number multiplied by itself). 

First, however, it asks the user how many numbers and squares to print !LIST SIZE?) . The user 
!you again) responds by typing a number and pressing (you guessed it! I (••r'"'). 

Type ([J and press I ENTER I. 
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VJatch close'ly as pairs of numbers appear briefly on the screen. The second number in the pair 
(on the right) will be the square of the f irst. Eight pairs of numbers will be displayed because 
that is what you asked for when you responded to the program's question. 

When the pr ompt returns. re·run the program (type RUN, press l••••• I I and make a different 
response to the "LIST SIZE?'' question. Run the program several t imes experimenting with 

d ifferent list s.izes. You are experiencing one of the important advantages o f programmable 
computers; they can perform a tedious task repeatedly, varying it sligh tly each time in response 

to the input. 
Re·run the program o nce more but th is time enter a zero for the list size. What happens? 

Yes, the program ends without havi ng produced a list. Although this may seem odd, the PC· 1500 

is simply following our instructions. 

This illustrates why the computer is such a po .. verful tool. It car'' be prC>grammed to follo .. v 
different sets of instructions and process the variety of infor mation it is given. Because of the 
instructions in line 20 , if the user's input is zero (or less) the computer skips: over the computa· 

tiQn Qf the liit ~nd 99e1 t9 the end Qf the pr99ram, In effect, it hai made a decision based on the 

user's request. As a programmer, you control w hat decisions are possible and w hen they are made. 
Thus, the full power of the comP<Jtcr is available to you to solve you r specific problem in the 
manner you think is best. 

I. GETTING ACQUAINTED 

After you l!lnpack you r Sharp Pocket Compute r (hereafter we'll call it SHARP) and admi re 
your handsome new friend, you might wonder 1,vhat you 're staring at. Let's examine SHARP: 

n eservable 
k1:ys 

Battery functiQn indiC3tor 

eioooe:Jo 
El a -.111aa111•1111mW_Cil0 

Shift k~y 

On ·Off keys 

1--+-- Clcar key 

••••• Ill • • • (!] [fil [[) [iJ ~-+-Mode ~cv 

aamaamlllillil l!JIII ~ 88 
~ CTJ 51 - ~!fl I 'j'u I llJ (;) _:_ lti_lfl 
L sman key E1ltty key 

Numeric keys 

A lphabetic keys 

We will describe the display in a moment. First. even before you turn on SHARP, notice 
several impor tant features of the keyboard: 
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A. ON AND OFF KEYS 

Obviously these keys turn the power on and off. SHARP, to conserve it.s ba11ery, will auto· 
matically shut off ii nothing is keyed in for a period of about seven minutes. unless a program is 
being executed. Observe inscribed above the loN I key the phrase BREAK. The I ONI key can be 

used lo BREAK. or interrupt, the execution of a program. This function is descr ibed in more detail 
later in th is manual . 

B. ALPHABETllC KEYS 

The Alphabetic keys allow tho computer user (you) to give instructions and enter data. In addi· 
tion. these keys may be used to designate "storage areas" v1ithin the computer"s memory into 
and from which y ou \•1ill be able to save or retrieve data. This use will be covered in the section 

on variables. Lower case letters arc available through the u~ of the fSHon f and ~Q (SMALL) 
keys (described below). 

C. NUMERIC KEYS and ARITHMETIC OPERATION KEYS 

With these you enter numbers for calculation. The CEJ , l-1 . 00 , and f7J keys tell 
SHARP to add, subtract, multiply and divide. respectively. The []] key allows the entry of 
numbers in "scientific notation". The use of this notation and o ther sophisticated functions are 

described in the chapter on Advanced Calculations. 

D. SHIFT 

This key delivers the secondary fu nction.s inscribed above many non·alphabetic keys. For 

instance, to type a colon, press ' '"'" ' and then the 00 (asterisk I key. When the SH IFT key is 
followed by an alphabetic key, the lower-case letter is displayed. (NOTE: In the SMALL mode, 
the SHIFT proceeding the alphabetic key will produce an upper.case letter) . 

When the SHIFT key is activated. the word SHIFT appears in the upper left corner of the 
display. The shift mode is only active for one keyst roke at a ti me. 

The six keys a t tho top of the keyboard, directly below the display window, are called 
RESERVABLE KEYS. Using the shift in a manner we wi ll decribe later on, you can assign 
frequently typed commands or other operations to these keys. 
NOTE: II you press the ISMonl key by mistake, press it again to cancel. 

E. LOWER-CASE LETTERS and the SMALL KEY 

The ~ key nllows you to speci fy lower case for all alphabetic keys. If you do not specify 
the SMALL mode, SHARP will select upper·case for you each time you prnss an alphabetic key. 
(Wn call this the "defaul t" mode, moaning the way in which the machine operates unless you tell 
it otherwise.) You can type individual lower-case letters by pressing the l 5't•n l key before the 
letter. 

The ~ key may be used to effect the SMALL mode. In SMALL mode lowercase letters 
result from pressing an alphabetic key and individual upper-case letters are displayed by pressing 
the ' '"'" ' key first. When the computer is in SMALL mode, tho word SMALL will appear on the 
top portion of the display window. Once you have placed the computer in SMALL mode, it will 
remain in this mode until yo u press the ~ key again. 

NOTE: We recommend that you restr ict your use of lower.case for the moment. This is because 
SHARP only recognizes instructions in upper-case letters. When you learn t o program. you 
wil l find lower-case letters handy. 
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F. THE DISPLAY 

Press ON. Th• "glass w indow" part of the computer is called the "display," It looks something 
like this: 

[ > 
... PRO • 

On the display you should see an ) (called a "prompt"), several words or abbrev iations, and 
a dot (ind icating that the battery is funct ioning). Do not be concerned if the specific abbrevia· 
t ions appea<ing on your d i splay are not those of our i llustration. T hese symbols ch ange as you 

operate SHAnP. 

G. The CURSOR and the PROMPT 

At the far left of the d isplay, find the prompt symbol( > ); it prompts you to talk to SHARP. 
When the "pro1npt" appears it mear)s SHARP has no immediate plans and a\•1aits your bidding. 

Type a letter o f your choice. It replaces > a t the left of the d isplay. wh ile to the right of your 
letter appears a _ (underline symbol). This is a cursor. As you press each key. the cursor inches 
its way across the display, indicating .,.,here the ne>: t symbol you type will appear.Type your name 
and note the movement of the cursor. 

If you type more than 25 characters, the limit that can be displayed a t one time the entire line 
shifts left. (Try it!}. Characters "pushed off" the screen arc not lost: they remai n in SHARP 
as part o f the ~yped line , up to a maximum of 80 characters t'or any single line. We will see how 
to "recall" and hO\Y to change these characters ~n a later section. 

H. CLEAR 
(The red lcLI key in the upperright corner~ 

Push this button and you Cl ear the d isplay of its contents. Use it to erase the characters 
that you just ·typed in. Notice that the prompt has re tu rned , indica ting that the computer is 
again \¥aiting for your commands. 

The clear key is also used to cancel an inco:rrect command. (See the section on Error messages 
below). 

I. ENTER 

As you type into the computer. the letters or numbers appear o n the d isp lay. SHARP will take 
NO ACTION, however, until you signal that you have finished typing (after all, it can't read your 
mind I. Th is is done by pressing the ENTER key after your other keystrokes. At this point. the 
computer will scan the characters you have t yped for correct form. Certai n errors, but by no 

mear'~S all errors. will cause your input to be rejected. 

REMEMBE R: Press the fEHTEa l key each time you '<Vish to enter an instruction or item of data 

into the mach ine. 

J. ERROR MESSAGES 

Press the fol lowing keys: 

CD G:J o:J ! = I 

Now press I ENTER I. 

The answer should be displayed. Three, right? No? You get "ERROR 1" as your answer? 
Is your compu1er defective? Neve'! There's a mistake in the form of the command. "ERROR 

13 

Do not sale this PDF !!! 



All and more about Sharp PC-1500 at http://www.PC-1500. info 

1" is an error code which tells you that you have incorrectly performed a calculation. (For the 
curious, a complete list of error messages is included as an ap°pendix}. We'll take the blame for 
this first error and in later sections we'll show you how to use other keys to correct an erroneous 
command . For now. you may use the Clea r key to erase the error message. 

K. BATTERY FUNCTION INDICATION 

When this dot d isappears. the time has come to rejuvenate SHARP by replacing its batteries. 
See Appendix for instructions. 

Battery function indicatot------

RUN 

THE CAN THE HAT - -----

QUIZ - CHAPTER 

Match each item in column A with one from column B. (Answers on bottom of page) . 

HINT: Column B contains some silly possibilities. 

A B 

al SHIFT key I) A malcontent given to constant S\•11earing. 

bl The Display 2) A key \vhich cleans the display \vindow and erases 

cl The Cursor any results from previous computations. 

d) ENTER key 3) A key which selects one o f 2 characters which share 

e) BREAK key the same key. 
f) CLEAR key 4) Ain ' t no such key. 

g) The Prompt 5) A character. appearing in the d isplay, which informs 
h) The red HERRING key the user that the computer a .. vaits his/her command. 

6) The key wh ich signals the computer that the 
User is finished typing. 

7) A key which interrupts a program in the process 
of computing. 

Bl The name of a rare tropical fish. 
9) The character. on the display, which indicates where 

the next typed character will appear. 
10) The glass window on which information appears. 

t>- H 'g-~ •z-,;j 'L- 3 ·9- 0 '6-0 'Ol-8 'E- 'o' : sJOMSU'<f 
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II. TAKING THE PLUNGE ... 

Actually, thiis chapter is probably misnamed; learning to use the PC· 1500 is not nearly as 
shocking as plunging into a pool of i.voter. Ho·wevcr, it does require that you approach the com· 
puter without fear. As we have said before, you cannot hurt or damage the computer merely by 
pressing the keys. 

In this chapter we will explore the fundamental features of SHARP upon which programs and 
more advanced calculations are based. Take the time necessary to work through the exan1ples in 
each section. A good understanding of the basics \Viii allow you to exploit this machine's full 
potential. 

Although we do not recommend it, if you feel that you are sufficiently advanced, you may 
skip ahead to th e summary at the end of this chapter. 

A. MODE 

Let's begin with a key we have been ignoring unti l now. At the right of the keyboard find the 
very important button labelled MODE. Press i't repeatedly. Notice, each tim& you press the key, 
the changes in the abbreviations at the upper right. Changing the machine's mode in this w(1y 
can be likened (O shifting gears on a car. As each nei...,.rnode or gear is engaged, machinery which 
appears outwardly unchanged performs differently. Like a car, SHARP must be placed in the 
proper mode to function according to plan. And, also like a car, w hen you attempt to operate 
SHARP in an improper "gear". the computer will quickly notify you of your mistake. 

By repeatedly pressing the MODE button you will be introduced to the two most important of 
SHARP's three modes: RUN and PROgram. A third mode, RESERVE, is activated by pressing 
the SHIFT key before the MOOE key, Later .chapters of this manual wi ll describe how each of 
these modes contributes to the smooth running of SHARP. For now, remember that in order to 
use SHARP as a calculator. you must be in the RUN mode. Later, in the PROgram mode, you 
will write and change programs. With the RESERVE mode you can assign frequently used 
commands to a s iogle key. This is explained in greater detail in Chapter 7. 

Note that the first time you turn the computer on after inserti ng batteries, it will settle into 
the PRO mode_ At other times the computer will come on in the mode in which it last operated 
before being shut off. 

B. SIMPLE CALCULATIONS 

With SHARP set in the RUN mode, let's test fundamental mathematical computations. It is 
necessary before each calculation to press ICL I . This clears tho display of any previous data 
which might interfere with a new calculation. Find answers to the following simple problems; 

Input Display 

mrnm 1'"""' 7 
m G rn l••TE•I 3 
!Ilf/l !Il I fNT £Al 2. 5 
mrnm !l!HTEJtl 1 0 

_NOTE: Do not type an equ~I sign, Remember frQrn Chapter I that it is the fNTER key which 
informs SHARP that you have finished typing and wish to have your command or calculation 
performed. 
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C. SERIAL CALCULATIONS 

You can utilize an answer from one calculat ion in a following calculation by prooceding 
directly to the second calculation. (Do not press CL between calculations). Thus. ii you arc 
balancing a checkbook, you will operate SliARP in this fashion : 

Input Display 

161 .16 -47.50 ( ENTtAI 1 1 3. 66 

- 12.33 1 1 3. 66- 1 2. 33 

1EHT(H I 1 0 1 . 33 

As you will observe, the result of the fi rst calculation jumps to the left of the display as you 
begin the second calculation. 

NOTE: DO NOT tYpe dollar signs or commas when entering numbers in calculations. These 
symbols hove si>e<;ial meaning in the BASIC language (and therefore to SHARP). 

Other operations can be performed similarily. T ry these: 

Input Display 

5+3 I f.HTCA) 8 

8+3 - 1 l tHTt.Ai 1 0 

10* 3 - 1 I tH'T!'a) 29 

29/3 - 1 l•NTUI 8 . 666666667 

D. CALCULATIONS WITH NEGATIVE NUMBERS 

Imagine you have presented your computer science teacher, Mr. Onoff, with two apples. You 

have remaining an inventory of five apples, and you wonder, "How many apples would I now 
have if I hadn't been so generous to Mr. Onoff7". To find the answer, you might imagine the 
subtraction from inventory negated; that is, you would subtract the subtraction. Type into 
SHARP: 5 - - 2 l<•T<•I . Seven would be your h ypothetical inventory. Try these similar calcula· 
tions with negatively signed numbers: 

5*-2 
5+-2 

5 /- 2 

-5 - 2.3 

- 5+-2 

- 5/ - 2 

Do not sale this PDF !!! 

16 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

REMEMB ER: To press @i.) between e<1lculations to Clear previous results. 

E. COMPOUND CALCULATIONS 

You can string together a sequence of calculations before a!k ing SHARP for an answer. For 
example, you and two friends. Hob and Nob, wim to mare 5 apples twice a day for a week . How 
many apples should YOU buy tO last the week ? 5 apples [2J 3 friends QI;") 2 per day 7 
days: 

Keystrokes Display 

23. 33333333 

(Buy 24 apples and a parrot, to whom you can feed the extra 1/3 apple). Run the following cal · 
culations, (but this time invent your own stories ~s to what they represent) : 

Input Display 

5"' 2 - 3.675 l lEMTtal 6. 325 

5/3ll'6.2+7 - 47 , ..... 1 - 29. 66666 667 

F. USE OF PARENTHESES 

A problem which emerges as we investigate compound calculations is that of priority. For 
instance, the expression 5 - 3 / 4 can be read two ways : (5 minus 3) divided by 4, in which case 
the answer is .5. or 5 minus (3 divided by 4) , in which case the answer is 4.25. 

Located in th e first row of keys are the parentheses which you can use to clarify such 
ambiguities. Run the following calculations: 

Input Display 

5-3/ 4 ij[HJ(illl l 4. 25 

5 - (3/4) lum•I 4. 25 

(5-3)/4 l tNfCRf 0. 5 

SHARP is predisposed (has "default" priorities) to perform some calculations before others 
(for a complete listing of the order in which SHARP calculates, see Appendix 0). Division and 
multiplication will be carried out before subtraction and addition, unless pare01heses are used to 
direct a different ordering. Thus SHARP is built to interpret the first equation above as being 
equal 10 the second rather than to the third. To make sure that the answer SHARP gives you is 
the one you need, use parentheses to indicate the proper order in which it should perform calcula· 
tions. 

SHARP can interpret several layers of parentheses as in this problem: 
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Input Display 

( ( 6 - 4) I 21 * ( ( ( 3 - 1l/ 4) *6) f EHTEstl 3 

The equations '1,Vi thin the innermost set of parentheses will ah'Y'ays be calculated first . 

REMEMBER: When in doubt. use parentheses to clari fy the o rder of your arithmetic operations. 

G. LOGICAL COMPARISONS AND INEQUALITIES 

SHARP If.Jill an-0 .. ~1 you to cornparc t .. -.io values or equat ions and .,,..,ill indicate to you the result of 
the cornparison. This ability is basic to designing programs which make decisions. The manner in 
\vh ich this is do11e ,_.,ill be recognizable t o students of the "New Math" as an inequal ity (don't 

despair if you ~·,.1crcn't raised on Nei.-v Math; the au thor \'>"asn't either). 
An inequality may be thought o f as a com parison which is ei ther t n.re or false. For instance, 

the statement "six divided by th ree is equal to l\vo" is a cornparison .. 'lh ich happens to be t ru e. 
On the other hand . the statement, "six divided by th ree is greate r than f ive" is a false comparison. 

Computers and mathematicians use the fol lowing symbols for the possible types o f corn· 
par isons: 

< less than 

> greate r than 

~ equal to 

< = less than OR e(1ual to 

> = greate r than 0 R equal to 

< > not equal to 

Thu s, we can restate the above inequalities symbol ically, as: 6 I 3 = 2 and 6 I 3 > 5 respec· 
t ively. 

Given an inequality, Sl-IA RP .. viii determ ine v1hethcr the comparison is t rue o r false . In 
keep ing w ith current computer design pract ice. SHARP w ill indicate a t rue staternent \vith a 1 and 

a fa l$e 11a1eme111 w ilh a 0. For example if you type : 

6 / 3 = 2 

SHA RP w ill rc-spond \vith a 1 t for true). Typing the sequence: 

6 / 3 > 5 

w ill elicit a response of 0 (for false). 

Try the following tests of SHARP's judgment (be sure you a re in RUN model : 
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Keystrokes Result 

W ISHFTI CEIWl!••L!il 9 

m 1 .... n 1 m [TJ@•'!l I 

[lJ ~ffi l s>olfr i 13J[).Jrn:;[} l••n • I I 

CD 00 I""" I G;J LS•"!l r>J l fJ [[] Jl 

CDL§J a::ll ••re•l I 

rn , ..... I (3J I = I rn ri···~ I -wmC1:rn1 ..... 1::>J r=1rn:uoo ·; 1m:_+ 1rn1• ... "1 I 

As you may have observed, the equations which are compared may be as complex as necessary 
(the only limit is the restriction of 80 symbols to a line). 

Herc is a very simple problem to illustr-0te a practical use of inequalities: 

Nob enters Nails 'n Stull hardware store. He finds that cement comes in 4, 8, and 12 
pound bags. The money he hos brought w ith him will buy either two 12 pound bogs or 
three 4 pound and one 8 pound bag. He wonders in which case he will get more cement. 
He asks SHARP if 

2* 12 > (3 *4) + 8 

SHARP replies 1; Nob buys two 12 pound bags. 

Experiment \-Vith inec1uolitios applying them to your O\Vn problems. 

H. EDITING KEYS AND FUNCTIONS 

Most humans (except us genius-types) have a tendency to make mistakes. Recognizing human 
f ollibility, the designers of the PC· 1500 have incorporated several features which focil itate changes 
ond corrections. 

Ofl 
H.1. Left Arrow/DELete key (3J 

By now, seve ral of you may have discovered the Leh Arrow key at the lower right side of 1he 
keyboard. This key acts like th• backspace k~y on most modern typewriters; it allows you to 
move back over previously typed characters. 

In the AUN mode, starting with a clear display {i.e. with the prompt showing) type in the 
following characters: 

en fHJ 00 1 .. •« I mm oo l•••o•I CIJ CHJ m 
l••«<I ltD C.,..I W 
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The display should appear as follows: 

ICUH I THE THF H····. T 
.. H I -

Press the Left Arrow key once and notice the manr>er in which the cursor changes. This 

"F lashing grid" form of the cursor allows you to see the character at the current cursor position. 
Press the Left Arr ow key repeatedly (or hold it down) until cursor is positioned over tho N. (If 
yolJ accidentally pass the N, move the cursor forward again with the Right Arrow key). 

Type a T. The T replaces the N and the cursor moves forword. This should not be surprising 

if you remember that the cursor indicates where the next character will be p laced. 
Type these characters: 

m m ao rnoo , ... ecJ aomrn 

Now displayed is: 

Dl<l RUH 

THE CAT ~·JI TH It·~ HAT_ 

As the display illustrates, characters which have b~n typed o ver are gone forever. 

In addition to backspacing, the Left Arrow key has a second use, the DELete function whose 
abbreviation is inscribed above the key. To delete a character, place the cursor on tho doomed 
character and press I s.mFT) (01L) • 

Let's try it : move the cursor back to the W and press the sequence ' '""" I@ four times. 
The display now shows: 

OtG I UN 

THE CAT IM HAT 

INS 

H.2. Right Arrow/INSert key 

As we have already seen. (sorry to ruin the surpriw) the Righi Arrow key m oves the cursor 
forword without erasing characters. Like the Left Arrow, the cursor will move repeatedly if the 
key is held down. 

Move the cursor to the end of the line. 

The second function for the Right Arrow key gives us the ability to INSert characters within 
u typed line . Th is feuture is handy for those of us who tend to forget little things (like letters and 
words). 

Move the cursor back to the H in HAT. Type tho seQuence SH I FT INS four times and watch 
the present characters shift to the right. The new box· like characters which have appeared can be 
thought of as "placeholders." These "place holders" can be filled with new informution . 

Type: 

CD[}[] [ EJ ,,._, 
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Presto! You have just inserted a word. (I wish my typewriter could do this). 

H.3. RECALL FUNCTION 

Up to no\<J we have been discussing ways to correct statements which had not yet been entered 
(that is to say, you had not pressed ENT ER af ter your keystrokes}. Once you press ENTER, 
however, SHARP immediately attempts to perform your calculation. If the computer is 
successful , the result replaces your equation 0 111 the display. The equation, however. is not lost 
and may be recalled (red isplayed) by pressing either the Left Arrow or the Right Arrow key. 

Clear the disp lay and type in the equation of your choice. Press ENTER to compute the result. 
Recall your equation. Note that to see the result agai n, it is necessary to re-<:ompute the equation 
(using the l••«•l key}. 

Fortunately, the Recall function will also work ii SHARP encounters an error while trying to 
evaluate (make sense of ) your input, This allows you to recall and correct the erroneous equation 
using any of the editing feziturcs you have just learned. 

To test th is, enter thr. fol lowing incorrectly phrased expression: 

45 * 63 I* 2 l•rm:•I 
t 

When the erior message appears (ERROR 1) press either of the Arrow lkeys to recall the 
expression. You should see the Flashing.grid cursor positioned over the second multiplication 
symbol (aster isk). This is SHARP's way of indicat ing the point at which it became puzzled land 
for good reason in this case). From here yow may proceed to make any correction you deem 
appropriate. 

I. VARIABLES 

The ability to work abstractly through variables is one of SHARP's most powerful features. 
Variables may be thought of as a group of little boxes, each of which may be filled with a single 
item of data sucfl as a number o r a name. 

You might remember variables from high 'school algebra. You learned (at least you were 
taught) that if 5A = 30 then A must be 6, but if SA = 35 then A is equal to 7. The A in this case 
is a variable which holds a single number (not always the same and therefore a " varying" number) 
called the "value" of the variable. The abil ity to use a le1ter (such as A) in an equation instead 
of a specific number is very useful. Let's see why with the following example: 

General Duffer has his heart set on purchasing a set of Deluxo chmme·plated golf clubs. 
The set consists of 5 clubs at $ 12 each, a ba.g at $21.99 and th ree balls as $1 .56 each. The 
local Army PX is offering this set at a 10% discount but they have an $8 pol ishing and 
delivery charge, Five Fi nger Discount Bernie's Golf Goods is offering the same set with a 
5% discount and free delivery. 

To compute which is the better deal. the General decides to enlist the aid of his SHARP 
PC· 1500. Th.e General calculates the basic cost of the set and saves this result into a variable 
G (for golf, not general) : 

Gi = (5 * 12 ) + 2 1.9 9 + (3*1.56) (E• TE• I 

The result is displayed and can be recalled from storage by entering the name of the variable; 
Q0 j<HTU l 

.,. KUN 
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Now the Gener.al calculates the actual purchase price at the PX: 

G - (G * .10) + 8 ' ' "" " ' 

0£C RUH • 

and the purchase price at Discount Bernie's: 

G - (G * .05) l •NT•• I 

Di Ci RUH 

.-•• - . ....,. -i- ... t:" . l •:i ..::. • .:1 .... t'i ·-' 

Clearly , Discount Be rnie's has the better bargain. (Clever readers may have noticed that the 

General could have worked this problem using SHARP's unique rec;ill feature (see Chapter 
2), though not qu ite as easily). 

There are several lessons to be learned from the preceeding example . .. 
Observe that the General's first calculation had the following form: 

variable.name = expression 

An instruction \Vith this form is known as an Assignment Statement. It is important not to 
confuse an Assignment statement with an inequal ity. Unlike Assignment statements, inequalities 

are not used separ.ately, but form parts of other programming instructions. 
The Assignment statement instructs SHARP to store the result, obtained by calculating the 

expression, in the memory location associated \•Jith the given variable name. Thereafter, using 
the name of the variable (G in our example} is just like using the result itself. Notice also that a 
1Jariable may be used as many t imes as needed in th e same calculation. 

Variables c;Jn be used for other neat tricks, too. The value of one variable can he assigned to 

another, as in the ·statement: 

H = G 

which \Viii copy our previous resu lt into H. G has not been altered; the same res.1Jlt is no111 stored 

in r.vo different variables. 

Voriables whict\ hold nu1nbers can be incremented or decremented in one sta.tement as in this 
example: 

G = G + 5 

Th is instruction will cause SHARP to recall the value of G, add 5 to that value, and store the 
new value back into G. This capability is useful for all kinds of calculations: 
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The cost o f a widget is stored in variable X. Assuming a 6.5% sales t~x. wh~t is the 
purchase price o f the widget? : 

x = x * 1.065 

Of course,. we could have .written this example as P = X * 1.065 in o rder to leave X 
unchanged. If we had stored the tax rate in a variable T, we could have said X = X * T or 
P = X *T. 

Until now, \•Je have been using single letters as variable names. This provided us w ith 26 
variables (A th rough Z). In actuality, SHARP allows the use of over 950 variable names for single 
numbers. An ad~ditional group of over 950 1Jariables may be used to store up to 16 characters each. 

Finally (as if that \vercn't enough), using more advanced techniques, users may create var-iables 
v1hich hold as many numbers or characters as desired, limited only by the amount of memory 
available in the computer. 

The naming-scheme for variables is simple and easy to learn . Names of numeric variables 
{ones used to ho'ld numbers) may be chosen usin!1 the following rules: 

- The name may be a letter; A through Z . 
- The name may be a letter, followed by a single digit (O through 9) or by another letter. 

Thus. the following are valid names for numeric variables: 

S, 0 1, TX , MM, Z9, RO, E. 

NOTE: Due to conflicts with abbreviations which have other meanings in the BASIC language, 
SHARP does not allow the use of these var iable names: LF, IF, LN, Pl, TO. 

Names of character variables {those used to hold characters) follow the same rules as above 
except that the name ends with a$ (dollar sign}. The$ alerts SHARP to the fact that the variable 
holds character information. The following are examples of valid character variable names: 

T$, P2$, T7S, AAS, YRS, XS, ZHS, B5S. 

NOTE: Due to conflicts with words which are part of the BASIC language, SHARP does not allow 
the use of these variable names: LFS, IFS, LNS, PIS, TDS. 

It is importarnt to understand that a v.:iriable A and a variable AS are two different variables, the 
first one can only hold a number and the second one can only hold characters. As we shall see 
later, SHARP's BASIC includes instructions to convert characters to numbers and numbers to 
characters. 

To store characters in character variables i.ve use a v.:iriation of our friend the Assignment 
Statement: 

ch;:iracter.variable·name = "characters '' 

As an example type the following: 

OS = "DAVY JONES" 

Now recall the contents of OS by tyring (][) rn I ENTER I 

DAVY JONES 
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Notice that the space between Y and J was stored and that the " (double quote) characters 
were not. The double quotes serve as "delimiters." a guide to indicate what other characters 
will be stored. Any character (includ ing spaces). except the double quote itself, may be stored. 
This sequence of characters enclo~ed by double quotes is called a character "strin.g" and character 
variables are often referred to as "string variables." Each character variable can hold up to 16 
characters. Some caution must be used in order not to exceed this limit or information will 
be lost. This is demonstrated by the following assignment which unintentionally normalizes 
John's eating habits. Type: 

F$ = "JOHN EATS BUTTERFLIES" 

Now recall the information: m m I ENTER I. Some change! 

One final point to remember about variables: they have the memory of an elephant. lnforma· 
tion remains stored in a variable until: 

1) Another Assignment statement is executed for the same variable. 

2) A NEW or CLEAR command is given. 

3) A program is run using the RUN command. 

4) The computer's batteries are changed. 

The value of a variable is even retainc<.l when the power is turned off I Test this by turning SHARP 
off, then on. In RUN mode, ask for the value of G {Type QD l<• T<• I ). Impressive, eh? As 
you begin to program in the next chapter, you will find variabl•s am indispensable. 

J . We Pause ... (without station identification) 

Congratulations! If you have perservered to this point, you now know the fundamentals of 
the SHARP PC.1500 well enough to perform a wide variety of calculations. Because the PC-1500 
is so vers.atile, each reader will find many uses for it in h is own fields of interest. No matter' what 

your application is. however, you will eventually want to learn programming ;n order to fully 
exploit the power of this amazing machine. 

At this point you have a choice. For those whose hearts have quickened, whose breathing is 
more rapid at the thought of programming (and for anyone not yet asleep). we request that 
you to go back and read Chapter O, integrating your new knowledge with the information there. 
Then proceed to Chapter 3. 

Other readers, who have an immediate need to use such features as scientific notation and 
trigonometric functions, may proceed directly to the chapter on Advanced Calculations. 

SUMMARY 

1) Modes - The SHARP PC· 1500 operates in one of three diflerent modes: RUIN, PROgram, and 
RESERVE. Each change in mode causes a slightly different change in internal function, 
analogous to shifting gears in a car. The RUN mode is for calculations and is the mode in which 
you must "run" (execute) programs. In the PROgram mode, all writing and ed iting (additions 
and corrections) of programs is performed. 

2) Calculations - SHARP performs common arithmetic calculations in the RUN mode. The CL 

(clearl key should be pressed before each calculation to clear the results of a previous calcula· 
tion. NOT pressing the Clear key between c.alculations allows a series of calculations utilizing 
the result of the immediately precceding calculation. 
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3) Special Characters - The $ (dollar sign) and the , (comma) have special meanings in BASIC 
and may not occur as part of a number with[n a calculation. 

4) Negative Numbers - .are denoted by prcccedin9 the number with a - (minus sign) as, for 
example: -5 + 2 = > - 3 

5) Compound Calculations - follow common .algebraic laws. Parentheses are used to indicate the 
correct meaning of a given expression. Complete information on the order of cxprcs.sion 
evaluation is given in Appendix 0 . 

61 Inequalities - Inequalities using the sYmbols <. >. <=. >=. and < > (for less than, 
greater than .. less than or equal to. greater than or equal to, and not equal to) will return 0 for 
FALSE and 1 for TRUE. 

7) Left Arrow key - The Left Arrow key G acts as a non-destructive cursor backspace. Hold­
ing th is key will cause automatic tepctition . The Underline cu rsor changes to a Flash ing grid 
when placed over a previously typed character. Pressing SHI FT followed by the Left Arrow 
key invoke~ the DE Lete function, which deletes the character on which the cursor is posi­
tioned. 

8) Right Arrow key - The Right Arrow key moves the cursor forward non-destructively. Holding 
this key down will cause automatic repetition. The sequence SHIFT, Right Arrow will invoke 
the INSert function; inserting a "place holder" character at the current cursor position. This 
character can then be overv1ritten \"lith the info,mation to be inserted. 

9) Recall function - After ENTER is pressed, and the result of a calculation is displayed, the 
original equation may be recalled by pressi'ng either the Left Arrow or the Right Arrow key. 
At this point, changes may be made and the modified equation re-entered. The Recall function 
will also work for any non-programmed expression which produces an error. In this case, the 

cursor will l>e positioned at the point of error detection. 

10) The Use of Variables in the RUN mode gmatly increases the PC-1500's computing power and 
provides brevity in complex expressions. 

11) Assignment .Statement. using the forms: 
variable-name = expression 
character·variable-name = "characters" 
allow the storage of a single number or a string of up to 16 characters. respectively, Any 
printable character may be used within the string except a double quote. 

12) Variable Names for numeric variables arc: 
1. A letter (A through Z) 
2. A letter followed by a digit (0 through 9) or another letter. 
Character variable names follow the same rules with the addition of the S (dollar sign} as a 

suffix to all names. 

13) Exceptions - The following are exception.s to the naming scheme and may not be used as 
variable names: IF, LF, LN, Pl, TO, IFS, LF$, LN$, Pl$, TO$. 

14) Life-span of Information - Information within variables is retained until: 

1) A CLEAR or NEW commad is given. 
2) A program is run using the RUN commarnd. 
3) Another Assignment statement is executed for the same variable. 
4) The computer's batteries are changed. 

Turning the computer off does not affect values stored in variables. 
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III. THE MYSTERIOUS (?) 
ART OF PROGRAMMING 

The art of programming has heen needlessly shrouded in a veil of mystery for so long that most 
people associate it with wizardry or mathematica l genius. The fact is that no special talent for 
pulling rabbits out of hats is required. Nor is it necessary that you be adept at solving partial 
differential equations. Your greatest assets will be your patience, your logical rea1oning abilities, 
your atter>tion to detail, and your eagerness to learn. A willingness to accept challenges is also 
useful (we won't kid you: at times programming is very challenging. that's the fun of itl . 

Programming is an art, and as such requires a Ii t tlc skill. a little training, and a lot of practice. 
It is not our intent in this manual to make a seasoned programmer out of you. We \-Viii familiarize 
you with the basic operations and concepts of programming. To be a competent programmer 
requires more, just as good driving involves more than knowing how t<> steer and sh~ft gear-s. 

Many good books on programming already exist and we strongly urge you to patronize you 
local computer dealer and library, Several good books on programming in general and the BASIC 
language in particular, are listed in Appendix F. 

A. What Is A Program? 

You may br. surprised to discover that a program is just a set of instructions that the computer 
follows one at a time. These instructions must b~ given to the computer in a language it "under· 
stands". The SHARP PC-1500 "speaks" a dialect of BASIC, a widely used and very popular 
programming language. Like other languages, BASIC has a special vocabulary and grammar 
rules which are combined to form statements. It you speak to SHA HP "ungrammatically", or in 
unfamiliar vocabulary, the computer will alert you to your error. But it i~ not d ifficult to 
correctly instruct SHARP. The BASIC language was originally developed to teach programming 
principles and many of its statements contain English words and other familiar sy1nbols. 

B. How Do I Program? 

As you use SHARP to pro~Jram, you will foll<>w a certain routine. The instructions which make 
up a program are e·ntered in the PROgram mode. These instructions are knovin as "statements" 

in the BASIC language. To begin execution ol th.ese statements, it is r>ecessary to switch to the 
RUN mode, and then to instruct SHARP to pro.:eed by typing the RUN command. For you 
"experts", who already have the two programs of Chapter O under your bel t. this will be familiar. 
For those who are pecking ahead, let's try entering .and running a program: 

Switch to the PROgram mode and issue the BASIC "command" (more on commands vs. 
statements later I: 

This will er•se any previous statements which may be left in memory. Type the following line: 

Program Listing: 

10 PR INT "GOOD SHOW! .. 

Keystrokes: 

rn oo mm co Ci.iJ CD 1'""'1 c:::i m CQJ CQJ CQJ , ... c•l 
rn m rn oo 1'"'" 1 co IT-"n c::::i , •• , •• , 

26 

Do not sale this PDF !!! 



All and more about Sharp PC-1 500 at http://www.PC-1500.info 

Our one·line program is complete. Change to the RUN mode and wpe: 

This command instructs SHARP to be<Jin processing the statements (or, in this case, the statement) 
in our program. Following orders, SHARP prints: 

[ ,_,oon O( G ••• 

on the display. (Press ENTER to inform SHAR:P when you are through rcadin!J). 

To make any additions, changes or deletions to our program we must return to the PROgram 
mode. If our program had contained an error and had not completed successfully, it would 
have been necessary to return to the PROgram mode to correct the offending statement. Thus, 
work on programs is accomplished in the PROgram mode, while the execu tion and testing of 
programs is performed in the RUN mode. 

C. COMMANDS VS. STATEMENTS 

You may have noticed in the previous example that we communicated our desires to SHARP 
by two different methotls. The instructions NEW and RUN were performed immediately after we 
prr.ssed ENTER. This type of instruction is known as a command. The PRINT instruction, on 
the other hand. was somewhat different. It was entered in the PROgram mode, was preceeded by 
a number (101. and was not executed immediately, This type of instruction is known as a state· 
ment. 

In some sense, the commands tell SHARP what to do with the statements. For example, the 
NEW command wil I erase all currently saved statements. It is important to remember that 
commands may not be used within a program whereas statements almost (but not quite) always 
are grouped to form a program. 

D. LINE NUMBERS 

A BASIC program consists of a series of numbered lines each containing one or more state· 
ments. The '"line numbers" are used by SHARP to maintain the correct sequence during 
execution but do not become pan of the output when the program is run. Statements may be 
entered in any order but are processed by the computer sequentially by line number (subi~t to 
modification, as we shall see later). 

As a demon,stration. let's add a statement to our previous one·line program. Switch to the 
PROgram mode and type: 

Keystrokes: 

mm rn moo rn 1 •• ," 1 ~ c:orn mm crJ lsr•Cfl 

l :;1nFTI CJ ISH1nl CJ !••<TERI 
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Now r,1n the revised program. What happens? Press l••<T<•I after "JOLLY" appears. 

Notice in this example both what SHARP has done for you and what you have had to do for 
YQYrself, SHARP has arranged and ex~Yted lines 5 and 10 in the proper order. Yet, to midge 
SHARP on from line 5 to 10, to sec the result of line 10, you have to press ENTER between 
outputs. 

Although a line number may be any number from 1 to 65,279, we strongly advise you to 
number your lines by increments of 10 (i.e. 10, 20, 30, ··· etc.}. This allows you to insert up to 
9 statements between your current statements (11 through 19, for instance). Some programmers 
recommend an even greater gap; numbering by 20's. Although, with careful program design and 
writing, you \viii rarely need to insert statements, do not count on th is! It is fi:lr easier to number 
by 1 O's now than to renumber 1nany statements lat•er. 

Remember that no t\"10 lines may have the same line number. If this condition should occur, 
the oldest line (the one entered first) will be lost. This feature can be exploited to delete 
unwanted lines merely by keying the line number of the line to be deleted and pressing IEHTERI • 

Thus, an empty, yet numbered , line will effectively delete an existing line\vi th the same number. 

If duplicate line numbers arc used unintentionally, however, trouble will result. To 
demonstrate this, enter the following line (in PR Ogram mode, of course): 

Keystrokes: 

m w m oo m oo rn 1 s •• ,,1 c:i m CID m OD m 
I SHIFT I c::J ! ENTER! 

Now run the program in the same way you did before. It is "JOLLY AWFUL" to loose a 
program line, isn't it? And since line loss can lead to some very subtle errors, you should exercise 
caution in writing your programs. 

E. PROGRAM·LINE REVIEW keys 

"But", you mig'ht ask yourself, "How can I remember what lines I have entered?". Fear not 
intrepid programmer! This need to rcvievv has been anticipated and provided for \Vith the CO 
(Up Arrow) and CJ] (Down Arrow) keys. You may think of these as the Program.line Review 
keys. By pressing the appropriate key (in PROgram mode}, one may "move" up o r down through 
the lines of the current program (a process known appropriately as "scrolling"). 

Switch to the P ROgram mode and use the Down Arrow key to review the lines of our program 
in ascending order. Now use the Up Arrow key to move back to the top of the program (line 10). 
Note that if either Arrow key is held down, successive lines will be displayed automatically, 
(Unfortunately, thi's feature is not easily seen with a two line program) . 

Once you have reached a given line using the Program·line Review keys, you may then proceed 
to edit that line using the Right or Left Arrow keys. You will be delighted (relieved?) to discover 
that the operation of these keys in the PR Ogram mode is identical to their operation in the AUN 
mode (see Chapter 21. The DELete and INSert functions are also available for use in statement 
editing, and are invoked in the same manner as before. 

NOTE: That after any changes are made to a program line, you must press ENTE R in order to 
affect those changes. DO NOT use the Up or Down Arrow keys to move on to the next adjacent 
line without pressing l•NTE•I or any editing you may have performed will be lost. 
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F. A Closer Look At Some Old Friends 

Now that we know how to enter, run, and edit pro9rams, we shall expand our vocabulary of 
useful statements and commands. Let's bc,gin by exam ining some old friends: the NEW 
command , the LET statement, and the PR INT statement. 

F .1. The NEW Command 

As \Ye saw in our previous programming examples, the NE\iV command delet.es all program lines 
currently in memory. We will use the NEW command (in PROgram mode) before each sample 
program to ins.ure that the only instructions in SHARP' s memory arc the instructions of our 
current program. Although it is possible {and often desirable) to have several programs in memory 
simu ltaneously, we will postpone the use of this feature to avoid confusion . 

In PROgram mode, issue the NEW command. What effect do the Up and Down Arrow keys 
have now? 

F.2. The LET Statement 

Don't be ala·rmed if you don't recognize the LET statement as an "old friend"; I sneaked this 
one in on you. Actually, the LET statement is nothing but the Assignment statement in disguise. 
{If you don't recognize the Assignment statement either, please re-read the section on vnriablcs, 
in Chapter 2, irrunediately! ). 

In the early days of BASIC every statement began with a " keyword" {like PR INT, INPUT, etc.) 
which indicated what the instruction did . LET was the keyword which identified the fact that a 
value was to be stored into a variable. Today, it is generally agreed that the word LET is not really 
needed. As a r.esult, the keyword LET is optional in PC·1500 BASIC. Thus, a statement which 
stores the number 7 into a variable Scan be written in either of the following ways: 

s = 7 or=1 

L LET S = 7 

The one exception, the place where LET must be used, is an assignment which occurs as part 
of an IF staterrnent. Although we have not yet d iscussed the IF statement, this should be possible 
to explain (cros$ your fingers). 

Using the IF statement you can write an instruction like the following: 

.!£. expression TH EN statement 

If the statement following the T HEN is an Assignment statement, the keyword LET must be 
used . This wou ld result in a statement with the form : 

_!£_expression T HEN LET variable·name = expression 

NOTE : Omitting the LET in this case would produce an ERROR 19 (or other error message) . 

F.3. The PRINT Statement 

For most of the programs you write, the instructions will follow a basic pattern {no pun 
intended). There will be instructions to read in raw data, instructions to process the data, and 
inst ructions to print or display the results. This pattern has been referred to as the Input, 
Processing, Output cycle. 

The PRINT statement is the main statement used to produce output. It is not surprising, 
therefore, that the PRINT statement has several different variat ions. The general format of the 
l'RINT statement is the word PRINT followed! by an item or a list of items to be printed. These 
include character strings, expressions. or names of variables whose values "·1ill be printed. Each 
item in a list is separated by a comma or a semi.:olon. 
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Enter the following program to demonstrate the printing of single items. (Remember to issue 
the NEW command before you begin.) 

Program Listing: 

10 ZS = "IS NOUGHT .. 

20 zz = 0 

30 PR INT .. IN CANADA, TIS THOUGHT" 

40 PRIN T ZZ 

5.6 PRIN T Z$ 

Keystrokes: 

OJW m 1 ...... 1 m : = I !Bi:il ....:.J CD CD 1 ... c•I 

[][):OJ [U JI G I uu r 11 I ••orT I CJ [•••<Al 

w r01 m mc=J 001...,,.1 
CD C!!Jmooco '"""''CJf •Jr 1 .. = . 

fSP•e<' C:OlD._s:J (• .. c•I T J (EJ OL lJ[)[QJ1 H .LL.. 

{ ~1nj C::J IFHTEll I 

rn oo m ooco 

When run, this pronrarn should pr'oduce three lines of output as follo\vs (press ( tNf L1t) after 
reading each line): 

••• • •• • 

IM CAMAiiA , TI::; THOUGHT 

( 
.. , . I ~~1 . 

••• 

.. ,. 

Tho first of our PRINT statements (line 30) dis1>lays a character string or "literal". Notice that 
the double quote marks are NOT printed as part of tho output. They arc necessary to "delimit", 
or mark, the beginning or end of the sequence of characters which you wish to print. This 
sequence can include any character except the double quote character itself. 

The items in the second and third PRINT statements (lines 40 and 501 should be recognizable 
to all readers as var iables. When a variable name is used within a print list, the value of the variable 
is printed. In this case, we knew what the values of ZZ and ZS would be since lhey were specified 
by lines 10 and 20. Printing an "empty" variable will result in a zero or a blank depending on 
whether the variable is numeric or character. 

Clever readers will have observed that character strings and the values of character variables 
are printed beginning on the left side of the d isplay. This is known as "left justifie<I". By 
contrast, numbers .;ind the values of numeric variables are "right justified" . 
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It is also possible to print the result of an ·expression which is contained in the PRINT state· 
ment. The following one·l ine program illustrates th is: 

Program Listing: 

10 PR INT (1982 - 1956)*365.25 

Keystrokes: 

m oo m mmrucocr1rnm rnm Brnrn 13..JmL D 
L*1commo :1Jffil••TE•I 

As you might expect, the result, a number, is right just ified . 
For the sake of efficiency, it is best to avoid computing expressions within PRINT statements 

unless th4:1t staten1ent (and its associated expression} will be executed only one time in a program. 

Because most programs comput~? scvcrzil results at once, the printing of seve ral items simultane· 
ously is a common practice. 

Perhaps the simplest of the multiple·item PRINT statements d ivides the d isplay window into 
two sections. Each section contains one of t\'Vo items specified in the print list. The items are 
separated in the list by a comma. Explore this format using the following program: 

Program Listing: 

10 A ; 2 * PI 

20 PRINT " 2 TIMES Pl = ", A 

Keystrokes: 

CD L0'.J rn dil ~ 1 *-: I PJ w ,,.,..1 

mm m mwl!Drn 1s""'1 c:::i rnr ... ,., 
mm oooorn1 ... " ' mrnc= 1 

I SHtfr ic:JI SHlfr lGJCAJ IEHTE1tl 

Run the program. As in the single·itern PR INT statements, numbers are right justified and 
characters are left justified . In this e<1se, the fiustification (alignment) occurs within each of the 
two sections of the display. 

Using your editing skills, alter line 20 to read : 

2¢ PRINT A, "= 2 TIMES Pl" 

Although there are several ways to accomplish th is editing, one set of keystrokes could be: 

!!!!!!9 IT.J D.:J IT.J CEJ CEl I•""' !I 1•sll s•1FT I 11•s ) CA] 

I SHIFT I GJ CEJ I SHIH I @]) I = I 
CEJ CEJ CEl CEJ CEJ CEJ CEl CEl CEJ CEl 
I $HlllT J [C?_ft,J CEl I ~tll(T I (DEL)! SHIFT ! IDELf !EMTI!~) 
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The output from this modified version should help you to identify the two sections of the 
display. 

Moro than two items may be displayed on lhe same line through a variation of the PRINT 
statement wh ich utilizes the semi colon. Build and check the following program: 

Program Listing: 

10 BS = .• BE " 

20 T = 2 

30 PRINT T; BS; "OR NOT"; 12/3 - 2; BS 

Keystrokes: 

rn oo; SH•FTI ~.J 1 = 1 lli:!ffi c::i , ... co1oom 1s••co1 
i SH lf"T I C::J I £WT£• I 

OJ C9.J C!JI = I UJ (tNTt•J 

rn uo m m co ao r..I.J m 1 ... ,,, m oo 
' ''""1 CIJl•..,,1 CD 
, ..... , c:JOD m 1 .. •c<J mm'""'"' c::: 
! SHnl c:J~Q [2]1-z:l n::JGaJI SH•n l [IJ 

[][] I •••n l (I) l<•TC•I 

Running this electronic composition should procJuce the following output: 

DEG AUN 

B E OR NOT 2 BE 

Shakespeare it a in't, but it does illustrate the act ion of the PRINT statement wh en the printable 
items are separated by semicolons. ;., this format, the items are adjacently d isplayed with a 
minimum separation between them. This capabiliry is very handy for creating "natural" looking 
output li.e. output which flows together). 

NOTE: If the length of the information display ed exceeds the space available on the display 
{25 characters), the items at the end of the print list will not be seen. 

Another use of the hard ·working sem icolon is at the very <lnd of a PR INT statement. In this 
capacity, the sem icolon ind icates that the outpu t currently on the display should be saved and 
that any new output {from the next PRI NT statement) should join the old output on the S<>mc 
line. This process is easier to program than to describe, so let's experiment with the fo llowing 
program (don't forget the NEW command): 

Program listing: 

100 PRINT "HUMPTY " ; 

110 PRINT "DUMPTY" 
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Keystrokes: 

rnmoommmoom1~ .. 1CJoomooruwm 
r?~U!ill) CJ''"'" ' CDl•HT .. , 

mmoommmoom1~,,, 1 ~mmoommm 

Now run it. As usual, you must press l•••••I after the first PRINT statement has displayed 
"HUMPTY " . Because of the semicolon " HUMPTY " is retained and "DUMPTY" shares the 
display with it. Contrast this with the execution of the following program which docs not utilize 
the semicolon and the differences will become cle.-ir: 

Program Listing: 

10 PRINT "HUMPTY " 

20 PR INT "DUMPTY" 

Keystrokes: 

DJL l!J CLJOOCOU,O[IJl.,.••ICJW ODOO O'Ja::J[v J 
[IPM:<JI SNnj~(<.,..! 

rnoomoDcoaoco 1 ...... 1CJrnr:rornmoo m 

The next sample program Illustrates that lite semicolon may join as many lines of output as 
will fit on the display. Printing too much information on the display is a mistake which SHARP 
will not signal. It is up to you, as a programmer, to insure that this will not happen. Try the 
following educational program: 

Program Listing: 

20 PRINT " DO " ; 

40 PR INT "RE "· . 
60 PRINT "Ml ... . 
80 PRINT "FA ... 

• 
100 PRINT "SOL "; 

120 PRINT 0 LA " ; 

140 PRINT "Tl "; 

160 PR INT " DO " 
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Keystrokes: 

LIJ !IJOCJ(lr,o:J OJ! ... n l C'JCQJ@Jl .. ...,•I 

1111,,rl CJ I..,.• I CJ(onul 

rn mm oo OJ oom, •• , .. 1 c:J oom , ... °"' 
I SIClrT I c:J I SH1.FTI CJ ll!NTIAI 

oo rn moo co oo w '""'" 1 CJ au co 1 ••A«1 
I St11J 1 I CJ I SM1FTI c:J lewrt• I 

rnrnmoocooom1 .... ,,1 c:.:imm ,.,..CE, 
, ..,_ rl CJ I smn I c:J ! unul 

( .,.1n)CJ I SKon l c:J !Om•I 

CD rn 00 m oo co 00OJI 1J11H I CJ m rn lsv•cc! 

, ..... , c:J i '"'"'I CD l•••ERI 

m c4Jc0 im rn moo m 1 .... ,1 L:J r.!J rn1•••«I 
( SHirr l ~I SK11f l m I ENTE1tl 

OJ rn 00 m OD o:JOD co' '""' l l:::J 00 CCOI $Hin I C:.J 

No\v run the program. pressing fc1trc11:! repeatedly while joyously singing each note in the scale 
{okay, okay .. . you don't have to sing, but you still have to press l<••tol ). 

G. The PAUSE Statement 

The PAUSE statement is a semi·automatic form of the PRINT statement. It displays the 
various items in its associated list for a fixed and brief time period. The user is thus freed 
from the burden of prodding SHARP to continue by pressing ENTER. Think of the PAUSE as a 
PRINT statement followed by a countdown, When the countdown is over the pr09ram continues. 

The formats of the PAUSE statement arc identical to those of the PRINT statement, All of 
the various techniques which we have discussed for the PR IN T statement arc applicable to the 
PAUSE statement, although the resulting output will, of course, vary slightly. To illustrate one 
use of the PAUSE statement, lot's re.write our musical sc<1le program: 

Program Listing: 

10 PAUSE "00 "· . 
20 PAUSE "RE "· . 
30 PAUSE " Ml "· . 
40 PAUSE "FA .. . . 
50 PAUSE "SOL "; 

60 PAUSE "LA "; 

70 PAUSE "T I "; 

80 PAUSE "DO .. 
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Kevsu okcs: 

OJ rnmm OLJcs.:::J re:::JtSHn! (" OO(Q] ISP.CC. 

r ..... 1[:J 1 ... n !CJ@rco) 

m Ll!l m wonm m 1 •• ,,.1 c:J wm ISP•CEI 

[~,,)CJ I SMll' T)c:J IFHIC"I 

rn OOrP'l rn 1 llJW u"J l••"•I CJ CM) (Tl l•••<•I 

' '"'" I [:JI SHIFT I CD I <•Ttol 

m Cl!.) L.l'l r AJ []] Q j CD c ...... , (:I CDW fSP<tcl 

(sniJ L:J tSHnl CD f<•rc•I 

m~ i:l'"11.IJf1Dmm ..... •1c::imoom1 ... «: 
'*""') c:J ! SloFrl~ it NTfltl 

moo rim c.UJ m ITT 1 . . ... 1c:::imm 1SP•c•1 
' ' ""' I C:::J [smn I [_: J l<•ir•I 

m rummt uJ rnm , •• ,,., L~ 1cn rn1•••c•1 
( IH" t j("_] ('jK1( i) m i ( NICll i 

ODCFJ ffiCAJO!JOCJ(I)t SHn! )[DJ@) 

(!M- tJ CJ l EHTEA J 

Notice what happens after the last '"note" is printed; the program ends and the display returns 
lo the prompt. This happens because there are no other statements following the lasl PAUS E. To 
"Freeze" the display aft er the last note is printed, we can change line 80 to: 

80 PRINT "DO " 

Keystrokes: 

8 i 00 '!..) [ R ~ D.J Oil CD 1-·1 ~ Ll!J [QJ 

, .,.,. I CJ (LHmrl 

Alter all, there' s no reason why we c;in't mix PR INT and PAUSE statements throu9t1out our 
program. Try this for yourself. 

H. INPUT 

By utilizing the various forms of the PRINT statement. alone o r in combination. info rmation 
can be nicely presented to the computer user. Most of the items which will be printed, however, 
are the result o f processing some in itial data, This initial data is given to the program by that 
same computer user. The instruction which controls this proc,ess is the INPUT instruction. 

In its simplest form; IN PUT variable-name, the INPUT instruction merely prin ts a ? (question 
mark) and then waits for tho user to type in the required information. What is "'requil'ed" depends 
on the variable which appears as part of the IN PUT instruction. For example, if the variable is 
numeric, the user shou ld enter a number. which w il l b• stored in the variable. 

Do you see a problem with this form of the INPUT statement ? Good . As some of you may 
realize, unless the user of the program i$ ;,ilio 11>e programmer (and probably not even then), he 
will not knov1 vvhat type of data to enter when he secs the question mark. It is up to the 
programmer to keep the user informed at all times. 
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As an example of a program which fai ls to do this, enter the following: 

Program Listing: 

10 A - 0 

20 INPUT A 

30 PRINT A*P I 

Keystrokes: 

r11oorur= 100l••n•I 

W(J)JOJ oom uo mm, •• , •• , 
rnrnmoocoaorn (A] mm1 ..... , 

Now imagine t.he user as he runs the program ... The first thing that appears on the display is 
n qunstion mark. The know lcdgoable user w ill realize that some doto is requi red but he will h~vc no 

idea what that d.ata should be. Suppose he takes a wild guess. and luckily, enters a number. 
Suddenly, a long and complicated number appea rs. What does it mean? He presses ENTER to 
continue, but the program ends. From his viewpoint, the whole experience ha~ been a waste of 
t ime. Why? Because of poor programming. 

One solution t o this problem is to use PRINT or PAUSE statements to help the user along. 
With this idea \\'e -can re-i,,11ritc our program as follows: 

Pr\l9ram Li$tin9: 

10 A = 0 

20 PAUS E "ENTER ANY NUMB ER " 

30 INPUT A 

40 AP = A * Pl 

50 PRI NT A ; " TIMES Pl = " ; AP 

Keystrokes: 

CD [ A J I= 1 OD l•HTl•I 

moommrnocm1 .. .., 1 ~rn CtJITJ OD@m 
00 CD !sP>al 00 OiJ 00 ru CB:! ' """ I c:::::J !!•.,•I 

CD CU[!] aJ ODCD CXJ !f.,cal 

mm r.cJ 01 O=J m rn m rn ,,..,..1 
m rn C!J oo co CEJ com CED c:o 1•H•Fr1 c:::i ,.,..«, 

rr1cn oomrn ,.,..,., m CDt•••c• IC:= J 

@o.ei!J ' """' 1 c:::i 1SHIFT 1 moo m 1 .. TF.1 

This version is much more useful because it "prompts" (or provokes} t.he user for input and 

because it identifies the output. 
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The operation of prompting (printing a request for input) is so common that more advanced 
forms of the INPUT statement have been created which incorporate it. The first of these is 
\Vritten \Vith a s·emicolon: 

INPUT "characters" ; variable.name 

Astute readers will recognize our o ld fr iend! the char;ictcr string. This string will be printed 
on the display a.s a prompt . The cursor, replacing the question mark, will follow on the same line, 
and SHARP will wait for the user's input. This form of the INPUT statement al lows us to re.write 
our previous example as: 

Program Listing: 

10 A = O 

20 IN PUT " ENTER ANY NUMBER '" A . 
30 AP = A *P I 

40 PR INT A; " TIMES Pl = "; AP 

Keystrokes: 

m rnm 1=1rn1••T••I 
rn rn coao O!J 110 rn1 .... r1 C'.'.'J moo rnmoo t•••••I 

f7iJ mm 1•••c•1 oo ruJ oo rn mm,, .••• , 
f $HIFT I c:J I SHIFT } CD fA'Jit:HT[!ll ) 

rnr~ 1AJ mC==-i rAi mm rn , •• ,.., 
ru rn CDOD co [![)Cr.J m I'""' ' CD l 5'UFT I c:J jsPAcel 

CTJ C0 GiJ (TI [[) ls••«I (LJ o:J jsPActl @ ) 

l•••c•I I SHIH ! c:JI SH"' I c:J m CD l••n•) 

As you run t•his exam ple, notice how the use of the INPUT statement d iffers from the PAUSE 
staterr,ent. 

The second prompting input form is almost identical to the first except that it uses a comma 
instead o f a sem ic::oton: 

INPUT "characters", variable·name 

When th ls form of the statement is executed, the associated character string is displayed and the 
computer again waits for input. This time, f1owever, as the user begins to type, the prompt 
mesS<Jge is cleared and the user's data appears in its place. This allows data entry after a long 
prompt without running off the end of the display. 

Change the semicolon to a comma in line 20 of our program and re.run the p rogram. 

Of course, the entry of data is not limited to numbers. as our examples so far have implied, To 
enter characters we merely specify a character variable in the INPUT statement as in this brilliant, 
deductive program: 
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Program Listing: 

10 INPUT "ENTER YOUR L AST NAME "; LS 

20 INPUT " ENTER YOUR F l AST NAME "; FS 

30 IS = LEFTS (F$, 1) + ". " • · L EFTS (LS, 1) +" ." 

40 PAUSE " GEE," 

50 PRINT "YOUR INITIALS ARE "; IS 

CD OOC!J oom 00 fTI I SmF< I c:J ru lt!J m ITT(][) l•••«I 

rn OOODOD lsr•c•lCOa::J [D CTJ [sPAC<I 

[NJ rn w w 1•••<• 11 •• ,,,1c:::J 1'"'" 1 c:J 
CO ' """ I [IJ 1 ••r<• I 

a.:.i oo D.J oo moo ru1 •• ,,,1 c::::i rn OD rn m M l•••«I 
rn rn mm 1s-.c•1rumrnmm 1s••«1 

ltO ru c;;o m I•••<•! I""'" I C'.J 
1s111fr 1o m 1stt•r:r 1 rn1rNTEAI 

rn rnco 1 •• .,,1rnmmmmco1'"'" 1 m m m 
I•""' I CD I""" I(!] CD 
m rn I'"'" I c:::J D [ .. ,,,I CJ rn 
o;J[[J WW lsu1Fr lffi CDCTJl••"rlm 

' '"'"' I GJ o:J CC' l±J I '"'"' I C:::J 0 
I :>HIFT I c::J I FNTFAt 

r.ooo mm CQJ mm 1 •• ,,,1c:Jrucom1 ..... 1 CD 

rnmm OOOJOO CDl•••n l C'.JCDClD ODCDl•••c•I 

OJ 00 CO CD OJ rn CO Cil l•••cel 0.0 []]CO I sr•cel 

I smn l c:::J l SH•n l [IJ OJ I 5H•nl [S_J l••TEAI 

@IT: Don't worry about line 30; it uses advanced techniques which you will learn later. 

In addition to accepting a single item of data, th e INPUT instruction may he used to gather and 
store several such values. To program such a process, one merely lists the variables which will 
receive data within the INPUT instruction. Each variable in the list is separated by a comma. 

As an example of multiple·item input, build thi·s statistical program: 

Program Listing: 

10 w = 0 : x = 0 : y = 0 : 2 = 0 

20 INPUT "ENTER AGES OF 4 PEOPLE", W, X, Y, 2 

30 S = W+X+Y + 2: A = S/4 

40 PAUSE "TOTAL YEARS = "; S 

50 PR INT "AVERAGE AGE IS ";A 
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Keystrokes: 

CD OO(][)I = 100 I SHIFT I CJ 001 = I OO lsmn lCJ CTJ [ : ] j"g~ 

'"""n o m 1 " 1rn1 •••t•I 
rn c-!D rn oo m OD m , .... n CJ m CKJCDm oo l•••«I 

m CID 00 m i•••CE) CQJ m fs••c•I m l•••<•l 
mm o;o mm m 1••IF•1 CJ 1 ... " 11 _!.] 

oo 1 ... 1Fr1 cwrn1 ... " 1 cw m 1 .... " m 
a:) ! tNTCJlf 

m rn mm uo mm 1 '"'"' CJ CD OiJ m Ll...l rn ,,.,.CE, 
UJ CD CAJ [[] [§] 1•••« 11 = 11•••« 1 I•"'" I c:J 

ls•IFr l CJ CD '' """ ' 
ffi00ITJ[[JD.J@ffil sH1FT I C] ffiffiITJ00ffi WIIJls~ccl 

rn oo m ••••CEI com 1•,.c•1 1 '""' ' CJ 

1'""'1 om 1'"""' 
\.Vhcn run, this somewhat indisctete program will prompt you to enter 4 numbers. The first 

number you type will replace the prompt because we used a comma directly alter the character 
string in the INPUT statement. When the first number is completely typed you must press l••r••I . 
A question mark will precede every successive number each of which must also be followed 
by pressing ltHfEA I . 

Had we used a semicolon in the INPUT statement, the first number entered would not have 
replaced the prompt but would have shared th., line with it. All successive inputs would have been 
the same as with the comma. Try this for yourself by altering line 20 to read: 

20 INPUT "ENTER AGES OF 4 PEOPLE"; W, X, Y, Z 

Keystrokes: 

rn rn co oo m oo rn 1•••ff1 CJ CD oo CD CD rn 1 .. •c•I 

rn 00 mm ISP.ACCJ OLl m ISPACEI rn l•r•ccl 

m corn m mm, .. ,", c:::i1 ... "1 0 
[fil i sH1FT I ITJ [X) I SN•FTl ffi W i s»H ) U 
Ci] I EHTEAI 

I. SHORTCUTS ANO HELPFUL HINTS 

Since you have been so di I igent and patielilt, I have provided this section as a small reward. 

I know it's not as good as money b11t the inform~tion contained here may save you some effort. 
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1.1. Abbreviations 

Those of you whose golden fingers do not fly swiftly over the computer's keys will have 
noticed that our sample programs have been growing steadily larger. In a burst of merciful fore­
thought, SHARP's clever designers have anticipated your difficulties. They have enabled SHARP 
to recognize abbreviations for frequently used statements and commands. 

The general form of an abbreviation is one or more designated letters fol lowed by a period. 
The periocl is crucial to avoid confusion with variable names. As an cxa1nple, entier the follO\'Ving 
program whose statements are abbreviated: 

Program Listing: 

15 PA. "HELLO, HUMAN." 

25 I. "WHAT IS YOUR NAME?"; NS 

35 P. "GLAD TO MEET YOU, " : N$ 

Keystrokes: 

mm mm c:JJ SttOITJ c:J CEJmmm [Q] fsHon lCLJ 

oo uo oo m rn GJ , SHIFT 1 c:J 1 '""'"' 

C2 J m co r:J I SHIF T I c:J CY[) (JjJ rn m ,,..CE) ill [fj lsr•e<I 

rn m uo m ,.,..c,1 oo rn oo co 1s 111FT1 m ' '""T 1 c::i 

''"'" 'CD OD' ""'"' !Il l••TERI 

rn mm o l ••IFT I c:im mm rn , ... c.1mru1s••CEI 

(ID mm m (SP•C•I co 05J OD (5>11n l u::: (s .. c•I 

(SHIFT ! ~! SHIFT ! w 
OD I '""TI 00 I <•T••I 

As you complete the entry of each line (by pressing the ENTER keyl, notice that SHARP 
expands any abbreviations on that line. The resulting clarity is immensely valuable to your later, 
as you check the program for errors. An additional hidden benefit is that the space used to 
store the abbreviations for the statements is no more (or less) than the space used to store the lull 
statement. Thus, tlhe abbreviation facility is strictly a convenience for you, the programmer. 

To enhance readabi lity we will not ·use these abbreviations in our sample program listings 
(although you may, of course, when enteri ng the programs). The following are the allowable 
abbreviations for commands and statements already introduced: 

PR INT P. 
PR. 
PR!. 

P'AUSE PA. 
PAU. 

INPUT I. 
IN. 
!NP. 

RUN R. 

A complete list of abbreviations is included in the back or this manual as an Appendix. 
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1.2. Multiple Statements and the Colon 

As mentioned in the section on line numbers, sevetal statements may sh.are the same line. 
SHARP will cx<.>cutc the statements in sequence from left to right. In order for SHARP to be 
able to distingu ish the end of one staternent from the beginning of the next, some "signalling" 
character rnust be used. This character is the colon {: ). By analogy, the funietion of the colon 
is similar to the function of the periods which separate the sentences on this page; it tells one when 
to stop reading. 

The use of the colon has already been illustrated in several of the last few sample programs. Its 
general form is as follows: 

line-number statement 1 : statement2 : staternent3 (etc) 

The question of when to use the colon is a matter of programming style. Indiscr iminate use of 
the colon to w<ite very compact programs produces programs which are very difficult to read, 
correct, or expand . Since the prime advantages of the PC-1500 are that it is personal and inter· 
active, it is highly desirable that you are able to modify and extend programs to iuit your own 
needs. We therefore recommend that you exercise restrai nt in your use of the colon. 

If you do use the colon, it is very advantageous to group only those statements which are con· 
ceptually related. That is, place only those few statements which accompl ish a single task, out of 
the 1nany possible tasks that comprise the program, on one line. 

For example .. consider the following progrilm st.Jtcments which read in three numbers, find 
their average, compute the difference of each number from the average, and print the sum of these 
differences: 

Program Listing: 

10 N 1 = 0 : N2 = 0 N3 = 0 

20 INPUT " ENTER 3 NUMB ERS", N1, N2, N3 

30 A = (N 1 i · N2 ,. N3) I 3 

40 0 1 = N1 - A : 0 2 = N2· - A 0 3 = N3 - A 

50 SD = D 1 + 02 + 03 

60 PRINT "SUM OF DIFFER ENCES = ";SD 

Keystrokes: 

OJ[IJ[][)CIJ ( = l[@JIS0<0Fr lCJ[][)[D I = IOO l >HIFTl (TI[][]aJ 

1 = 1rn1'"""1 
m m rn oo moo rn 1 •• ,,.1 c::i rn ou m moo 1 ... •«I rn 

(SPACCJ [f{J[]J C!ilJ(!JfEJ(I) (Ij l sHIFTI c:::J )SHon lGJ 

[][) m , ... ,,, 1 cu CE) aJ I •• •FT) GJ [][) rn l<HTOl l 

rnmrn1=imoomrnoomrnoornrnrnrn 1••m1 
mrnoornwoorn0m1~·"1ornm1 = 1[][]00Grn 

1 ..... TI moorn1 = IOOC!JG rn l••T<•I 
mrnrnoo1 =1oornrnoomrnrnrn1 •• ,,,.1 
m oo mm rn m co 1 ... .,,1 c::i m o:o oo l•••«I 

rn m 1 ... c.1 rn com moo mm DD fJD m m 
I = I (SPAC<I 

I SH•FT I CJ I SHIFTI c:J m OD l••n•I 
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Notice hov1 each line in the program accomplishes a single complete and necessary step. Line 
10 erases any previous values which might be contained in the variables N 1, N2, and N3 (this is a 
precaution in case the user fails to enter all three numbers). Line 20 collects the data from the 
user. Line 30 averages the numbers. Line 40 computes the three differences. Line 50 sums the 
differences and line 60 prints the result. 

It is no accident that the instructions on each line correspond to the English language descrip. 
t ion of the program. Instead, this is one of the principles of good programming which you should 
try to follow. 

Unlike the use of abbreviations, the use of the colon does affect the amount of memory used 
to store the program. This is the chief justification for using the colon to place several statements 
on one line. Each line number reserves several program "steps'' (a unit of storage) and therefore 

the fewer the line numbers in a program, the smaller memory size of lhe program. 
The final statement about the use of the colon is that each programmer must balance each 

program's readability and changeability against the storage needs of his application. 

J. Error Correction in the PrO{lrarn M.ode 

Although abbreviations and colons help us to easily enter programs, they cannot prevent the 
best of us from making mistakes. Even professional programmers fail to catch errors when 
reviewing their own programs. What this means is that sooner or later you will encounter an error 
while running your program (if you haven't already), Most of these errors are easily corrected if 
you simply accept them as a punle to be solved and carefully track down the problem. Several 
features of the PC-1500 will assist you in this. 

Upon discoverung an incorrect statement SHARP will halt and indicate the problem with a 
terse mes.sage such as: 

I ERROR 
RUN 

1 IN 20 

Let's create a program with a deliberate error for purposes of illustration. Enter: 

Program Listing: 

25 PAUSE "HUMPTY DUMPTY" 

50 PRIMT "WAS AN EGGHEAD" 

Keystrokes: 

rnmmrnrnmm 1 •• ,,,,~0Doo oomrnm ,. .. c,1 

(]]OD GD m !Il [DI••"' I ~ le•n•I 

rn oo m rn co oo rn 1 ... ,,,1 ~ oo rn rn 1 .. •c•1 m OD 

1 .. •c.1 m rn rn OD mm rn ''"'"' ~ l •• t•• I 

Now run the program. When the error mesS<Jge appears depress the [[] (Up Arrow) key. 
As long as you hold this key, the display will show the line on which SHARP became confused. 
The flashing grid may prov ide a hint as to the nature of the problem. 

To correct the· bad statement, press ICL I to quit the program and switch to the PROgram 
mode. Press the Up Arrow key, but do not hold it, and the display wil I again show the erroneous 

line: 
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50 PRIMT "WAS AN EGGHEAD" 

You may now proceed to ed it the line using the familiar INScrt, DELetc. and Arrow keys. 

When you have finished editina. you must press IE•tE•I to instruct SHARP to storo tho corrected 
line. 

K. The LI ST Command 

Another way to display a particular line of" program is to use the LIST command whose form 
is : 

L IST ---------~ or °=1 
L , LIST line·nurnber 

If no line·number is given, the first program l ine will be d isplayed. 
If a lir1e-number is specified, the program line with that number is displayed. If no program 

line has the given number, the next program l ine whose number is largl!r is displayed. For 
example, assuming the following program: 

15 PR INT "MOTHER GOOSE" 

30 PR INT "WAS A"; 

45 PR INT "QUACK" 

the command LIST 40 will display line 45. The command LIST will display line 15, and the 
command LIST 30 w ill display line 30 (what else?). 

NOTE: If you specify a line·number which is larger than any existing program line.number. an 
ERROR 11 will occur. 

L. The More, the Merrier 

As \Ve have mentioned previously, it is possible to maintain more than one program in memory 
at the same time. The trick to doing this is to give eaeh program its own range of line-numbers. 
For example, o ne program could have line-numbers o f 10 to 200 while the l ines of a second 
program would be numbered from 300 to 500. You must, of course, be careful not to 
accidentally in tcrmix statements from the various programs (by incorrect numbering, or 
unpredictable results could follow. 

L.1. The END Statement 

Another problem that occurs while storing several programs simultaneously is that each 
program is just a group of numbered statements and statements are executed in ascending order. 
Therefore. how will SHARP know when it has finished executing statements from a given 
program? The answer is that it won't unless you tell it. The statement used to signal the 
computer that it has reached the end of a program is the END statement. 

Unti l now we have not used, nor needed, the END statement. SHARP has simply executed all 
of our program lines in ascending order untii it ran out of statements. When it ran out, the 
computer decided that the program was f inished and returned to wait for our next command. 

Now, however. we must tell SHARP to stop executing instructions before it continues on to the 
next program. 

To illustrate the use of multiple programs enter the following lines: 
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10 PAUSE "HUMPTY DUMPTY .. 

20 PAUSE .. HAD A GREAT FALL" 

30 PRINT "BUT NOT A GOOD SPRING" 

40 END 

200 PAUSE "THE OLD MANS GLASSES" 

210 PRINT "WERE FILL ED WITH SHERRY" 

220 END 

L.2. RUN line·number 

Well, now that you have t\vo programs in memory, ho\V are you going to ru n each of them 

separately? If you are adventurous enough to have t ried the normal RUN command, you .. viii have 
discovered that it is perfectly adequate to initiate the first program. (If you are not adventurous, 
try this now) . To begin the second program we need to use a variation of the RUN command 
which tells SHAR P on what line to start. This is the RUN line-number command. To start the 
second program type: 

and voila, it is donel 

Like rnost helpful c01'fHnands, the RUN line·number comr-r)and can cause problerns. Because 
it instructs SHARP where to begin following instructions, and because SHARP is such an obliging 
servont, programs can be started in the middle. This, as you might guess, should not be done by 
choice. If it is done, it will produce some. ah , . , unusual results, Try it on our tirst program by 
issuing the conlmand: 

RU N 30 

This is a mild mist(>ke compared to what could happen in a more complex program. 

M. CONTROL STATEMENTS 

Our programs so tar have been a consecutive sequence of instructions each performed one time 
by the computer. Those with experience giving instructioM may realize that this is not always 
the best way to accomplish a task. Olten you allow your listener to choose one of several plans. 
Sornetimes you "condense" your instructions by including a command like, "Now repeat the last 
3 steps unt il you are finished." 

These capabi lities have been incorporated into statements in BASIC called control natements. 
These determine when, if, and how often other st;itements will be executed. Control statements 
enable you to build very powerful and versatile programs. In the next few sections we will discuss 
the major control st atements of BASIC; the IF ... THEN, the GOTO, and the GOSUB. 

N. IF and THEN 

The potential for choice within a BASIC program is provided by the IF statement. A program 
equipped with an IF statement con evaluate your ir'lpUt a~d make de¢isions: 
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Program Listing: 

10 PAUSE "ARE YOU ASLEEP?" 

20 INPUT "TYPE YES OR NO "; SX$ 

30 IF SXS = "YES" THEN PR llNT "OH, SORRY TO 

DISTURB YOU" 

40 END 

Keystrokes: 

co ClD m rn o:o m m' '""'l C'.J rn mm l•••c•t 
rn C<!J [Ji] ISP•ccl rn CD co ro mm I SHOH I rn 
ISH1n l CJ l<•TE•l 

m oo co oo rn OD CD 1"""'1 c:i co com oo 1s .. cc1 
CD mm !&>ACE! [QJ OD !SPACE] OlJ [Q] !SPACE] 

1'""'1c::::i 1s""'1omrn1 s""' ' m tE•TE•I 

rnwcomm rn ''""'1rn 1 = '' '""'' CJmoom1 """' ' c:::i 
m 0:0 oo mm m CD oo m 1s""'1 CJ OD ao 
(srnn l ITI ! S>'ACtl m [QJ on m Q'.J ISP•« ICD CQJ 

! SPACE] 00 CD([] CD I][)(]] OD (SP•C•EI CD (QJ OD 
I SHIFT I c::J lt:NT£11 ) 

IIl (]]CD CID OD IE•n;•I 

This soporific program will only produce owtput if you answer af'firmatively. The general form 
of the IF statement, which line 30 illustrates, is: 

IF condition THEN statement 

During exceoJtion, the test embedded in the IF clause is performed. Whether the statement is 
performed, or not, depends on the result of the test. The test is usually an inequality and is called 
a "condition ." Remember that inequalities are comparisons \~Jh ich are cithe·r True or False. If 
the inequality is True then the statement is executed. If the inequality is False then the statement 
is skipped. 

In our sample program the test is whether the variable SX$ is equal to (contain1) the character 
stri ng "YES''. If it does, and only if it does, the n the PR INT instruction is followed. If SX$ is not 
equal to "YES"'. then the PRINT instruction is ignored. In either case, no maner whether the PRINT 
statement is ex.ecuted or ignored, SHARP will proceed, as normal, to the next line. (In our sample 
1irogram the next line is line 40). 

Notice that we could have reversed our test by altering several lines in the fol lowing manner: 

30 IF SX$ = "NO" THEN END 

40 PRINT " OH, SORRY TO DISTURB YOU" 

This program, however, is not quite the same as the original. It allows our apologetic computer 
to ta lk with anyone who mistypes or who doesn't answer with a "NO". In addition. this program 
really has two endpoints; the END statement in line 30 and the implied END beyond line 40. 
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Several endings are not the result of go od programming practice. Our revers.al or these statements 
docs demonstrate though, that correct ordering of statements and proper testing are necessary for 
a program to opcr~tc correctly. In the next section, we will observe a third way to phrase our 
program which invo lves the GOTO statement and solves the problems of the seconcJ version. 

Although the condition of an IF statement is usually an inequality, it is not necessarily so. In 
PC· 1500 BASIC any expression which evaluates to a positive. non-zero . number is considered to 
be True. Any cxp:rcssion. such as 5 - 9, which evaluates to zero or a negative number is considered 
to be False. This explains why inequalities work as conditions: remember that an inequality 
which is True retuirns a 1 and inequalities that ;;ire· False retu rn a O. This method of representing 
True and False is not standard on all computers ~nd c~n produce obscure programs. Use this 
facility judiciously. 

One more reminder is in order. If the statement which follows the THE N i$ an assignment 
statement, the LET keyword MUST be used. Failure to do so will cause an ERROR condition to 
occur. This was d;,;cussed in the section on the LET statement. 

0. GOTO 

You may have noticed. in the last section. that our options were limited after the test was made 
in the IF stacemen·t. We were only allowed to execute one statement if the condition was True. 
Fo r convenience. we would li ke to execute several statements. The GOTO statement allo1wvs us to 
do this. 

The GOTO statement modifies the "flow" of statement execution. It tells SHARP to "go to" 
a line other than the next one and begin executing statements sequentially from there. The 
effect of this "jump" is that some statements may be skipped entirely. For example review the 
following program: 

Program Listing: 

10 PAUSE " ESCHEW '" ' 
20 GOTO 50 

30 PR INT X*3 / 4 .,· 2 

4.0 PRINT "A BOOK WHICH EMPLOYS" ; 

so PRINT "OBF USCATION!" 

60 END 

Keystrokes: 

rn oorn OD rn oo m uo 1 • • , •• 1 

rn oo m no co OD m m rn rnrn rn 1 +i m (•NTE•I 

m rn mm co OD m ' "'"' 1 c:::J oo 10 .. c.1 oo rn OD m 
!•••c•I oo OD com OD rs..c• I CD rn:i mm CQJ m 
m1 sHJFr l c:J ! SHlf TI CD IENTE.n l 

m oommco OD CD•••u••I c::JCQJill mrnoom 
m CD co I][) [NJ I smrr l CD I SHlfT I CJ lf NTf Al 

rnrnm ODrul•• .. •I 
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Normally, of course, this program would ~xccutc in ascending line-number sequence. The 
effect of the GOTO in line 20. however, is to cause SHARP to proceed immediately to line 50 
and to begin in ascending sequence from there, lines 30 and 40 arc never cxccu'ted. 

The general form of the GOTO statement is: 

£QIQ expression 

\Yhere: 

expression cv.aluates to a number which is a valid program line-number (i.e. 1 through 65279). 

NOTE: Specifying a line·number which does not exist will result in an ERROR 11. 

If we wish to have several instructions executed as a result of a certain choice we use GOTO 
statements in conjunction with the IF: 

10 !E. test TH EN GOTO 100 

20 l statements here arc } 
l performed only if the } 
\ test is False. I 

90 GOTO 200 

100 l statements here are 
l performed only if the 
l test is True. 

200 { statements here arc 
{ always performed. 

999 ENO 

The logic of this program is applicable to many situations. Any number of statements can be 
inserted in each of the sections which are formed by the GOTO statements. 

As an example of this structure in practice, the following segment from a checkbook program 
determines whether a given input amount is a deposit {positive number)or a withdrawal(negative 
number). An initial balance is entered by the user: 

Program Listing: 

10 INPUT "INITIAL BALANCE?", B 

20 INPUT " TRANSACTION AMOUNT?", TA 

25 IF TA = 0 THEN GOTO 80 

30 B = B + A 

40 IF TA< 0 THEN GOTO 70 

50 PR INT "DEPOSIT OF $";TA; " POSTED" 

60 GOTO 80 

70 PRI NT TA; " DOLLARS WITHDRAWN" 

80 PRINT "FINAL BALANCE = "; B 

90 ENO 
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Keystrokes: 

moo rn oo m OD m 1 ••IFTI CJ rn oo rn co 
CD DD ITJ ls••« I ill rn CLJ (]J CID CCJ CD 
I Stt1r. 1 I CO ! $1i1Fr I c::J I s;H1fr I LL) (][) lfHTEAI 

rn 00 rn [[] w OD l.!J I $H,,TI CJ CD OD ru l!i) (§] 

m m cu CD rn:i uo 1s.•c•1 m oo w oo oo rn 1 . ... .,1 r ?J 
!SHIFT ! c:::J ! SHIFT]C!] [L}ffi Jt:HTllR) 

rn mm CD CD m I :J rn CD OD CD CEl 00 CID GJ [QJ 

IIl OlJ l••rc• I 

cuoorn1 =1 rnr+1 m '""''"' 
m mrnmcom1••1FT1rnrnrnaomoo 

!JD@:) CD C.§J CD 00 l••TE•I 

m mmm m rnrn1s •• ,,,CJrnmmrnm 
CD[!] {s••« I [QJ CD ISJ>•CEl l 5'<1Frl rn 

1'""T1 c::i 1""'"1 CJ cTJ m 1SHIFT1 m 
1SHIFT1 c:::i , .... c.1 m CQJ m rn rCJ rn I ••IFT 1 c:::i 

l l! HTERI 

oo OD rn ou rn w rn rn ''""'"' 
mm mm co uD co mm 1 SHIFT! CJ {SHIFT 1 L:J 

(s .. cul [QJ Ci[) o;J (D IIJ ffi IIJ j5'ACEI [][) CO [L) 

OD ca:JCEJ 00 CID[][) I smn ) CJ l••n•I 

rnrn mm moo CD 1 ••1FT1 CJ mm mm m 
lSP•C•IOOmmmoomm1 = !I SPACEj 
I SHIFT! CJ I smrTj CJ m ,,., .. , 

• CDOOIIJCEJC§..J l••• .. I 

Observe that this program ends only if the transaction amount is zero. The second IF state · 
ment is the one which illustrates the structure we mentioned before. Notice that in addition 
10 the two separate actions associated with the IF statement (lines 50 and 70), there are some 
statements (lines 80 and 90) executed regardless of the result of the IF testing. 

We can no .. v write a third version of the program from the previous section: 

Program Listing: 

10 PAUSE "ARE YOU ASLEEP?" 

20 INPUT " TYPE Y ES OR NO "; SXS 

30 IF SXS < > "YES" T HEN GOTO 99 

40 PRINT " OH, SORRY TO DISTURB YOU" 

99 END 
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Keystrokes: 

rn oo LPJ moo mm 1 ..... , c:::::im rn m 1s .. c•) 

CDCQ.:J OD 1sP•cE1 OD CD comm m' ""'"1 m 
I SHIFT I c::J IENTEAI 

rn oo CD mm OD co 1 '"1" 1 c:::i corn mm , ... c.1 

c:o m m 1 .. AcE1 CRJ OD t•••c.1 rn OD , ... c.1 

!SH1FT I CJ lSH1n jc:J m m !sH1n lrn lENTERI 

moo CD m mm 1s"1"1 m1 s""" rn ''"1" ' m 
1 '""T l CJ rn ru rn ''"""' c:i co OD m !ltl 
CID [JD CD [QJ rn rn l•••••I 

m Clil.J moo rn oo co t •H1H 1 c::i nn OD 1••IFT1 GJ 
I SPACE I m [QJ OD (][) CD lSPAC•I [!.J [][) !SP•c•I 

[[)CD m CD OD OD m [5"•c•I CD OD OD l SHIFT I r.:::J 

rnmm[l!J OD, ••••• , 

This version reverses the conditional test by specifying some action to be: performed if the 
user's input is NOT equal to "YES", Thus. it eliminates the problems of the wcond version, and 
could be expanded into the larger form of the IF statement described above. Re·arranging 
statements in lhis fashion is often a useful maneuver when programnling. Take some time to 
experiment on your own and you will be rewarded with better programs. 

Another very common use of the GOTO statement is to cause repeated execution of a sequence 
of statements. This process is known as "loopiing". A simple example of looping is illustrated by 
this program: 

Program Listing: 

10 WAIT 30 

20 PRINT "CHUG CHUG CHUG CHUG" 

30 PRINT " 

40 GOTO 20 

Keystrokes: 

CHUG CHUG CHUG CHUG" 

m rn cm rn CD CD rn oo tE••EAl 

m rn mm rn oo co 1"'"T1 c::i mo.oaom1•••«1 

m OD OD CID , ... c.1 m rn oo CID !SPACE Im ao 
(Ji] O;J I SHIFT I r.:::J I ••TE•! 

rn 00 m []] []] lJlJ co I SHlfT I c:J lSPACE) !SPACEl ISP•c•I 

l••ActJ 1 .. •c<1 m o:o [J[) rn 1 ... •c•J rn uu [J[) oo 
, ... cE1 m OD OD m , ... c.1©ao[J[)(J[l 1 SH"•I c::i 

I ENTER I 
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Unfortunately, this program will just keep "chugging" along forever. (Yo u may stop the 
program by using the BREAK key). We should provide a way for such programs to end. We can 
do this by using .a "counter" along with an IF statement. A counter is a variable in which we 
keep a record of how many times we have done some1hing (i.e. we count with it}. Wilh this 
technique the IF statement will test whether we hove performed our PRINT statements a prede1er­
mined number of times. Of course. it is entirely up to us to determine the number of repetitions. 
Let's pick 10 times for each PRINT statement (ah<ir 10 times I gel bored). 

Using our counter and IF statement we can writ e: 

Program Listing: 

10 WAIT 30 

15 c = 1 

20 PRINT "CHUG CHUG CH fUG CHUG" 

30 PRINT " CHUG CIHUG CHUG CH UG" 

40 c = c + 1 

50 IFC < = 10 THEN20 

60 ENO 

Keystrokes: 

(I) 00 00 OD CD l!.J QJ [.Q.1 I ••n•I 

mmm1 = JITl l••r'") 

D:J mm 00 CD CfOCfJ I "'"" [.;:J Q;JODfU"J [];J 1 .... ccJ 

m OD rn m ~ Q;J rn rn rn 1•••c•1 m oo 
rn OD@fil'J r::.J IP'ilil 

rnrn mm co M t•""'l rr@•«J 1•••«11 ... "'1 
lsPAaj lSPAC•l a:l 01JWl ... •C<](C]CJDf!Dm 

'"''"i [CJ(ii][U)m , ...... , mmCi[J@J l ... n l CJ 

lSl OC m . =~ CCJ r + J CD I 11•n•I 

mnom mm1 ..... 1 r<~@ lo:JI e J [!Jf H •moo 
rn C1[J , .... !J 

mwmrn rn 1 • • , .. 1 

Follow the operation of the counter as each loop is executed . Notice that in line 15 wo must 
assiun the counter i>n initial value. On line 40 we increment this value to reflect one more 
execu1ion of statements 20 and 30. 

There are many other ways to use counters and loops within programs. Unfortunately, we do 
not have the space to describe them here. We suggest th at you pursue your education with one 
of the books listed in Appendix F. 

The GOTO instruction is a command as well as a statement. As a command its use is naturally 
different from its use as a program statement. Issued as a command, in the RUN mode, GOTO 
begins prog<am e><ccvtion in a manner similar to the RUN command. The difference lies in certain 
internal preparations which are made before instructions of the program are performed. (For a 
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comparison of the methods used to begin a prog ram, see the Chapter entitled Beginning Program 
Execution}. Unlike the RU N command the GOTO command will not clear values from any 
variables before it begins execution of the program . 

To begin program executioll with the GOTO command ENTER: 

GOTO line·number 

\Vhere: 

line·number is the number of the first line of the program to be executed . 

NOTE: Specifying a line·number which does not exist will result in an ERROR 11. 

P. FOR and NEXT 

As we saw in the previous section, tl1e ability ·to repeat a series of instructions is very useful. In 

lact this feature is so olleri used that BASIC incorporates several statement1 to automate the 
process. These are the FOR statement and its partner, the NEXT statement. Together. the FOR 
and the NEXT statements enclose a series of instructions which are repeated a number of times. 
The FOFI statement has an a<Sociated counter variable and a bu ilt·in test condition. It also allows 
the specification ·of the initial value and the increment value of the counter variable, 

The form for all of this information is: 

fQB. counter.variable = initial·value .IQ final ·value STEP irncrement·value 

where: 

counter·variab·le is the name of the variable used to hold the loop count. 

initial-value is the value stored in the counter.variable before the first time through the loop. 
The allowable range for this value is -32768 th rough 32767. 

final·value is the number which is used in the test. If the counter-variable contains a value 
greater than final-value, the looping is ended . The legal range for this number is -32768 
through 32767. 

STEP increment-value is an optional clause. The increment-value inditA1tes by how much to 
increase or decrease the counter.variable each time through the loop. This must be an 
integer in the range - 32768 through 32767. If the entire clause is omitted. then 
the incrcmcnt·value is assumed to be one. 

This is a lot to handle, so let's observe the behavior of some simple. sample programs. The first 
program is similar to the version of the CHUG CHUG program which used a counter. Instead of 
"chugging" we print the value of the counter-variable C: 

15 FO R C = 1 TO 10 
30 PAUSE C 
50 NEXT C 

(To make this program "CH UG" as before, simply insert statements 10, 20, and 30 from that 
program). Notice that this version is neater and more concise using fe\-..er statements to accom· 
plish the same counting and looping functions than the older version. 

In case there is sti ll some residual confusion about what the FOR and NEXT statements are 
doing, we present a comparison of a FOR . .. NEXT loop with the equivalent statements: 
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10 FOR I = 1 TO 8 10 I = 1 

20 
12 IF I > B THEN 100 

[ wme $tatements 
to be repeated ) 20 I some statements to 

be repeated I 
90 NEXT 90 I = I+ 1 

100 END 92 GOTO 12 

100 END 

Our second sa mple program illustrates how one m:iy prograrn a "genetal loop", whose repcti · 

tions arc controlled by the value of a variable. We begin by asking the user how many numbers 
he/she plans to enter. We store this number in a variable N and we proceed to loop through the 
statements which take in a number for process ing. The loop is executed N t imes, unless N is 
less than or equal to zero, in which case we END without further proce.sing. 

Program Listing: 

10 N = O:V = O: T = O : A s O 

20 WAIT 0 

30 INPUT " HOW MANY VALUES? 

40 IF N = 0 THEN GOTO 999 

50 FOR I = 1 TO N 

60 CLS : CURSOR 0 

70 INPUT V 

BOT ,,, T+V 

90 NEXT I 

100 WAIT : CLS : CURSOR 0 

110 A = T / N 

120 PAUSE "TOTAL "' "; T 

130 PRINT "AVERAGE = "; A 

999 END 

Keystrokes: 

";N 

rur_uOOL€ l[.1Jr••"'1orn1 =1rn0i<1n1CJ UJ1 =1w 
I SHIFT! CJ QOC:::;J 00 l••TC•I 

m rn oo mco CD oo @ .. 1 
rn oo mm mro CD ''""' 1C"J nnruoo1 ... •«1 oo rn oo 

c.o 1 .... °'1mmmODoom1 •• IF,,m1 ... .,.1 
, ... ,,,, c::J, ... ,,.,CD ['A] l•• •U) 

Le] co ru OD [ = ] OD w OD 00 QD m CQJ CD CQJ 

rnrnrn1• .... 1 
CD CID CI! EQJ ®CD C:O CD C!J CQJ QDtanul 

(GJ 00 [CJ [I] (TI I $1ft1rI 0 a:J OJJOOIIJ [Q] 00 l11m•l 

[ZJ (§j moo w OD CTI 00 l•••t•I 
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ce_iUJ m@J rnrnm ,,.,.., 
rn rnmm m mm l•NTE•) 

mrE1~ nriC10m co m 1••1FT1ommm 1••"T' o 
w ITO OD CD CQJ ®rel lfu:® 

rnrnnnrn1 =1cnrD CIDt<••<•1 
rn moo mm ITO mm, .... , 1 C'.J m rn corn m 

!SPACE) 1 = ) lsrAc£ ! !SHIFT I c:J I s111rTI CO 

CD l••T .. f 
rnrnoommmoorn1-·1 C'.JmmwmmmcE1 

fS>AClf f = f (SP•C•f , ... ,,, I c:J, ...... I c:J 
[X) IENTERI 

The FOR ... NEXT loop need not always increment the counter·variable by 1 nor always 
init ialize it to 1. Using the STEP clause, the pr ogrammer may specify the size of the increment 
(or decrement). Our next example program demonstrates this and brings back memories of high 
school cheerlead ing: 

Program Listing: 

10 WAIT 30 

20 FOR HS = 2 TO 8 STEP 2 

30 PRINT HS; " I " ; 

40 NEXT HS 

50 WAIT 60 : CLS : CURSOR 0 

60 PRINT "WHO DO WE APPRECIATE? " 

70 PRINT "SHARP PC·1500!" 

80 END 

Keystrokes: 

moo oo rn com rn rn l •NTE•I 

rn rn ru rn oo DD II!l 1 = 1 rn D:J rn rn m com rn 
ffil <NTCRf 

rnrnm oo m oo cornm1 '"""' m , .... ,, c:J 
I SH1rT I CO lsrACEI I SHIFT! c:J I SH•FT I c:.J 
(ENTER! 

m rn OD mm CD OD m l••TC•t 
rn rn oo a::i corn rn m 1 .... ,, , o ill mm 1 SH•FT! o 

ill o:o mm rn OD rn ''"'""' 
rn rn m oorn rn rn 1•••"' CJ oo oorn l•••C•t oo oo 

, ... c.1 CID CD l•••CEI m 0 0 OD oo mm 
m CD OCl l•••n l CD' '""" CJ (EHTERf 
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m rn m m m oo m 1 ••IF• 1 c::J rum m OD m 1 ... c.1 

L£J w G rn rn w DLI 1SHIFT1 co ' "'IF' 1 c::i ''"""' 
OOW {E)fNJ~ l CNTCR I 

In addition to counting up, the STEP clause :also alloi.vs SHARP to count down. This is done 
by reversing the initial and final values and specifying a negative increment_ The following 

program, (dedicated to consumers everywhere) , illustrates this: 

The Coverup Carpet Emporium is offering r" g' to the LAO INN at the amazing, low price 
of S.99 per square foot. The rug.s range in radius from 40 feet !for the hotel lobby) to 1 
foot !for the bathrooms). Between each rug and the next smaller size is a gap of three feet 
in radius. Mr. Crafty Consumer decides to price each rug using a program on his SHARP 
computer. He \vrites the follo\ving program: 

10 FOR R = 40 TO 1 STEP - 3 

20 P = .99 *!Pl* R " 2) 

30 PRINT R;" FOOT MODEL IS $"; P 

40 NEXT R 

50 END 

and discovers that the rugs range in price from $4976.2 to $3.1 1 . 

Q. WAIT 

The WAIT statement allows the programmer to change the operation of the print statement. 
Information displayed by a PRI NT statement will remain on the display for the time period 
specified by the WAIT statement, 

The format for the WAIT statement is: 

WAIT argument 

The argument is optional. If no argument is specified, the default time per iod is "infinite"; 
that is. the inform ation will remain on the display until the user presses IENTfAi . This is the 

mode of operation used in most of o ur programs to this point. 
If an argumelll is given all subsequent PRINT statements will " hold" their information on the 

display for a time period proportional to the number specified as an argumen t. This type of 
printing is similar to the PAUSE statement, exce pt that the time period of the PAUSE statement 
is fixed. Notice that the WAIT statement has no effect on the operation of the PAUSE statement. 

The number (-or expression which results in a number) given as an argument must be in the 
range O to 65535. WA IT O causes information to be displayed so fast that it is virtually 
unreadable. WAIT 65535 will cause each PR INT statement to disPlay its information for about 
17 minutes! More practically. WAIT 64 gives a period of about a second, and WAIT 3840about 
a m inute, To reset the operation of the PR INT statement, so that it waits until the user presses 
enter, use the instruction WAIT with no argument. 

Demonstration Prrogram 

This program illustrates the effect of the WAIT statement on subsequent PRINT statements. 
Here we vary the WAIT time from 0 to 102 by increments of 2 while printing tP•riods in a loop. 
The BE EP is solely to aid you in comprehend ing the time interval, since some of the action 
happens too fast to be seen. 
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Program Listing: 

10 FOR W = 0 TO 102 STEP 2 

20 WAIT W 

30 BEEP 1.5 

40 PRINT " . '" ' 
50 NEXT W 

60 END 

Keystrokes: 

mr~moomoo r = 1rnwoomoomrn [!_] [ eJru 
(IJ lt HTCO) 

wwrn:J m mm~ , •• , •• , 
rnrnrnmm mrn1••"'' LIJ m 1"'''"' 
rnm m ou [IJ IN][!] \ SHIFT) [::::J (C] ! SHIFT I CJ 

I SMIFT I CD ICNTCFt! 

mre:ion m ru cn~1 ••• ,.1 
rnrn m w m ''"""' 

R. READ, DATA and RESTORE 

Not all data within a program must be entered by the user of the program, Often, useful data 
is relatively staitic, such as tax tables .. vithin a financial application or stress constants in an 
engineering application. These types of information may be embedded with in a program, and 
utilized when needed, through the use of the DATA, READ, and RESTORE statements. These 
statements act in concert to specify the data used by a program, to tr<:>nsfer the <Jata into variables, 
and to repeat th.e process as necessary . 

The DATA statement consists of the keyword DATA followed by a list of data items. These 
include numbers, in real or scientific notation, and character strings. The items in the list arc 
separated by co1nmas. Data statements may appear anywhere \Vithin a program, but many 
programmers prefer to group them at the beginning of the program. This enables them to be 
found more easily when the program is read. 

A typical DA TA statement might resemble the following; 

10 DATA "MOBY DICK", 20000, "WHIT E", "M", 112 

The READ statement consists of the keyword READ followed by a list of variable names. 
These may be numeric or character variable names. The variable names within the list ~re 
separated by commas. The READ statement causes an item, or items, of data to be "read" from 
a DATA statement and stored in the associatC>d variables. A READ statement corresponding to 
our previous DA TA statement is: 

120 READ N$, \VT, C$, SX$, L 

SHARP insists that every time a READ statement is executed there be a corresponding data 
item within a DATA statement. Thus, the following program will produce an error on line 30 
because all of the data items have been "used up" by the READ statement on line 20: 
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10 DATA 1, 2, 3 

20 READ A, B, C 

30 READ D 

To correct this situation, we may add a data item to line 10: 

10 DATA 1,2, 3, 65 

.Q!'.. we may use a separate OATA statement, anywhere within the program: 

10 DATA 1, 2, 3 

20 READ A, B, C 

30 READ D 

40 DATA 65 

This illustrates that SHARP views all of the DATA statements within a program as a single list 
of data items. As the computer encounters each variable name within a READ statement, it 
a.ssigns the next data item from the list to that variable. If SHARP cannot fulfill a request for a 
data item it stops the program and signals an error. Extra items which are unused when the 
program finishes in a normal manner, are ignored. 

If the type (character or numeric) of the next item does not match the type of the variable 
to be filled, an error will occur. Good programll1lers group data items into separate DATA state· 
ments, ·each of which corresponds to its READ statement within the program. T his is illustrated 
in the following program v1hich reads three data items four times: 

10 DATA 1, "A", 1 

20 DATA 2, "B", 3 

30 DATA 5, "C", 8 

40 DATA 13, "D", 21 

so FOR I = 1 TO 3 

60 READ A, A$, Z 

70 T = T+A*Z 

80 NEXT I 

Lines 10 through 40 could have been written as: 

10 DATA 1, "A", 1, 2, "B",, 3, 5, "C", 8, 13, "0", 21 

or even as: 

10 DATA 

20 DATA "A" 

30 DATA 

40 DATA 2 

(etc) 

Both of these alternate forms obscure the laci ihat three data items are read, each time, by the 
READ statement. The alternate forms also make it more difficult to verify the types of the data 
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items since the pattern of : number. character, number is not immediately disce rnible. 

Sometime$ it is desirable to re.use some or all of the values in the DATA statements. The 
RESTORE statement allows us to do this. RESTORE caus6s SHARP to r6·use data it6ms 
beginning at the first DATA statement of the program. Thus, any READ statements performed 
after the RESTORE will receive data items which were used previously. 

The RESTORE statement may also specify a more se lective "recycling" of data items. The 
statement: 

RESTORE line.number 

will cause data items to be re-assigned beginning at the DATA statement on the specified line . For 
example: 

10 DATA .8, 4 

15 DATA 1,3,6,8E2 

100 READ X, Y 

110 READM,N,0,P 

120 RESTO RE 15 

130 READ A , 8 

When th is program finishes, the values of the variables A and B will be 1 and 3, respectively. 

In addition to line numbers, DATA statements may be " labeled" with a single character. 
The RESTORE statement may then be used to re.issue data items beginning at the DATA state­
ment with the 9ivcn label. An example of a labe led DATA statement is: 

20 " A" : DAT A 1 , - 12 . 2 , 8 

The following program segment RESTOREs back to the DATA statement labeled " X": 

10 DATA 4.2,3, 1 

20 "X" : DATA - 2 . 0 . 3. 5 

100 READ 0, Y, Z 

110 READ MA, MB, MC, MO 

120 RESTORE "X" 

130 READ N, Z 

At the end of the program N contains -2 and Z contains 0. 

S. REM (REMARK) 

The REM statement provides the capability to insert comments among the statements of a 
program. Altlilough these comments are ignored by SHARP, they are extremely impo rtant 
because they assist other human b~ings to read your program . The more easi ly your program is 
read and understood, the more other programmers will wish to use it and, perhaps, improve it. 

To lessen the typing burden, we have omitt•ed comments in this manual. We recommend that 
you do NOT follow our example. Comments are probably most important when you are printing, 
saving, or sharilng your programs. Do not rely on your mental ability to remember what the 
meaning of each variable in a program is, use a comment! If you don't, six months from now 
you will have forgotten. 
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Comments, following the REM key.vord, may be inserted on their own line or at the end of 
another statement or series of statements. Comments may not appe()r before or in the middle of 
executable statements. The reason for this is that when SHARP sees the REM keyword it ignores 
any characters on the rest of the line. If REM wern used at the beginning of a line, valid program 
statements would be ignored . 

T. GOSUB ... RETURN 

As you begin to design programs,. you \Yill find that you utilize certain functions repeatedly 
with in a single program. For example, such functions might include calculating the area of a circle 
or accepting and checking a number given by the user. Such repetition causes duplication of the 
statements which perform the function. To avoid th is wasteful duplication, the programmer may 
use the GOSUB statement. 

The GOSUB statement allows a group of other statements, which are used in several places 
within the program , to be set aside. This group of statements is called a "subroutine" (hence 
the term GOSUBi. At each place in the program where the group of statements would occur, 
a GOSUB instruction is inserted. 

The GOSUB statement instructs SHARP to begin executing the group of statements which 
have been set aside. This process is known as "calling a subroutine". Because the GOSUB state­
ment causes a change in the normal sequential flow of execution , it is similar to the GOTO 
statement. The difference, however, is that before SHA RP begins to perform the statements 
of the subroutine it "remembers" where it was. When the computer finishes performing the 

· subroutine it returns to the point where it left off. This is known as 11returnin9" from a 
subroutine. 

But how does SHARP discern the end of the statements which form the swbroutine? The 
answer is that you must inform it with the RETURN statement. The form of the GOSUB stat•· 
ment is: 

GOSUB line.number 

where line-number is the number of the first line of the subroutine. The form of the RETURN 
statement is simply: 

RETURN 

As an example of a subroutine in action, consider a program to compute and compare the area 
of two rectangles given the length and width of the sides: 

Program Listing: 

10 REM READ IN LENGTH AND 

20 REM WIDTH OF TWO RECTANGLES 

30 FOR I = 1 TO 2 

4·0 PAUSE "RECTANGLE ";I; " : " 

5·0 INPUT "ENTER LENGTH, WIDTH", L, W 

60 GOSUB 200 

70 IF 1=1 LETA1 = A 

8 0 IF I = 2 LET A2 =A 

90 NEXT I 
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100 REM PRINT ANO COMPARE TH E 

110 REM AR EAS OF THE RECTANGLES. 

120 PRINT " AREA OF RECTANGLE 1 "; A 1 

130 PRINT "AREA O F RECTANGLE 2 "; A2 

140 IF A1 > A2 THEN 170 

150 PA INT "AREA OF 2 15 > AREA 1" 

160 GOTO 180 

170 PA INT "AREA OF 1 IS > AREA 2" 

180 ENO 

200 REM SUBROUTINE TO COMPUTE AREA 

210 REM OF RECTANG LE GIVEN LENGTH 

220 REM OF SIDES IN L AND W 

230 A ~ L*W 

240 RETURN 

Notice where the subroutine is loC.>too. Al l subroutines should be p laced after the final ENO 
statement of the main program. This prevents their accidental use by the normal process of 
sequential execution. A RETURN statement MUST terminate each and every s.ubroutine. 

A su broutine may include any legal statement and may perform any kind <>f processi ng 
desired. Good BASIC programmers design ~heir programs as a set of pic<:es. or "modules". 
Usually a subroutine is "'sed to encode each rl'~Odule. The main program is then used to control the 
order in whichi the subroutines are executed. For further information on this approach refer to 
one of the boolks on structured programming listed in Appendix F. 

SUMMARY OF PROGRAM MODE EDITING FEATURES 

11 Program lines should be numbered in inter vals of, at least. ten. This will allow an additional 
line to be inserted between any t~vo existir-.g lines merely by choosing a line number \vh ich lies 
in between the line numbers of the existing I ines. For ex~rnple, to insert a line between lines 40 
and 50 give the new line a number from the <et 41 through 49. 

2) To delete""' existing line, simply type its line number and press IEH1ERI . 

NOTE: Because several program statemeMs may be grouped together on a si ngle line , great 
care must be exercised when deleting lines. 

3) The Up Arrow and Down Arrow keys may be used to scroll (move up or down) through the 
current program a line at a time. Holding e ither Arrow key down will cause automatic rcpeti· 
tion of the movement. 

4) The LIST command may be used to proceed directly to a given line. The command LIST will 
disp lay the first line of the first program in memory. LIST N (where N is a numberl, will 
display line N or, if no line numbered N exists, the first line \•Jhose number is greater than N 
is displayed, 

5) Once a line is displayed. the Left and Right arrow keys may be used to position the cursor 
anywhere on the line. The INSert and OE Lete functions may then be used to affect changes. 

NOTE: If clian~es are Made to a line, it is necessary to press ENTER be fore displaying the next 
line or all changes will l>e nulli fied (not madel. 
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6) If an error is encountered in a program during executi on, the Up Arrov.• key .. vi ii "remember" 

the line on which the error occurred. To recall the line. swi tch to the PROgram mode and 
press the Up Arrow key. 

Note: The program data area is used for both a program and data. When the sum of program 
area and data area could be more than the capacity of the program data area. enter 
65279 END in programming. 

IV. ADVANCED CALCULATIONS 

A . Scientific Notation 

To enter a number ln scientific notation (AX 10 " 8), enter the mantissa, press the letter 
and enter the exponent. 

Example 1: To key in 6.7 x 10 A 8 : 

Keystrokes 

rn 

Example 2: To key in: -9.12 x 10 • - 34: 

Keystrokes 

Display 

6. 7 

~· 7E_ 

6. 7EB_ 

Display 

-9. 12 

1- 9. 12E 
-I 9. 12E- 34_ 

Only the firs t 10 digits of the mantissa are significant (see example). For a number smaller than 
1 but larger than -1 the data is accurate to a maximum o f 10digits. 

Example 3: Key in 1234567898765: 

Keystrokes 

rnmrnmm 
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Example 4: Key in 9.87654321234: 

Keystrokes Display 

rnrncornrnm [ s.~7654321 234 

I s. 876543212 1 

Example 5: Key i1\ 0.0000000002345678: 

Keystrokes Display 

8 OLl rn oo nu CM J 

m mmrnrn 1. 0000000002345678_ 

2. 34567sE-10 I 

Example 6: Key in 0.00001234567 x 10 " 24: 

Keystrokes Disp lay 

0 rnrnrnrnmrn 

rnmmmrnmrnm j. 00001234567E24 

, .. ,..1 I 1. 234567E 1 s I 

Notice that for exponents, only the last two d igits typed are effective. 

Example 7: Key in 3 x 10 " 123: 

Keystrokes Display 

rnmmmrn [_:3 E 1 23_ 

I EHT£AI ~ 3E 23 ] 

Example 8: Key in 4 x 10 /\ - 3210: 

Keystrokes Display 

moo c=..1 rn rn m c.u 14E-3210_ -] 
IENTEAI I 4E-1 0 1 
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B. Range of Calculations 

Most machines have a ral'lQe of numbers \..,ith which they can operate. in the PC· l 500, th is 
range is any nurnbE>r between 9 .999999999 x 10 " 99 and - 9.999999999 x 10 " - 99. When a 
number exceeds th is range it becomes too large f<>r the computer to handle and an "overflow'' 
condition {signalled by error 371 occurs. There is also an "underflow" condition; the point at 
\¥h ich a number becomes too small . An underfloi,v condition will not be signall ed; no error 
message or halt will occu r. Any number which falls into the range of - 1 x 10 " - 99 to 1 x 
10 " 99 w ill be regarded as zero. Th is is i llustrated by the fol lowing chart: 

- 1x10" - 99 1 x 10" - 99 

-9.999999999 X lQ A 99 0 9.999999999 x 10 /\ 99 
' 

ERROR COMPUTATIONAL REGARDED COMPUTATIONAL ERROR 
RANGE AS ZERO RANGE 

Example 1: If you t ry to solve the equation { 5.67 x 10 " 55} * (8.90 x 10 " 65}, you will 
cause an overflow: 

Keystrokes 

Error 37 indicates c~lculation overfloi.v. 

C. Root, Power, Pi 

Root 

Ex~mple 1: To find the square root of 73 : 

Keystrokes 

Example 2: To find V2s6 : 

Keystrokes 
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Example 3: To find ,/3" 2 + 4 " 2 : 

Keystrokes Display 

[ 1-(3* 3+4* 4!.::_. 

L 
This equation can also be computed in the follo .. -~J ing manner: 

Example4: 

Keystrokes Display 

1 •• ,,,, 11 .,- 1 co rn 1 .... ., 1 C'.':..J m w m 
lsHon iBlDCD 

I ,r (3"2+4"2)_ 

I I C'1TtRI 

Power 

The po .. vcr, or cxponc1'ltiation function. perm its you to raise a number to a power. 

Example 1: Calcu late 4 " 3 ( = 4 x 4 x 4 ): 

Kevsirokes 

Example 2: Calculate 3 " 3.2 x 4 " - 2.4: 

Keystrokes 

Example 3: Calculate 4 A (3 " 2): 

Keystrokes 
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14"3_ 

- -Ml 

Display 

2* 4 " - 2. 4 J 
1. 2073801 62 J 

Display 

14"3"2 ----i 
:====-=-==· _J 
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Pl 00 
The value of Pi {3.141592654) is stored in both the symbols Pl and ui;J as a fixed constant. 

Either symbol can be used in calculations where the value of Pi is needed. 

As an exam1>le. to find the area of a rug which h:as a diameter of five feet. in RUN mode key : 

Keystrokes Display 

1IJCOCD CD CIJ l 1.J a.J o:J 

[ PI * {5/2) "2 _J 
I 1 9. 6 349540aj 

D. Angular Modes 

The PC· 1500 allows angular functions to be calculated in any of three angular modes as 
follows: 

To set the PC· 1500 into Degree mode type: 

DEG. l•HTERI 

{DEG will appear at top of the display I 

To set the PC· 1500 into Radians mode type: 

RAD. l••n•I 

(RAO will appear at top of the display) 

To set the PC-1500 into Grads mode type: 

GRA. IE•TE•I 

(GRAD will appear at top of the display) 

E. Trigonometric Functions 

The six trigonometric functions provided on the PC·1500 are SIN, COS. TAN, ASN. ACS, and 
ATN. Each function can be calculated in either the GRAD, DEG, or RAD mode. Execution is 

as follows: 

DEG. (••TUl Sets mode to degree 

SIN 30 l••rERI ,,_-___________ _, . 0.5 1 S IN 30 in degrees 

[£g Clears display 

GRA. (E•T••I ---- ----- - -----+ Sets mode to grad. 

4. 539904997E-01] -+ SIN30ingrad SIN 30 l ••TE•I 

ICL I > Clears display 

RAD. i•NTE•I Sets mode to radians 

SIN 30 (••TE•l 1-s. 88031 6241 E 01 , _. SIN 30 in radians 
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In the above examples. the sine of 30 is computed ill each mode. Produci ng three different 
(but equivalent) ans .. vers. Inverse trigonometric functions can also be performed as fol lows : 

RAD. :11mal Sets mode 

ASN 0.5 1...,ul I 5. 2 35987756E- 0 1 J Arcsine of _ _ 5 

DEG. l ••~•I~--------------~ Sets mode 

ASN - 0.5 l••ff•I L -3~ Arcsine ot - .5 

ACS (- .5+ .1} l••T<•I [ - 11 3. 5 7 8 17 85 ] 
--- Arccosine 

ATN (7/3) (l•lfA) I 66. 80 1 40 94 9 J 
- - - Arctangent 

F. Logarithmic Functions 

LN. LOG 

The function LN will compute the natu ral logarithm (base e) while the funclion LOG will 
compute the common logarithm (base 10}. These arc executed in the RUN mode as follows: 

LN 7.4 I ENTtRI I 2. 0 0 148 

LOG 7.4 , ..... , L 1 

8. 69231719 7E- 0 1 

LN 25 !fHTfAI I 3. 2 18875825 

LOG 100 \iiiitt~1 I _ 2 , 

EXP 

The reverse function of LOG is a number raised to a power of 10. For example: 

LOG 100 i<•n•I 2 

___ 1 0~ 

Because the natural log (LN) is not based on a power of 10 but on a PO\-.ier of e. a reverse 
function is necessary . This function is EXP. 

Example : 

LN 7.4 lum•I 2. 00 148 ] 

EXP 2.00148 l<HTnl [ ~ 7. 39999999!D 
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G. Angle Conversion 

Tho PC· 1500 performs conversions of angles from DMS {Degree. Minutes . Seconds) to DEG 
(Decimal Degree) fo rm . When converting Deci mal Decirees to the Degree. Minutes. Seconds 
equivalent. the ans\ver is cornprised of an integer portion representing degrees. and a fractional 

portio n of ...... hich the 1st and 2nd deci1nal digi(S represent the m inutes, and t he 3rd and 4th 
decirnal digits the seconds. The 5th through end decimal digits are decimal degrees. To convert 
an angle given in degree, minutes, seconds into de-cimal degree form, it must be en tered in integer. 
decirnal order. 

Example 1: Convert 16.1932 Decimal Degrees into OMS form: 

OMS 16. 1932 I EHTt RJ 1 6. 1 1 3552 

Example 2: Convert 32.2513 OMS into Decimal Degree form: 

DEG 32.2513 l ••TFAI 

H. Miscellaneous Functions 

ABS 

The ABS function derives the absolute value of a numerical value or variable. 

Example 1: 

ABS (25 - 861 @ii•H) 

Normally. 25 - 86 = - 61. The ABS function takes the actual d ifference of the numbers 
to get 61. 

INT 

The IN T functi01) rounds a numeric; value to the largest integer not larger than the nurneric 

value itself. 

Example 1: 

(25/ 3) +] !EHTEAI 

INT (2513) + 7 (<•ff•( 

Example 2: 

(31.62 + 21.18) l<•TE• I 

INT !31.62 + 21 .18) [E'!!!fil 

15. 3333J333 ] 

~ 

52. -8] 
___ -- 52 1 

I 
I_ 

In Exarnple 2, the ansi.•...-cr is not rounded up from 52.8 to 53 because that ..... ould make the 

ans•:1er larger thao the original value . 

NOTE·: Don' t fo rget the order of evaluation. Parentheses should be used if you wish the INT of 
the resu ltant expression. For example, let us alter the previous exarnplc , leaving off all 

parentheses: 
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Example 3: 

INT 31 .62 + 21.18 l<•tul 52. 18 

The computer takes that INT of the fi rst number 31.62 (result: 31) and adds that to 21.18 10 

9c1 52.18. This is sligh tly diflorent from the fi rst computation, eh? 

SGN 

For any number X the SGN fu nc tion re turns a value indicating if the nurnber is neg\'ltive. zero, 
or positive. The values are the follo\"ling : 

i I x > 0 

0 ii x = 0 

- 1 ii X < O 

Exarnples: 

5 - 10 ( i!NtER! -s ' J 

SGN (5 - 10) [l:NT£il) 

12 - 4 [EHTii) s] 
SGN (12 - 4) ! LNTElllf 

15 - 15 ! FNTFAI 0] 
SGN {1 5 - 151 @~11) 01 

V. ADVANCED PROGRAMMING 

A. ARRAYS and the DIM Statement 

Most of our sample programs to date have u-sed a small number of variablC:$. As you begin to 
utilize the full processing potential of the PC-1500 you will discover that variables which hold 
a single number can have drawbacks. Perhaps, for example. you are considering a program 
which reads in fifty numbers and sorts them . You may quickly conclude that, although the 
PC· 1500 has more than enough potential variables, there must be an easier way. There is. and 
it is call ed an "array variable". 

An array is simply a group of consecutive storage areas. or " locations" , i.•1ith a si1iglc name. 
Each storage area con hold a single number or l?'ach storage area can hold a chcir.acter string . All of 
the storage areas within a given array must hold the same type of data. 

The number of locations within a single array may be as mat1y as 256 and is dtttermined by 

your specification. Thus, if you define a numeric array with 50 locations. this allows you to store 
up to 50 numbers in association with a s ingle name. If you define an array of strings (called a 
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" character array") you may also specify the size o f the strings, up to a maximum of 80 characters 

per stri ng. Creating character' string$ of varying sizes is described in Sect ion B.1 . 

To de fine an array, the DIM {short for d imension) statement i$ \!$ed. Arrays muH alw~ys be 
"declared" {define<!) before they arn used. (Not like the single·value variables we l>ave been using.) 

The form for the numeric DIMension statement is: 

DIM numeric·variable·name (size} 

\•1here: 

numeric-variable ·narne is a variable name vJhich conforms to the normal rules for numeric 
variable names previously d iscussed. 

size is the number of storage locations and must be a nt.Jmber in the range 0 through 255. Note 
that w hen you specify a number for the size you get one more location than you 

specifi~d. 

Examples of legal numeric DIMension statements are : 

DIM X 15) 

DIM AA (24) 

DIM 05 (0) 

The firs t statement c reates an array X with 6 storage locations. The second s.tatement creates 
an array AA \Vith 25 locations. The third staternent c1eates an array with one location and is 

actually raiher silly since {for n umbers at least), it is the same as decla ring a singl~·value numeric 

variable. 

It is important to know that an array-variable X and a variable X are separate and distinct to 
SHARP. The fi rst X denotes a series of numeric storage loca t ions, and the second a single and 
d ifferen t location. 

Now that you know how to create arrays, you might be wondering hO\'V it is that we refer to 
each stor1:19e location. Since the entire group has only one name. the way in which we refer to 
a single location (.called an "e lerr-ent") is to follow the group name with a number in parentheses. 
This number is cal led a "sub.script". Thus, for example, to store the number 8 into the fifth 
clement of our array X (declared previously) \VC would v1ritc: 

x (4) = 8 

If the use of 4 is p1.17.Zling, remember that the numbering of e lements begins at zero and continues 
through the si te number declared in the DIM stat~mcnt. 

The real po\\le·r of a rrays lies in the ability to use an expression o r a variable name as a sub· 
script. Fof example. to create a table containing the squares of the numbers 0 to 9 \\'e could 

write the fo llowing statements: 

10 DIM SO (9) 

20 FOR I = 0 TO 9 

30 SO (I) = I* I 

40 NEXT I 
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In this exal'npfe. the va ri able I is used to select .. ,.,hich storage location \•Jill hold the result 

and i t is also being used to compute the result. 

To dcclarn a chJracwr array a slightly dif foreirn form of the DIM statement is used : 

DIM character·vari able -narne (size)* length 

where : 

character ·var iable·name is a variable name \.vh ich conforms to the rules for n ormal character 
variables as discussed previously . 

~ is t he number of storage locations and must be in the range 0 th rough 255. Note that 

when you speci fy a nu1nber. you get one more location thar-. you specified. 

*length is optional . If used. it specifies th e length of each o f the strings that comprise the 

array. Length is a number in the r.ange 1 to 80. If th is clause is not used. the strings, 
will have the default length o f 16 characters. 

Examp les o f legal character array declarations afe : 

DIM XS (4) 

DIM NM$ (10) * 10 

DIM IN$ 11) * 80 

DIM RS IO)* 26 

The fi fSt exa1nple creates an array of five S"tri ngs each able to stofe 16 characters. The second 
DIM statement declares an array NM with eleven strings of 10 characters each . Expfici.t definition 
of StfiHgs smaller than the default hefJ)S to conserve memory space. The third example declares 
'a tw o c lement a rray of BO·ch afacter strings and the last example declares a single string of t\venty· 
six characters {see Section B. I.). 

Besides the simple arrays \~.re h ave just studied, the PC·1500 allo .. vs "t.,,vo·dimcnsional" a rrays. 
By analogy. a one·dimensional array is a lis t o f data arranged in a single column. A two·d imcn· 
sional array is ai table of data with ro\vs and colu mns. The ty.•o ·d imensional array is declared by 
the statement : 

DIM numcric ·va ri.:iblc .n amc (fo1;vs, columns) 

or 

DIM character·v.a riable-n arne (rows, columns) *' length 

where : 

fOws speci fies the number of rov.rs in the a rray. This must be a number in the range O thfough 

255_ Note t hat when you speci fy t:he number of rows you get one more row than the 
specification. 

colun1ns specifies the nurnber of col umns in the array. This must be a number in the rangt: 0 
through 255. Note that .. vhen you specify the numbef of columns you get one more 
column than the specification. 

The follow in9 diagram illustrates the st orage locat ions that result from the -declaration DIM T 

(2. 3) and the subscripts (now composed o f two numbers) which pertain to each sto rage location : 
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column 1 column 3 column 4 

row 0 T (0. 01 T 10. 1) T (0, 21 T 10, 3) 

rO\;\l T 11. 01 T 11, 1) T 11, 21 T I 1. 3) 

T 12. 01 T (2, 1) T (2. 21 T 12. 3) 

NOTE: T ... vo·d imcnsional arrays can rapidly cat u p storage space. For example, an array with 25 
roi.vs and 35 columns uses 875 storage locations! 

Arrays arc very powerful programming tools. For a more cornplete treatmerl( of arr·ays, we 

recommend sup ple men tary reading. 

B. MORE ON CHARACTER STRINGS 

B.1. D IMensio ning Strings 

Charac ter str'ings are linlited. by default , to sixteen characte rs in length . By dimension ing a 
character string it is possible to c reate a string \Vhose length is up to 80 characters. Reductions 
in string length , to conserve memory space. arc a lso possih le. 

The length of a s tring is specified in the DIMension statement as follows: 

DIM variable·narne (bound )* length 

whe te: 

variablc·namc is the name of the character string array, 

hound is the maximum subscript of the array, 

length is the length of each string within the .arr.av. 

If only one stri ng is needed . an array \vi th o ne element {subscripted as e lement zero) may be 
specified to conserve memory space. This is illustrated by the follo\•Jing declaration of a 26 
chatacter string ; 

DIM AS (0) * 26 

B.2. Cone<1tenatio n 

Several characte r strings (or characters w ithin charactcr ·variablcs) can be joined to form a single 

string. TI1is "add ing" of character st rings is called "concatenation". The form fo r concatenati on 
is: 

variable = 

Example 1: 

charactcr·strin9 + character·string 
character·variable characte r ·Variable 

10 S$ = "SUPER" 

20 TS = S$+ " MAN" 

30 PRINT TS 
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Output: 

SUPERMAN 

In line 20. the contents of the variable SS ("SUPER") is " added" to the string "MAN". Notice 
that no space is il'lscrtcd during concatenation. Several strings may be concatena ted in the sarne 
expression as in the fotlo~1ing example: 

Example 2: 

10 AS = "ER" 

20 BS = "AND" 

30 CS = "MOTH" 

40 OS = " GR" 

50 SS = "WRITE YOUR "+OS + BS 

60 PR INT SS +CS + AS 
Output: 

WRITE YOUR GRANDMOTHER 

\f!Jhen concat·enation operations are performed, an internal temporary character storage area is 

used to build the ne\•J string. This sto rage area has a capacity of 80 charac ters. If the nc\•J string 
exceeds this length, an ERROR 15 \vi ii occur. An illustration of th is area during a concatena ti on 
opcr.Jtion follo•.•.,rs: 

Example 3 : 

X = L EN ("ABC" + LEFTS {"DEFGHI", 2)) l••TE•I 

I 
------------------- --

t 

2 1 ~BC 
-.~ 

3 

4 

ABCDEFGHI 

ABC DE 
t 

t 
J 

NOTE: The t symbol represents an internal character pointer which keeps uack of the amount 
of storage used . 

1) At the start of execution. the -stora9e area \viii be cleared and the character pointer will be 
reset to the starting posi tic)n . 
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2) "ABC" is entered in to the area, taking up the fi rst three positions. 

3) "DEFGH I" is added to the character storage arna. following "ABC". 

4) The LEFTS function acts upon the strin9 " OE FGH I" to extract "DE", whi<:h then replaces 
"DEFGHI" in the area . 

5) The assignment is performed and the storage area is again cleared. 

B.3. String Comparison 

Character strings may be compared to determine .. 'lh ich string is ''greater" or "less than" the 
other. These determinations are based on the Collating Sequence {given in Appendix C) \Vhich 
is the order of all the characters recognized by the computer. 

It the strings c<>ntain an unequal arnount of c:haracters, the shorter string is r•padded" (filled 
outl with NULL characters (ASCII 0). The operators which are legitimate for comparison of 
strings are: 

= T rue if the ti.•10 strings are equal in length and contain the same ct1aracters in the 
same order . 

< > T rue if the two strings differ in length, characters, or ordering of characters. 

> True ifl the characters of the first string are "greater" (occur later in the ordering) than 
the characters in the second string. 

< T~uc if the characters of the first string arc "less than" {occur fi rst in the ordering) 
than the characters in the second string. 

The format for stri ng comparison is: 

character string j OP 
ch·aracter variable 

character str ing 

character variable 

where OP is one of the comparison operators listed above. 

Examples: 

"MARY"> "MARI" is Tr ue 

"MARY" = "MARY .. is False 

"abc" <> "ABC" is True 

"DATA 1" < "DATA 2" is. T rue 

"?" < " :: " is False 

Note: The form of AS< = BS. AS> = BS cannot be used for comparing -character strings. 
Comparison is possible however, in the forms of (AS< BS) OR (AS~ BS) and (AS> 
BS} OR (AS = BS). 

C. FUNCTIONS 

C.1. ASC 

There arc two f unctions used in the coversion of characters to and from the ASCII code. The 

function ASC converts a single character into its ASCII decimal code. The reverse function CH R$ 
converts the ASCII decimal code into a single character string. 
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{ 

"character" 

ASC char varia ble name 

T he argumen1t in th is function is any character string or a character string variable name. The 
value returnt!d by this function is the CO(responding ASCII code for the first character of the 
speci fied string. 

Example 1: 

Ou1put: 

L 

10 LET XS = "PATTI" 

20 LET A = ASC XS 

30 PRINT A 

RVl'l 

In the above example XS is assigned the value o.f the character string "PATTI". Tho ASC function 
takes the first clilaracter IP) and converts it to its ASC II code (801. 

Example 2: 

JO PR INT ASC "K" 

Output: 

OUN • 
75 

ASC "K" returns the ASC II code fo r " K" which is 75. 

C.2. CHR$ 

CHRS is the complement of the ASC function. The CHRS function takes an ASCII decimal 
code, from 0 through 127, and returns the character string equivalent. (Note: Some codes 
represent specia·I characters \Vhich do not print) 

Example 1: 

Output: 

l ASCII decimal cod~ 
CHR$ 

numeric variable 

10 PRINT (CHR$ 67) +"OP" 

AUN 
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Example 2: 

10 z = 65 

20 PRINT CHRS Z 

Output: 

HUN • 
A 

The fi rst example shows the use of an ASCI I dc·cimal code as an argument. The resul t is con· 
catcnatcd to the st ring "OP" producing "COP", The second example assig"' a numeric value 
to the variable Z. The variable name is then used as the ilrgumcnt. result ing in the charac ter "A", 

Our next sarnple p rogram COl'lverts the upper case characters in a tex t stri ng to lo\ver·case using 
both the ASC and the STRS functions: 

Example 3: 

5 WAIT 0 

10 INPUT "ENTER MESSAGE ... MS 
20 FOR I = 1 TO LEN {MS) 

30 TS = MIDS (MS, I, 11 

40 L = ASC {TS) 

45 IF !L<65l OR !L>90) THEN 60 

50 TS = CHRS {L + 32) 

60 PRINT TS; 

70 NEXT I 

80 WAIT: PRINT 

C.3. IN KEYS 

This function takes in any character from the keyboard and stores it in the specified variable . 
Thete is no need to p(ess !ENTEAI because the character w il l be automatically accepted . 

variable = IN KEYS 

Durin~J execution of this staternen t a prompt character is not displayed unless a previous 
PR INT statemeot is used. The input character is not echoed back to the display and the display 
remains unaffected . 

Example: 

1.0 WAIT lif 
20 A$ = IN KEYS 

30 IF A$ = " .. THEN PRINT "NO KEY": GOTO 21if 

40 PRINT AS 

50 GOTO 2fl 

This function will only accept one character. If more than one is keyed. only the f irst character 
\viii be read in; al I others will be ignored. 
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C.4. LEN 

While manipu lating characters. it is desirable to know the number of characters i 1) a string, This 
can be done by the use ot the LEN function. It returns the number o f charac:ters in a speci fied 

expression or character variable. 

Example 1 : 

Output: 

I. 
Example 2: 

Output: 

LEN 
"character string·· 

character variable name 

10 AS = "CA THY " 

20 C = LEN AS 

30 PRINT C 

RUN 

10 C = LEN "CAT" 

20 PRINT C 

RUN 

If LEN is used on an empty string (i.e. no th ing is enclosed in the quotation marks}, zero \viii be 
returned. 

Example 3: 

Ou tpu t : ---

C.5. LEFTS 

10 A = LEN "" 

20 PAINT A 

OUN 

There are three functions used to select o r extract specified sections o f a character string. 
LEFT$ extracts characters from the left , RIGH TS from the right and MIDS from the middle . 

LEFTS { 

("character string", nurnber} 

(charac1er variabl'e name. number) 
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The "nun,bcr" argument specifics how mar'1y characters to extract be9innin9 frorn the left 
side. 

Example 1: 

Output : 

10 AS = LEFTS ("DR ESSER", 5) 

20 PRINT AS 

I DR -E SS 
RUN 

Example 2: 

Output: 

10 BS = "THINK BIG" 

20 AS = L EFTS fBS. 4) 

30 PRINT AS 

• 

RUN- - ------ I J 
In both exarnples, sta rting from the left s ide of tf1e character string, characters are extracted and 
stored in AS. Prin t ing AS results in "DRESS" and " THIN" respectively . 

C.6. MIO$ 

To extract the middle portion of a character stti ng the function M IDS is used . 

Example 1: 

Output: 

Example 2: 

Output : 

{ 
{"character string", expression, expression) 

MIDS 
( character string variable, expression, expression) 

10 AS = "I NEED HELP" 

20 BS = MID$ (AS. 3, 4) 

30 PRINT BS 

NEED 
ftUN 

10 TS = MID$ ("(4151743 - 1602". 6, 3) 

20 PRINT TS 

RUN 

7 43 ------
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The fi(St argu1nent to this fur1ction is a cha(aCttP.( string or a characte r string va.riable. The seco nd 
argument is a number rep resent ing the first character to be e:xtracted. The th ird argument is the 
total number of characters, including the fi rst, to be extracted. 

In the f irst example, "I NEED HELP" is stored in AS. MIDS extracts four characters beginning 
at the third, and places these into SS. When 6$ is printed, i t is found to contain "NEED''. 
In the second example , a string containing a telephone number is the f irs t argument. The sixth 
character ("7") is located and , together with the following two characters, is stored in the variable 
TS. When print.cd. the result is "743". 

C.7. RIGHT$ 

The RIGHT$ function works much l ike LEF TS. the only difference being that i t starts from 
the opposite (right} end of the string. The arguments arc the same as LEFTS: 

RIGHT$ 
("character string", number) 

( character variable, number) 

The "number " argumen t to this func tion specifies h ow many characters to extract from the 
c hnractcr string bcginni119 on the right side. 

Example 1: 
10 XS = "READ ONLY MEMORY" 

20 YS = RIGHTS (XS. 6) 
30 PRINT Y$ 

In this p rogram the R IGHTS function takes six characters from the right end of the s t ring and 
stores them in t ile variable YS. The content of YS is now "MEMORY". 

C.8. RND 

There ll'1ay be times \•;1hen you want to provide your program \Vith random n·umbers . The RNO 
functions allows the computer to generate random nurnbers in a range from o ne to a specified 
nurn ber. {Note : The range a l\vays starts •tJith orle) 

Example 1: 

10 A = AND 5 

In this example A could have any one of the values one through five, inclu sive. If you ,.vant 
random. nu1nbers in a range whii;h begins \Yitlh a number o ther than 1, (for example 40 to 50} 
you will have tu s imulate this by generating ra:ndom numbcrs·from 1 to 10 and adding a constant 
(39 in ou r example}: 

Example 2: 

10 FOR I = 1 TO 5 

20 B = 40+RND 10 

40 PR INT B : 

50 NEXT I 

Output : 

[ 42 
AUN ; I 44 47 48 42 
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C.9. RANDOM 

Random numbers arc generated by a mathematical formula and are acc-cssible by using the 
RND function. \"v'henever the compute' is turned ON, a series of random numbers is generated 

by the computer. This l ist remains unchanged u"less the RANDOM function is used. This means 
that a progr<lm w ;11 use the same series of "random" numbers each time the computer is turned 
on. To prevent this. the RANDOM function resets the "seed" used by the formula to gencrotc 
its random numbers. 

Example 1 : Example 2: 

10 FOR I = 1 TO 5 10 FOR I = 1 TO 5 

15 A = RND 3 15 A = RND 3 

20 PR INT A; 20 PRINT A; 

30 NEXT 30 NEXT 

Output : , 2 23 1 Output: 12231 

To get true random numbers in this case the function RANDOM should appear before the AND 

statement . This fu nction sovvs a new seed in the generat ion of random numbers and thus causes 
the num bers to d i ffer . Accord ingly, a p rogram run under identical conditions will produce varied 
output': 

Exarn1>lc I: Example 2: 

10 RANDOM 10 RANDOM 

15 FOR I = 1 TO 5 15 FOR I = 1 TO 5 
20 A = RND 3 20 A = RND 3 

30 PR INT A; 30 PRINT A; 

40 NEXT 40 NEXT 

Output: 31223 Output: 23132 

C.10. STRS 

STAS v:orks in a manner opposite to VAL. It '.viii conve rt an internal n ume ric variable back to 
its character String representation. 

1<> INPUT "ENTER A NUMBE A"; 

20 SS = ST RS (I) 

30 PAUSE "THAT NUMBER IS .. 

40 PRINT "THE STRING .. ; SS 

Th e above program accepts a f'IUmber. forms the ch aracter re1)resentation of that number and 
stores it in t he character v-0riablc SS. Because the internal nu n1eric representation cannot be 
displayed it is " utomat ically conve rted b ack into a character s tring by the PR INT statenlent. 
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C.11. STATUS 

To display how much program memory you tlave left available or how mudl memory a 
program uses. the STATUS function is used. S TATUS 0 will d isplay how many program .. steps .. 
arc still availabl e. STATUS 1 displays the number of steps already used. The maximum numb<?r 
of steps available is 1850. 

Example: 

STATUS 0 

Outpu t. 

AUN • 

1 770 

STATUS 1 
Ou tput : 

RUN • 
8 1 

The instruction STATUS 0 is equivalent to the MEM command of the PC-1211 . MEM remains 
a valid command on the PC-1500 also. 

C.12. TIME 

To display or sel 1hc month , da te, and hour the TIM E function is used in the following manner: 

Setting: TIME = MMDDHH. MMSS l••i<?J 
Displ<iy : TIM E IE••••] 

where: MM represenu two digits for the mon th, DD two digits for the day, and HH two digits 
for the hour. The fractional portion defines the minutes (MM) and seconds (SSI . 

When d isplaying TIME. the ou tt>ut will be in the same format just given. The result of the 
function can be handled in the same manner as a number and ~n also be used freely in 
expressions. 

The following program simulates a clock . Be su 1e to set the time bcfol'e running the program. 

Program ~1s 1ing~ 

10 WAIT 0 

20 AS = STRS TIME 

30 IF TIME> 99999 TH EN 50 

40 AS ~ .. 0 .. + AS 

50 MS 9 LEFTS (AS. 2) 

60 OS c MI DS (AS. 3, 2) 

70 HS = MID$ (AS, 5, 21 

80 DS$ - MS+ "I" + DS + " 182" 

90 OS - VAL (MS + DS + "00"' ) 

100 PRINT OSS; 
110 T w TIME - DS 
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120 IF T > = 1 THE N 140 

130 T = T + 12 

140 IF T > 23. 5959 GOTO 20 

150 CURSOR 18 : PRINT T 

160 GOTO 110 

C.13. VAL 

VAL \:Ind STAS arc complernentary functions which convert character strings to and frorn a 
numeric variable. The function VAL converts a s.tring containing the character representation of 
a number into a number, \Vhich is then stored in a variable . 

NOTE: When anything other than a d igit 0 thru 9 . · {decimal point}. +(posi tive sign), - (nega· 
t ivc sign), or E (scientific notation) is used in the expression, conversion w ill end w ;th the illegal 

charac1er. 

Example 1: 

10 ZS = VAL "-37" 

Result : 

ZS contai ns the number - 37 

Example 2: 

10 A = VAL .. 237.6" 

Result: 

A contains the number 237 .6 

0. PRINT USING 

The USING statement allows a programmer to rigidly control the format o f information on 
the display. This allows standardiz~d di splays and prevents loss of information . 

When the USING clause appears. a lone or wi·thin a PRINT o r PAUSE statement , it defines 
the format for all subsequent PR INT o r PAUSE statements until the next USING clause is 
encountered in the pro9ra1n. 

~ver al USING clauses may appear within a single PRINT o r PAUSE sta tement. In this case 
each one defines the format to be used to print the listed variables until the next USING clause 
is encountered. 

A format is specified via a string of special characters called an "editing string" . The characters 
,_..,i thin the editing string define the areas of the display available for information and restrict the 
type of information which may be printed in these areas. This scheme is the same general scheme 
employed by other languages such as COBOL and PL/I. 

An editing string may be stored in a string variable. The variable's name would then replace the 
editing string within the US ING clause . This al lows multiple formats wh ich are selected under 
program control . 

The characte rs wh ich may be employed within editing strings are summarized below: 
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TABLE OF EDITING CHARACTERS 

Character Use 

Specifies a nu1neric field. Nurnbers arc right-justified , ... ithin th is field. If 
the field width is not sufficilent to hold the number. an ERROR 36 will 
occur. Leading zeroes ar"e converted to blanks. 

* Specifies Asterisk Fill of the speci fied positions of a numeric field which 
do not COl'1tain data. 

' 
I\ 

+ 

& 

Causes a decirni.:11 point to be displayed w ithin a numeric l ield. 

Used at the beginning of a numeric f ield to specify th~ insertion of commas 
after every three digits. 

Used within a numeric field to cause the number to be displayed in scientific 
notation. 

Used in a numeric field to forc·e printi1"lg of the sign of the data. 

Specifies a character field. Characters are left.justified with in the field. If 
the field i.vidth is not sufficien't to hold the data string, the string is truncated . 

NOTE: The width of a numeric field must always be one more than the width of the data to 
allo'""-' for the sign of the data. This is true regardless of whether you use the + editing character 

or not. 

NOTE: The use o f the corruna requires that you insert one extra ;; fo r' each comma in the editin9 
string. 

Examples 

X = Pl Y = 1234 AS = "ABCDEF" 

PRfNT USING " # # # " ; X 

PRINT USING " ·r ~ ~ ~ . 

+3. 141 

PAINT USING " j; :t !!. :; :I""; X 

3. 14E 00 I 
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PR INT USING " II ll I: ."": X 

3.E 00 I i---
j __ 

PRINT USING "* :t ~;; ;; 1! l' .. ; Y 

* * 1234 1 

PRINT USING "***11 ;: ": Y 

1234 1 

PRINT USING " &&&&&&& ll 1! 11 # ll ll ;: ;:"; AS : Y 

I ABCDEF 1234 

PIRINT USING "&&&":AS 

10 US = " *!: ll ll ll 1! 1!. ;; ll " 
20 USING US 
J .O PR INT Y : " S" 

1** 1234. 00$ 

PR INT X: "$" 

r * **** 3. 14$ ___ _ 

PR INT USING; AS ; X 
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PR INT USING ., ::: :: t, ;: ~ ~, ;;: :t: ~ ": 246813 

246, 813 

Note: Use the number of ~ (including * ) marks for variable (integer) designation in the 
following range: 
With a 3·digit punctuation ( , J not used: Wi th in 11 {including sign) 
With a 3·digit punctuation ( , J used: Within 14 (including sign) 
This computer has 10 signif icant d igits for the numbers. 
When the format exceeding 10 integers is designated by the USING statement and 
the figure exceeding 10 integers is displayed (print<'d) by the PRINT {LPRINT) 
statement. the displayed (pr inted) number may be incorrect. 
Example: RUN mode Display 

USING" ~ f. Ii;; Ii ;; ;; ~ ;; ;; ;;; ;; :: ~ " l<• TtRI _., > 
PRINT 888888888888 l '•re•I - 888888888800 

( LPRINT 888888668866 l ••m•I - 68888888880 l 
12digits 

E. Computed Control Transfer 

In add ition to the basic control statements described in Chapter II I, the PC-1500 provides two 
other control statements of great utility. These are the ON GOSUB and the ON GOTO. As you 
might guess from their names, these statements act like the GOSUB and GOTO statements 
discussed previously. The difference, ho\vcver, lies in their ability to trans1er control {i.e . to 

execute statements at a different location) automatically, That is, the GOTO or- GOSUB functions 
w ill "GO" to one of several statements (or subro utines) depending o n the value of a nume(iC 
variable. This dependence on a va(iable for guidance is what gives the ON statements the 
nickname "computed control statements". 

The ON statcmen ts have the form : 

ON ex1Pression l GOTO 

GOSUB 

line:;l l, line#2, l inel<3, ... {etc) 

The expression which follows the ON key1,v-0rd must evaluate to a positive integer greater than 
zero and le" than the number of line·numbers l isted alter the GOTO or GOSUB keyword. During 
execution, v.rhen the computer encounters an ON statement, it transfers the fl oi,•1 o r execution to 
the l ine·num~r which corresponds to the value of the expression. 

A typical ON statement might be : 

ON TX GOSUB 100. 200, 250, 300 

In this case, the variable TX MUST contain a number in the range 1 through 4 b<lcause there are 
only four linc·numbe rs listed. Any other number in TX will result i1' an erro r since there is no 
corresponding line ·number. For this reason, it is important to include sufficient tests tlF state· 
ments) to insure that your expressions re.suit in .a val id number. 

The ON stat<ements are very useful for automating a series of choices. For example, consider 
the following program fragment 11o1hich allows the user to select one of several tax-tables. Without 

lhc ON statement this might be written: 
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10 PAUSE "SPECIFY TAX TABLE TO USE:" 

20 PAUSE "(11 SINGLE." 

30 PAUSE "(21 MARR IEO," 

40 INPUT " {3) BUSINESS ?"; TT 

50 IF (TT< 1) OR (TT> 3 ) THEN 10 

60 REM USE APPR OPRIATE TABLE 

70 IF TT = 1 THEN 220 

80 IF TT = 2 TH EN 300 

90 IF TT = 3 THEN 450 

(etc) 

Usi ng the ON statt~ment we can co nsolidate lines 70. 80, and 90 into a single statement : 

70 ON TT GOTO 220, 300, 450 

ON ERROR GOTO 

Using another ·t'orm of controlled transfer allO'tvs a program to detect when an error occurs. 
After detectio1, , tl'e program may execute statemen ts .. vhich attempt to recover from the erro r. 
Such statements m ay info rm and instruct the user', or they may save valuable data . 

The ON ERROR GOTO statements instructs SHARP who m to go upon detecting the 
occurrence of an c rror . The form o f th is statemen't is: 

ON ERROR GOTO line.number 

where line·number is the number of a program l ime containing instructi ons to beo fo!!owed in the 
event of an error. 

F. DISPLAY PROGRAMMING 

The display windoi.v incorpo rated into the PC~1500 is a remarkably flexible output device . To 
allo•_., programmets to exploi t the fu ll power o f the display several new statements have been 
added to the dia lect of BASIC used by the PC-1500. These extensions are d escribed in this 
sect ion . 

The displ ay i tself utilizes liquid crystal technology to display up to 26 characters at a time. 
Each character in the co1nputer's ch aracter set oc<:upies a 5 x 7 do t matrix . Utili zing the GPRI NT 
command, prograni rners May develop Md display t heir own characters. 

For graphic purposes, the entire d iSJllay field may be u t ilized as a 7 x 156 dot matrix. 
Individual dots \Vith in any of 156 columns may lJe energized t,o create graphics, figures . or special 
symbols. The PO INT commar' d a lloi.·1s "sensing" of any column to discover i.•1hi ch dots arc 
currently energi led . 

A speaker and tone generator ano .. v the programmer to add the dimension of sound to the 
man-mach ine in teraction. Tones rnay be created .at any of 256 f requencies (range 2301~ z to about 
7KHz). Autorn atic repetition of a tone and control of the duration of a tone are also possib le 
under program control . 

F.1 . BEEP 

The BEEP statement allows the programmer to create tones for game playing, error signalling, 

and o ther interact ive applicat ions. The format of the BEEP statement i.·1h ich creates sound is: 

~ expression 1 , expression 2 , expression 3 
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where : 

expression 1 is the only requi red parameter and speci fies how many times 1he beeping tone is 

repeated. The allowable range is 0 to 65535 repeti tions. 

expression 2 is optional and specifies the frequency o f the tonc(s). This is a nu1nber between 
0 and 255. 

ex:pression 3 is also optional and specifies the duration of each tone. This duration is ,specified 

as a number in the range 0 to 65279. 

The BEEP statement can also be used to tum off and on the PC· 1500's internal speaker. Thus, 
the noise made by a cassette SAVE or LOAD operation may be el im inated. 

The format of the BEEP statement which controls the internal speaker is: 

BEEP OFF 

L seEP ON 

or =1 

NOTE: When the PC·1500 is turned OFF and then ON the speaker is resiored to an acti ve 
rnode . 

Demonstration Program 

10 D = 60 

20 DATA 14 

30 DATA 245, 1,245, 1, 160,, 1, 160, 1 

40 DATA 143. 1. 143. 1. 160 .. 2 
50 DATA 180, 1, 180, 1, 195. 1, 195, 1 

60 DATA 220, 1, 220, 1, 245, 2 

100 READ X 

110 FOR I = 1 TO X 

120 READ N, S 

130 BEEP 1, N, !D*Sl 

140 NEXT 

150 END 

F.2. CURSOR 

The CURSOR statement positions the curso r at one of the 26 character positions available 
on the display. 'The form of this statement is: 

CURSOR position~xpression 

vvhere: 

position·cxp(ession evaluates to a number in the range 0 ....... 25 which specifies to where the 

cursor will move. 

The normal use of the CURSOR command is to position the cursor preparatory to print ing 
some information. Used in this manner, it allows the programmer to define his own separation 
between data items as in the following statements: 
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Program Listing: 

10 : WAIT 20 

20: x = 8 

30: PRINT "A" 

40: CURSOR 4 

50 : PRINT "B" 

60: CURSOR X 

70: PRINT .. C .. 

80: CURSOR ((X " 2}/4) - 4 
90: PRINT .. D .. 

100: END 

Keystrokes: 

CD l 1!1 1(YT) lXl CO CD a:J l e 1 l ••n•I 

CTI rnm I = I rn l<•T<•I 

rn rl[] moo rn oo co 1 •• ,, , 1 c:J !AJ 1 ' "" ' I l::.J 1 . . ... , 

w w w [JU(]] [ S J [][) flD GO l•••••I 

~I .Et.J M 00 CO[.[) rrJ '""'" 'CJ m l •••n l c:J !••rul 

oo w mm w LD CQJ w m ''"""' 
rn rnrn rno::i m ru , •• .,, ,CJ m 1 ...... 1CJ '' "''"' 
00 Ci..I IT) OD III m (QJ []] [CJ t ,· J m I •••Fl I G rn CD 

D l rn 1 •.J L=:J rn 1 '""lil 
wourn oornw1r 11•• .. •ICJ([) , ••• .,,CJ ''"""' 
ITT Ul)Of_Jffi 00 [[) ! EHTERJ 

This program w ill cause the letters A, B. C, and D to appear in positions 0 , 4, 8. and 12. 
respectively on the display: 

RUN 

B c D 

NOT E: Specifying a cursor posi tion greater than 25 or less than O will resu lt in an ERROR 19. 
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Demonstration Program 

Key·strokes: 

10 WAIT 0 

20 DIM AS (01:;: 13 

30 INPUT "ENTER YOUR NAME", AS (0) 

40 C = 0 : CLS 

50 FOR I = 1 TO (LEN A$ (0) - 1) 

60 CURSOR C 

70 PRINT MID$ (A$ (0), I, 1) 

80 C = C + 2 

90 NEXT I 

100 WAIT 

110 CURSOR C 

120 PRINT RIGHTS (AS (0), 1) 

130 END 

CLJ w 00 L£) o:J CD C!!J ( <Hr<R) 

ill rn (_Q_J co 00 [_AJ (SHon J m L! .Jill:::O rn CD C!J l<•TC• I 

ClJ 00 O:JQO P lfUj W [snorr ![::.J [5:] f'ITT C!J !IJW Is••«) 

CYl [ .OJ OiJ OD Is••«) [NJ W CKl CD ( siurr I CJ 

1 .. ,,,1 1..i:l m 1 '""r1 rn m ru co 1 •• , •• , 
W (A.Jo;] I = l ['ll""J( smn l [Dw;Jo;JOCJ l••TE•I 

mrnmoooom 1 = 1mmoommmoom1-,1rnm~m 

c:J OJ CD !••><• I 
mm m rn oo m rn oo m 1 c.,,,, 
CD 00 l.I) OD CD Cii.J CD [MJ UJ [[) rn l • ) w rn [IJ rn Q. l 

1 ~111' 11 w co 1 SH•f'1 ~ ro ,_j_J !ENTER! 

mw m c= 10 m rn1••t•R1 
rn oo oo m rn rn rn l••TE•I 

LD rn rn oo m com !••t••I 
mm oo m rn nn 0000 ori 0 1••t•• I 

rarnmmnnmoorur..8-J CDODODCD l"""'J ill 
l!.J[A]I SIU<Y l l $ JIQ ( 81 jo:J(SHIFt!G:J[Dl lJ 

IENT£RI 
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F.3. CLS (Clear Screen) 

The CLS statement erases the d isplay by turning off all of the dots on the window. It is used 
before other statements to remove any n~sidual data from the display. The cu rsor is repositioned 
to the ieft of the screen by the CLS command . Th.c format is simply CLS. 

Demonstration Program 

Keystrokes: 

10 GPRINT "7F7F7F7F7F" 

20 CLS 

30 PRINT "NEW INFO" 

rnrn~mrnrnoorni ••onlc:JWWrnruruw 

CD [IJ CD Cf] ISHIH I C!J , ..... 1 

rnrn mmm1 • ., .. 1 
G[)[lD[PJ [jiJITJ!JO 01 lsHIFT I c:J !JO fTI[ii) IS .. CEI 

fTI l...!() CD {][] (SH•rT I c:J l••n•I 

F.4. GCURSOR 

The GCURSOA statement specifies one of the· 156 columns of dots, available on the display, 
as the beginning column for any subsequent d isplay of information. The format of the GCURSOR 
instruction is : 

GCU RSOR posi tion·expression 

where ; 

position -expression evaluates to a number in the range O to 155. ll'is number specifies one of 

the 156 7·dot columns of the display. 

NOTE: If a position ·expression results in a numl>er i..vh ich is less tha1) O or greater than 155. an 
ERROR 19will occur. 

The GCURSOR statement is usually used, in conjunction with the GPRINT statement, for the 
purpose of creating graphic displays !this will be illustrated more thoroughly in the next soction). 
Other types of instructions may lollow the GCURSOR statement since this statement does not 
write any informaition. GCURSOR merely indicates in which column subS:equent information \•Jill 

be written. This i~ illustrated by the following linC?s: 

Program l isting: 

10 GCURSOR 50 

20 PRINT "A" 

30 GCURSOR 80 

40 PRINT 26/3 
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Keystrokes: 

rn re_J mrc:J flJl ncirs::i rn m rnr-e-:i 1 •• , , . , 

mrnm IJDQJQD[]:J l suonl c:JQJ l•••n l c:J l••n•I 

rn rn mm oo m G=i oo oo oo rn l••T••I 

w rn m CB...J co r N 1 m rn rn f/l rn ,."""' 

"vhich produces nornlal looking output at positions 50 and 80: 

What happens i f we al ter l ine 30 to begin printing at GCURSOR position 93> Try this by 
substitutin!] the following line: 

30 GCU RSOR 93 

Surprise! The second output has been "truncated" (chopped olf) because ii' ran off the end of 
the display . 

As a final example of the GCURSOR statement, \VC present an advJnced program which creates 

an unusual effect by ovedapping chan1cters: 

Program Listing: 

10 WAIT 0 

20 DIM AS 101 * 10 
30 AS (0) = .... : C = 0 

40 INPUT " ENTER MESSAGE (< 10 CHARS)". AS 10) 

50 CLS 

60 FOR I = 1 TO (LEN A$ (Q)) 

70 GCURSOR C 

80 FOR J = 1 TO 3 

90 GCURSOR C 

100 PRINT MID$ (AS (0), I, 1) 

105 c ~ c+3 

110 NEXT J 

120 c = c + 5 

130 NEXT I 

140 WAIT 

150 GCURSOR 155 

160 GPRINT "00" 

170 ENO 
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Keystrokes : 

w w cm rn rn CTI ao !••T•• I 
rn rn m rn oo w 1si""1 rn rn rn OJ rn m rin 1E•1rn1 
CD 00 fAl j S><IFTl D-1 CD oorn [ =l (j1uFTI c:::::J [$H1fTJ ~ 

!SH1n l c::J !-c] I = 1001£Hm•I 

w nn comm oorn 1sH1FT 1 c..=_1mfNJrnmoo1s .. cc1 

oo rn m m w L5iJ oo '""•«! r u 1SHIF T1 rn m 101 

1 .. •c·•' m ao mm m co 1SHIFT1 c::i 1SHIFT1 cu 
oo 1sH1n 1rnCDrnco1 .. ".1 

w U> im m CSJ ''"'"1 
1 o rio 1 m rn LBJ (Tl 1 = 1 rn rn rn CD rn woo m I •HIFT 1 m 

rn m i , H ... D lf•ie•I 

rnc_1011 0J1 cJ on mmrn oom ''"T'"' 
Ca'] ' ll ' W (Q) OD W L= l (T) GJOLl CD l••n•I 

oo r '° rn mm m rn DD mm ''"""1 
mm CJl_J m no corn m oo m m 1 ••"Tl C$J Mm 

1 ••IF" rn 1 , Ju J m r'""T 1 u J w I ••IFT I[ , 1 
o:J ITJ i<HTEAI 

CDf 0J, s !C£:C= JCT:CE! CDl••TfRJ 
rn m moo m mm ru r ..... 1 

fTI(l) j Olo:J (: l [C]C±J[D(EKlfAl 

CD rn CBI oo oo rn en co ' '"""1 
m mm c:ru m co M l••T£•1 
rn cs:i mnnm DD oo LD W r RJro mm r ..... 1 
Ct 1mrnrum OD CD · [[Jl swTI c::irnr .[) is•1n1 c::i l••T••I 

n J (z] W W OD([) C••illil 
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F.5. GPR INT 

The GPRINir statement provides direct, programmable control over the dots of the display 
w indo\v. Since the GP RINT statement sets and resets dots i.•i1ithin any 7·dot column. it is normally 

used in conjunction with the GCU RSOR instruction. The GCURSOR statement selects 1he 
appropriate column for modification and the GPRINT statement manipulates the dots o.•1ithin 
that colurnn. T he GPRINT statement is also capable of pr'inting several contiguous columns of 
in formation in a single st;atcmcn t. 

In orde r to understand the format of the ()PRINT statement. it is necessary to understand 
hO\"J the dots w ith in a column arc con tro11ed . The pattern of energized do1s within a column 
may be specified t!ither as a decimal nunlber o,. as a hexadecin,al character str ing. If the decimal 
system is used, then P.ach rO\V may be visualiied as being numbered, from t he top down, by a 
Po1o\ler of t\Vt>. T his is illustrated belo'<v; 

1 --------

2 ·- ------ -
4 --------

8 - - - --- --
16 - - - - - - - -
32-- ------
64---- - ---

With 7 dots to a column, each of which may either be on or o ff, the1e are 128 possible dot 
patterns. Thus, to specify a particular pattern one uses the format : 

GPRINT pattern-expression : pauern·expression2 . . {etc) .. 

where: 

pattern -expression evaluates to a number in 1he iange 0 10 127 and speci fics the pattern of 
energized (lots. Several pattern expressions may optionally be specified and must 
be separated by either a sem icolon or a comma. If a comma is used, a blank column 
\\lill be left bet\\leen every printed co lumn, 

Let us illustrate the utility of the GPAINT instruction by creating a new chllractcr: an Up 
Arro\v. First. we design our character on a grid representing the rows and columns: 

1 --- - * -- --
2 -- * - * - *--
4 *--- *- --· 
8 - - - -·----
16 - - - - * - - - -
32 - - - - * - - - -
64 ---- · ----

2 3 4 5 

r caution 
Observe the following when correcting the PRINT command in a program tor a GPRINT 
command: 

Example: r Rewite "PRINT" enui rely into "GPRINT". 

20 PiilNT AS 

L1nserti ng only "G" does not allow the computer to judge it as "GPRINT". 
{Th is is regarded as "G" and " PR I NT".) 

The same can apply when the CURSOR command is corrected to a GCURSOR command, or 

to the printer commands. 
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Bec.ause our character is 5 columns wide we will need 5 separate numbers in the pattern· 
expression list of the GPR INT statement. The numbers representing the columns 1 and 5 must 
each specify a sing le dot in the row labeled 4. Similarly, the numbers representing columns 2 
and 4 must eacli specify a single dot in row 2. The final statement is: 

GP RINT 4; 2; 127; 2;4 

The speci f icat ion of the th ird column (127) is the only number whose derivation may not be 
immediatel y obvio·us. The number 127 i s the sum o f a dot in the f irst row (1 ). a d·ot in the second 
row (2 ). a dot in the third row (4) , and so on . Thus. 127 is 1 + 2 + 4 + 8 + 16 + 32 + 63 and 
specifies all 7 dots in the column. Any patten) •nay be created by specifying a row or a sum of 
several ro .. -..s. 

If the hexadecimal addressing scheme is used. the 7 rov1s of the disp lay are conc.eptually divided 
in to a lower group of 3 ro\\IS and an upper group of 4 ro .. vs. Each group is numbered, from its t op 

row. by powers of two as illustrated below: 

1 
2 
4 
8 
1 
2 
4 

Thus, it is pos:sible to represen t all the patterns of a group by a single hexadecimal d igit. 
Because the lower group has only 3 rows, the range of allowable digits for this gro up will be from 
0 to 7. Of the two hexadecimal d igits required to specify an entire column. thic fi rst d igit will 
represent the lower group "nd the second d igit will represent the up~>e r group. 

The form of the hexadecimal GPRIN T is: 

GPR INT "hexadecimal-string .. 

where: 

hexadecimal-string is a string consisting of hex d igits. each pair specifyin9 the dot pattern of a 
single column. 

Usin g this format to create our Up Arrow character from the previous cxamp~c \vould give us 
the statenlen t: 

(;P RIN T .. 04027F0204" 
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Table of Hex Characters 

1 

2 
4 

8 
0 

--· - -

--* --

-- ·--

2 

- - · ---- · --

3 

·--
2 ---- -
4 -- · --
8 -----

-- · - -
-- · - - • 
-- ·-- • 

4 5 6 7 

1 - - - -- -- ·-- -- · --
2 - - - -- -- · - - -- .. --
4 --- --
8 -- · -- - -·-- - 11< - - -- · --

8 9 A B 

I - - . -- - - · --
2 -- · -- - -· --
4 - - · -- --·-- - - · - - -- . --
8 --· - -- · -- -- · -- -- · --

c D E F 

Demonstration Program 

This program prints all po$Siblc dot patterns. in order. from 0 10 127: 

Keystrokes: 

Program Listing: 

10 WAIT 0 : CLS 

20 FOR I ~ 0 TO 127 

30 GCURSOR 

40 GPRINT 

50 NEXT I 

60 WAIT 

70 GCVRSOR 155 GPRINT '"00" 

80 END 

EDl@JQDUJCOCDOOl "'"' ICDa::J COill 11c., .. 1 

rn oo CfJ rn oo c n 1 = 1 rn CJJ co1 mm CD 1 '"''i!l 
rnc ri rumao rn rn w ®co1 ..... , 
moooo moo rnon ro o:Jlc•T<•I 

rn l~ oo m w rn I •HT••' 
ooce: CY!) 00 CO CD loncol 

G.JLl!JOOmmrnrnoomcorum1 .. n 10 

00 CD l l!..JO:::ODCD flH••I CJ W 00 '""'"l ~1 ..... 1 
CIJ[lOCD [ o:Jfonu) 
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F.6. POINT 

The POINT furlction returns a number which represents the pattern of acti vated dots \•1ithin 

the given column. Thus, the POINT function allo .. vs the "sensing" of any column on the di splay 
under prograrn control. 

The format of the POINT function is: 

POINT position -expression 

... ,here : 

position-expression evaluates to a number in the range 0 to 155 and represents the column to 

be investigated. 

TI1e value returned by the POINT function is ;-i number in the range 0 to 127. The interpreta· 
tion of th is numl>er is a sum of po\·\'ers of 2 as explained in the section on GPRIN T . 

As an illustration assume that on the display is a capital I in columns 40 through 44: 

1 - - * - i+: - • --
2 ---- · -- --
4 --- - · - - --
8 -- -· - · ----

16 - - - - • - - - -
32 - - - - • - - - -
64 - - t:- • - * --

4 4 4 4 4 
0 2 3 4 

The expression: 

POINT 40 would retu rn 0, 

POINT 4 t would retu rn 65, 

POINT 42 would return 127. 
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Dcmo1l stration Program 

The program listed here fills the display within the character stored in AS and creates unusual 
patterns by reve rsing this character. The program utilizes several of the statements discussed in 

this chapter. 

Program Listing: 

10 AS = " X" 

20 WAIT 0 

30 Y = 5 : X = 155/Y C = O 

40 FOR I = 1 TO X 

50 GCURSOR C 

60 f'RINT AS 

70 C = C + Y 

80 NEXT I 

90 FOR I = 0 TO 155 

100 GCURSOA I 

110 A = 127 - POI NT 

120 GPRINT A 

130 NEXT I 

140 GOTO 90 

U::J!IDrn I'"'" '[]] r:i 1 "'"" [ ' J CXJ I smnl CJ fn•r£Rf 

ru r.e·i CEJ L£J w rn rn l•••••I 

CDOLl UJI = IC[Jl si"" i O CDL=.JWrr.JWl /_j[D 

1 •• ,.,1 c:::i m 1 = 11-~ , •• ,.., 
m m ru CID 1 R 1m r= 1 mm OD cx-1 r ..... , 

m un rum nn m rn CQJ oo m ''"""' 
m oo rn mco oo m rn 1•""'' rn ''"""' 
rn rJD o:::::i 1 = 1 ru oo c:o 1 ••TE•I 
CID cru oo oo rn w m ,, .... , 
rn m m OD mco 1=1menC2.J m mm1 •• ,.., 
OJ rn rn rn m OD mm rn ooco im••J 
OJOJWOO i =J OJffiWGMCIDCDOOMill ~•@ 

rnrnl.@..100 m ooco ao Lr_J rnt••ff•I 
rncomao m rx:irn m r •• , .. , 

rn m m m CID m OD rn m l!"""' 

NOTE: If the last lirle is included. the progran1 i.•Jill be in an infinite loop when run. (This may be 

stopped w ith ~he BREAK key). The character displayed may be changed by inserting a new 
character in the assignmen t in line 10. 
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G. DEBUGGING 

No matter hovv carefu l you a rc , eventually you will create a program which does not do quite 

what you expect it to. In order to isolate the problem, SHARP's designers have provided a special 
method of executing programs known as the "Trace" mode . In the Trace mode , the PC· 1500 will 
display the line-number o f each program line and \\lill hal t a fter the execution of that line. This 
allov1s you to follow (or t race) the sequence of ins.t ructions as they are actually pe·rformcd. When 

the program pauses afte r the execution of a line . y ou may inspect or ~l ter the values of vadables. 

The form of the instructio n for initiating the- Trace mode is simply: TRON. The TRON 
instruction may be issued as a command {in RUN mode) or it may be embedded .. as a statement, 
w ithin a p rogram. Used as a command, TRON informs SHARP that t racing is required during 
the ex·ecution of a ll subsequent programs. The programs to be t raced are then started in a normal 
manner, wi th a GOTO or RUN command . 

If TRON is used as a statement, it will initiate the Trace mode only when the line containing 
it is executed . If, for some reason, that line is never reached, the Trace mode \viii remain inactive. 

Once in itiated, the Trace mode of operation remains in effect until canceled by a TROFF 
inst ruction. The TRO FF inst ruction may also be issued as ei ther a command or a statement. 
The Trace mode can also be canceled by the key sequence: 

As an example of ... 1sing the Trace mode, enter the follo,ning program to com p u te the length 
o f the hypotenuse of a triangle given the length of the sides: 

Program Listing: 

10 IN PUT A. B 

2() A = A*A: B = B*B 

30 H = y(A + B) 

40 PR INT "HYPOTENUSE = '" H 

In RUN mode, issue the T RON command, followed by the RUN command. Not ice that the 
INPUT command operates in the usual manner by display ing a question mark for each inpu t 
value required. As soon as you have en tered two values, the line number of the INPUT statement 
appears : 

RUN 

· 1 1 0 

By pressing the CD (Up Arrow) key and holding it. you may review the entire lin e : 

RUN ;-i 

I 1 0 IN PUT A, B 

To continue the p :rogram, press the IT) (OO\vn A rrow) key o nce. This causes thie 1)e>:.t line to be 
execu ted and its l ine number to be d isplayed. Again, you may review the tine with the (Up 

Arro\v) key. You may a lso check the contents of any variable by typing its name and pressing 
!1!HJl!Jt) : 
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(where A is a p rogram variable) 

RU:'ll • 

4 1 

It is necessary to press the o:J (Do wn Arrow) key once for each line to be execu ted until 
t he p r'ogram ends. If vou do not w ish to con t inue normal line·by·line execution , p ress the ENTER 
key to suspend execu tion of the program. If you change your mind again, suspend ed prograrns 
may be cont inued with the CONT command. 

A sample sess.ion, usir\g our hypotenuse progr.am. fo llo\•Js: 

Keystrokes Display 

) 

r:t::i ill C9J ao TR ON -
!ENTER! ) 

ffiODCiD RUN -
1£NT£.RI ? 

rn 3 -
IENTEAI ? 

00 4 -
I EHTERI 1 0 : 

CD 1 0 : IN PUT A, B -
CD 20 : 

. 
CD 2 0 : A=A* A : B = B* B -
rn A -
(ENTER ! 9 

C!) B _ 

IEHTEA I 1 6 

m 3 0 : 

OD H -
I •.,.••I 5 

CD HYPOT EN USE= 5 

CD 4 0 : P R I NT •HY POT ENUS E= \\; H _ 

CD 4 0: 

rn ) 
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H. HEXADECIMAL Numbers and Boolean Functions 

H.1. Hexadecimal Numbers 

The PC·1500 provides the capabi lity to use a h exadecimal (base 16) number within any cxpre" 
sion in which a decimal number may b-e used. Hexadecimal numbers arc distinguished frorn 
decimal numbers by preceding them with an & {ampersand). The folloo,.ving are exa1nplcs of valid 

hexadecimal numbers: 

&16 &F &7ECA &08 &99A &- 5B 

Hexadecimal numbe1s may be used in calculations: 

10 + &A l<•T<A) 

A:UN 

Or ..... ithin programs: 

Prograrn: 

35 GPRINT &F, 54, &3E 

40 DATA 67, &7F, &26. 12, 305 

H.2. AND FunC1ion 

The AND function provides a boolean AND of the internal representation of t\vo values. The 

values must be in the range - 32768 through 32767. Numbers which exceed this range will cause 
an ERROR 19. 

Example: Result: 

10 AND &F 1 0 

1 ANO 0 0 

- 1 AND 1 

55 AINO 64 0 

16 AND 63 1 6 
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H.3. OR Func-tion 

The OR function performs a boolean OR on the internal representations o-f tvvo values. The 
values must be in the range - 32768 through 32767. Nu mbers which exceed this ran9e will cause 
an ERROR 19. 

Example: Result: 

10 OR &F 15 

1 OR 0 

-1 OR 1 - 1 

55 OR 64 1 1 9 

16 OR 63 63 

H.4. NOT Funt1ion 

The NOT function returns the boolean NOT, or complement, of the internal rep resentation of 
a single value . T he value must be in the range -32768 through 32767. If the value exceeds this 
range an ERROR 19 will occu r. 

Examples: Result : 

NOT 0 - 1 

NOT &F - 16 

NOT 55 -56 
NOT - 2 

NOT - 2 1 
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I. HAL TING PROGRAM EXECUTION 

STOP, CONT 
The STOP statement causes the computer to suspend the executi on o f a program. \.Vhen the 

program stops, the values of all variables .are retained and the p rogrammer may inspect and change 
these. The program may then be continued, a t the point where it was halted . with the CONT 
command. 

When the STOP statement is encoun tered by the computer a message simi lar to the following 

is displayed : 

[s RE A_ K_ l_N_ 6_ 0 
RUN 

\vhere 60 is the num ber o f the line which contains the STOP statement. 

If you wish to review this line. depress and hold tne CD {Up Arrow} key . 

When the BREAK message appears you may also review and change the values of variables. For 

example: 

HQ I EHTER) 

___ 5~23J 
AS IEHTERI 

L "DEDUCT IONS" 

Whenever you are ready to resume execution, s imply re turn to the prompt ( > } and type CONT 
ENTER. 

J. MODE CONTROL 

LOCK, UNLOCK 
The LOCK inS'truction may be used to control the mode (RUN, PROgram. o r RESERVE} in 

..... hich the computer operates. Included ,...,ithin a program it p revents the user fro m accidentally 
changing the mode and injuring the program. The LOCK instruction disables the MOOE key, 
" locking" the computer into whatever mode it is cu rrently in . 

To re-enable the MOO E key, the UNLOCK instruct ion is used. UN LOCK restores the normal 

functioning. allowing changes in mode . 

Either instruction may be used as a command or a statement. The forms are simply: 

LOCK 

UN LOCK 
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VI. EXPANDING THE PC-1500 

A. THE PRINTER/CASSETTE INTERFACE (CE-150) 

The Printer/Cassette lntcrfaco is an option for the SHARP PC-1 500 POCket computer. This 
unit can be connected to one or two cassette tape recorders. The tape recorders can be used to 
store programs and data on standard audio cassettes. Programs can be " loaded" back into the 
PC· 1500 for use at a later date. saving you the trouble of typing them again. 

1. Connecting the Computer to the Interface 
Connect the printer/cassette interface (CE·l 50) and the computer (PC·1500) in the following 

manner. 

(1 I Turn the computer POWCr OFF. 
Important Note! It is essential that cm11puter power be Of'f'. If P<iwer is ON, the computer 
may "hang up" (all keys inoperative). 11 this occurs, press the All RESET switch on the 
bottom of the computer while pressing the JONI key. 

(21 Remove the protective pin cover from the left side of the computer and snap it into 1>lace on 
the bottom of the printer (see figure). 

PfOleClivc 
pin covef 

/ 
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(3) Place the lower edge of the computer into the "cradle" so that the printer guides match·up 
with the cornputer guide-slots. 

(4) Lav the compu ter down flat. 

(5) Gently slide the computer to the left so t1:1at the printer pins are inserted into the computer 
(sec figure) . 

0 (l) 

0 

"A " m.:itk 

(b ) Oo\VO\Vdr d 

/ 

I 4Y/ I ~ fl!i I l 
c I " 

~ ,//// I Cal T OV'o'3Jd you 

rl + 
~ _l!-~ r ~ I 

J 
I 

!'"°' IAR'P -. .. . • · ·-··-·-

I 
.,._ !cl Lch""rd 

l 
Align this surfaoe 
with n-.i;.ting $ur·face 
of the printer. Make 
a c loS(? cont.Jct. 

Do not force the computer and Printer together. Cf match·uP does not easily take place, carefully 
shift the computer left and right to correctly position mating surfaces. 
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2. Power 
TI'e CE· 150 unit utilizes a rechargeable Ni·CAD battery power source. Therefore it is necessary 

to recharge the batteries after unpacking, and. when the message below is d r.splayed. (In this 
case, the printer is locked. To unlock the printer, press the loiil and !oN) keys of the computer 
in that order after charging the battery) 

(1 I ERROR 8.0 or ERROR 78 

Note: When the printer is in the pen replacement stOtc, the d ispl.ay of ERROR 78 m<liy a pp eat. 

(2) :CHECK 6 or NEW 0?: CHECKS 

r----------("How to connect the AC adaptor")--------~ 

' 

3. Connecting a Tape Recorder to the Interface 

AC adaptor 
EA·l 50 

l 

First connec• the CE·150 unit and computer, and connect a tape recorder with the CE·150 
unit as show-n in the following diagram. 

CE· 150 terminals 

® ® ® ® lol 
AC"' I ( Ajo "'>t; ll( .. .() AON'l(lll 

Grev plug 
htanster and 
collati01\} 

Red p lug 
(recording} 

Black p lug 
tremote 
control) 
(This p log can 
also be connected 
w ith REM t terminal) 

Tape Recorder 

Grev plug 
(trarisftr and 
collation) 

I 

cassette conntction cable 
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The following is a description of the minimum tape recorder specifications necessary for inter· 
facing with the CE· 150: 

, 
Item Requirements 

1. Recorder Type Any tape recorder. cassette. micro-cassette, or open reel 
recorders may be used in accordance \'vith the requirements 
outl ined below. 

2. Input Jack The recorder should have a mini -jack input labeled "MIC". 
Never use the "AUX" jack. 

3. Input Impedance The input jack should be a low impedance input (200 -
1,000 OHM.) 

4, Minimum Input Level Below 3 rnV or - 50 d B. 

5. Output jack Should be a minijack labeled "EXT. (EXTcrn al speakerl", 
"MONITOR", " EAR (EARphone)" or quivalent. 

6. Output impedance Should be below 10 OHM. 

7, Output levoel Should be above 1 V (practical maximum output above 
100 mW) 

8. Distortion Should be within 15% with in a range of 2 KHz through 
4 KHz. 

9. Wow and F lutter 0.3% maximum (W.R.M.S) 

10. Other Recorder motor should not fluctuate speed. 

In c~sc the miniplug provided with the CE· 150 is not compati ble with the input/output jacks of 
you r tape recorder special line conversion plugs arc avai lable on the market. 

NOTE: 

•Some tape recorders may reject connection due to different specifications. Or those tape re­
corders having distortion, increased noise. and power deterioration after long years of use may not 
sho111 satisfactory r esults owi ng to change in their electrical characteristi cs. 

•Precautionary Instructions for Tape Recorder Use 
(1 )For any transfer or collation. use the tape r ecorder that was used for recording, If the tape 

recorder for transfer or collation is different from that used for record ing, no transfer or 
collation rnay be possible. 

(2)Thc head of a tape recorder, if dirty, increases distortion or decreases the recording level. 
Therefore. keep the head clean. 

(3)Use a tape that is free of extremely low frequency response, scratches and creases. 
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4 . Load ing the paper 

For details refer to the instruction manual for CE· 150. 

(1} To remove the printer covur. shift the printer cover lock lever in the direction of the arrow. 

-...___ ____ _ 
Cl 0 0 0 
00000 
000 00 
ooooc 
o oo = 

(2) Cut the t ip of roll paper straight and insert 
the paper correctly into the paper inlet. IAny 
curve or crease at the paper tip may prevent 
paper inser·tion .) 

(3) Press the computer loN I key to turn it on, 
and press the [ li'ij key to feed paper. At this 

Poper i1llet 

t ime, feed the paper so that the paper t ip is _...-
3 to 5 cm above the printer. ( 
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(4) Insert the shaft into the paper roll and place 
the paper in the paper case. 

(6) Lock the printer cover. 

5. Replacing the Pens 
Four kinds of pens Ci)n be installed in this unit. 

Pen installation posit ions arc ~s illustrated below: 
For details refer to, the instruction manual. 

-----------~~~~~~ ----Pen posit ion 
detecti ng magnet 

3 !Red) 
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For pen installation or replacement. follow the procedure below: 

11) With the computer [j[) key pressed. press the printer GID . This allows the printer to be in 
its pen replaccrrlcnt state, when the pen holder shifts to the left and rotates. V\.1ith the pen on 
top changed, the pen holder moves to the right. (Release the key when the pen holder starts 
moving,). 

(2) To remove the pen. press the pen removal ----...,--~-Jc:J 
lever. This causes the pen on top to come off. 

tNotcl: Wh~n removing the pen, hold it lightly to 
prevent it from poppi ng up into the pfin ter. 

(3) Install a new pen. 

(4) To install or remove the next pen. press the OliJ key. The pen holder returns to the left. 
rotates so that the next pen comes up, and shifts to the right again. Remove the pen and 
replace it with a new one as in steps (2) and (31. 

(5) After pen replacement or installation. press the printer iJID with the computer (CL I pushed 
down. This causes the printer to be released from its pen replacement state, and the pen 
to return to the left. 

INote~: To use thi$ unit, inst311 the four pens on tho Pon holder. Opcrution with u lack of t.-ven one pen 
mav CJuse color ch{lnge:s to malfunction. 

Handling the pens: 
The pens are installed on the printer when it is used, and removed from the printer after use. Cap 

the pens and place them in their refill for storage. 
Leaving the pens installed on the printer ror a long time or otherwise exposed may cause the 
ink to dry. 
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THE COMMANDS FOR THE PRINTER ANO TAPE RECORDER TO BE DESCRIBED 
HEREAFTER ARE ONLY AVAILABLE ON THE OPTIONAL PRINTER CE-150 !WITH A 
BUILT·IN CASSETTE INTERFACE). SINCE THE COMPUTER IS NOT EQUIPPED WITH 
THESE COMMANDS, PROGRAMMING WITH THEM IS POSSIBLE ONLY WHEN CON· 
NECTED TO THIE CE·150. THEREFORE, BE SURE TO CONNECT TO THE CE·150 
FOR PROGRAMMING BY USING THESE COMMANDS. 

1. Tape Recorder Operation 

We (Ccommcnd that you follow this procedure \.Ising a small, simple program. Ii) the evef'•t of a 

problem. it will be easier to re·perform the operatic>n. Enter the program now. 

You must prepare the tape recorder for progr•m •nd d• t• transfer. The following steps are 
necessary to do th is : 

1. Turn the "remote" switch on the intcdace (CE·150) OFF. 

2. Put a tape inuo the tape recorder (an important step) . 

3. Find a blank portion of tape. If the tape is brand new. advance it past the leader port ion. 
If your recor der has a number counter, jot down the number. This is extremely helpful in 
telocating the program you are saving. O .K, next . .. 

4 . If your recorder' has an automatic volume control, set it on automatic. If it is a manual 
volume cont rol , turn the volume level up halfway bet .. vccn middle and maximum {Le. 3/4 

level) , If yoyr recorder h~ a tone control, tvrn the tone control knob to~ posi1ion h~l fwoy 
between in termediate and high (3/4 position}. 

5, Turn the "remote" switch on the inter face back ON. If your recorder does not have a 

" remote" feature, {this means that there is 1"10 place to connect one of the \• .. irc-s of the 
w i ring harness,} use the "pause" key to tem porari ly hal t recording. If your recorder does 
not have a ' "pause" switch, you arc makin11 things difficult. We strongly recommend th•t 
you get a recorder that has one. This wi ll make your ne\.v progr\lmming Pife much easier. 
Better yet ge't one that has both, a remote feature. and a pause swi tch. 

6. Depress botl> the RECORD and the PLAY keys simul taneously. If you •re using a machine 
\Vithout a "pause" switch you \vi ii want to do this immediately before saving the program. 

All readv' Ok. 1read on for the good stuff . .. . • • . 
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2. The CSAVE command 

Allr ight. countdown ch•cklist . 

1. Tape r'eCOl'der' ready and waiting? ves _ _ no _ 

2. Tape in? yes __ no 

3. Computer on? yes __ no 

4. Program on the computer? yes __ no _ _ 

5. Wires all hooked up right? yes __ no 

6. Did you jot down the counter number? yes _ _ no __ 

7. Are you dressed? irrclcv\lnt 

If you ansi.\ICl'ed "NO" to al'ly of these questions reread the pr'evious section to clear up the 
problem. 

Ok. one more thing and you arc ready to go: 

With the same comrnand which saves your p1rogram you must give the program a " fi lename". 
T his is for reference purposes. Your filename can not be longer than 16 characters. To s.ave 

the program with a filenarne type: 

CSAV E 1 ... ,, , " PROG,.1 IS><•HI .. 

Your program will be saved )Nith the name "PROG,.1" You can assign any name you desire, 
whotever is easi est for you to keep track of. Also. note that there is a 16 character length limit for 
your filename. If the name is longer than 16 characters, the excess is ignored. A good practice is 

to maintain a pro9ram 109, wh ich includes the program name, starting and st·opping location on 

tape (use tf\e counter numbers), and a brief descripti6n of what the program does. 

Press the (••m•I key. At this t ime you shoul<l hear a shrill buzzing sound , a11d the tape should 
be turning. Also the " BUSY" indicator should light up. TI1is 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. It took me only 10 tries to get it right. so don't be discourag•d. 
If I can do it, you can do it . 

Once the computer arrives at the end of the program, the "BUSY" indicator light will go off. 
the recorder w i;ll stop, and the "prompt" w ill re -appear on the display. Congratulatior'IS, your fi rst 

Program has be:en saved for future use. In order to insure that this has in fact been accompl ished 

we can read it back into memory from the tape as explained in the next section . 

3. The CLOAD command 

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

"What does it do?" you ask . Well. after CSAVEing your program simply type CLOAD? The 
computer compares the CSAVEd program wiith the one in its memory. If all went \vell, it will 

calmly display your filename and end its check. If all did not go well . an error message will be 
displayed, usually ERROR 43. This tells you that the prograrn on tape is somehow different 
from the program in SHA RP's memory . Erase that portion of tape and start again. Check all 
your connections. and try turning the volume Jnd tone up a little. 

The following are inuructions for loading a program back in : 
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1, Turn the remote switch on the interface OFF. 

2. Rewind the tape to the ptcice at ..... hich you $tarted, again using the number counter. (See 
how handy the number counter is!), 

3 . Stop rewinding. 

4. Turn the remote switch back ON. 

5. Press the PLAY button. 

6. Type: 

CLOAD I SH1nl .. PROG,. 1 I SHIH I .. 
and prc·ss the l••n•) key. 

(Remembcr"PROG .. 1" is the fi lename we have given to your program. If you saved the 
program under another name you must use that name instead of "PROG,.1) 

7. The "BUSY .. indicator will now light up, and the program will be brought back into the 
computer's memory for use. 

B. Type RUN, and the program you previously CSAV Ed will re·appear. The cassette 

retains a copy of the program, so you can CLOAO the same program over and over again! 
While loading, when an error message ERROR 43 or ERROR 44 is d isplayed, start again 

from the above step ( 1 ). 

4. PRINT:= and INPUT :: Commands 

PRINT II: 

Now, that we have illustrated the use of CSAVE and CLOAO. we would like ~o introduce two 
similar commands. The PRINT# command saves the value of a variable or set of variables on tape. 
This is different fr.om CSAVE \vhich saves a program. The purpose for saving data is to enable you 
to use the same data in another program. For example, in the folloi.ving program, the variable 

TS is in use: 

10: PRINT ''WHAT IS YOUR NAME ?" 

20: INPUT TS 

30: PRINT TS 

If you want to save the value of T$ for use in another program. you must issue the PRINT# 
command to save rt on tape. You can do this in two ways: 

1. Manually 

2. Through a prograrn 

Note: This operation requires the use of the tape recorder. so prepare the recorder to receive data. 

If you are not sure how, go back to the previous section. 

1. The Manual Method 

The manual method offers several options: 

OPTION 1: 

After running a program. switch to the RUN mode and type; 

rn [Jj] [O IJ[] CDl•••nlOO A. B. c {then press IEHT<RI) 

The tape recorder will now spring into action and will save the value of all variables on tape. 
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OPTION 2 : 

If you want to identify only certain variables to be saved type the following : 

[[J(Jj]OJIJ!J (JJl !llnHl[!:j "fil•nam•" ; A, B, C 

In this instance you have just specified variables A, B, and C as the ones to be saved on tape 
under the given fil ename. 

OPTION 3: 

You c.an also specify all values of related variables by typing: 

m OOOJ IJD CD l sHIFTI OD "lil•name" ; B ( * ) 

The * sy mbol will save all varietios of "B", includ ing a 11) and B itself. 

2. Through a Program 

To do this, simply assign a line number to the PRINT # command in your program. You 

may use any o f the formats descri bed above. When SHARP encounters this line numbe1 it 
\\'ill automatically activa te the tape recorder and be!1in to transfer the data to tape . Once 
again, PLEASE experiment. If things are not v1orkin9, 90 back to the p revious sections. 
Somethirng very simple may have been overlooked. 

INPUT#: 

This command a ll ows the same formats as P RINT# . The difference is that INPUT# transfcrs 
data from tape to the computer. (PRI NT # transfers data from the computer to tape). You can 
use the INPUT # command manually or asp.art o f a p rogram. Remember to prepare the tape 
recorder before you begin 10 use th is command. 

NOTE: II you are specifying more variables ('as part of your INPUT # command line) th an exist 

on tape the remaining variables will be assigned the value 0. If you are specityinQ fewer variables 
{as part o f your IN PUT# command line) than ex ist on tape the remain ing variable 111ill he ignored. 

5. Editing Programs (MERGE) 

The MERGE command a llows you to store two programs in the computer n1emory at the same 
time. Fo r example, le t 's as.sume the compute r memory contains the following p rogram: 

10 : PRINT "DEPREC IATIO N ALLOWANCE" 

20: PR INT " ENTER METHOD?" 

30: IN PUT A 

At this point you suddenly remember that you rnay have a simila r program portio n on tape under 
the filename " DE Pl". You \'t1ill, o f course, want to see if th is program has sections useful in the 
p rogram you a:re currently constructing. The fi tst step is to find the tape with DEP1 on it. Cue 
the tape to the place a t which "DEPl" starts. 
Now type: 

00cr.J00 CiD OCJ l smnl c::J[QJ cr.J ill!IJ l5H1FT! c::J then press l•NT<•I 
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The computer will now load "DEPl" into memory in addi tion to the program above. After 
'"DEPl .. is loaded, you might find something, in memory, like this: 

10: PRINT .. DEPRECIATION A LLOWANCE'" 

20: PRINT .. ENTER YOUR ME THOD" 

30: INPUT A 

10: PRINT '"INTEREST CHARGES" 

20: PR INT .. AMOUNT BORROWED?" 

30: INPUT B 

(etc) 

Notice thot, unlike the CLOAD command, the new progrom did NOT replace the existing one . 
Another thing to notice is that you now have duplicate line numbers. 

At this point you reali ze that the pari of "DEPl" which begins with line number 40 is useful IO 
the "Depreciation" program you are writing. Simply delete the fi rst three lines of the new 
program (starting with 10: PRINT "INTEREST CHARGES") and then edit the rest of the new 
program to suit your needs. PRESTO, you have saved yourself quite a bit of typing, by using 
a common progra.m portion. 

Again feel free to experiment. Try merging other program sections. 
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6. The CHAIN Statement 

CHAIN is a program instruction; it can only be used within a program, h cannot be used 
manually like CSA VE, CLOAO, and MERGE. The CHAIN statement a!lows you to run a program 
that is too large to fi t into memory all at once. Such large pro9rams m ust be divided up into 
scc1ions v-,1ith a CHAIN statement at the end of each section. These sections can be saved on 1ape 

will> CSAVE. 
For example, let's assume you have three program sections named PROG l , PROG2, PROG3. 

Each of these sections ends with a CHAIN state-merit. 

"PROG l " 

10 : 

20: 

1000: CHA IN 

1000: CHAIN " PROG2", 1010 

" PROG2" 

'---> 1010: 

. 

. . . 

r-1 2000: CHAIN 

2000: CHAIN "PROG3' 2010 

"PROG3" 

y 2010: 

. 

4000: ENO 

During execution. when the computer encounters the CHAIN statement . the next section is 
called into memory and executed. In this manne r, all of the sections are eventually run. 
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7. Using Two Tape Recorders 
Tape Recorder O 

Cf· 150 terminols 

@®®® ~ 
.,. .. . ... . ... .. .. , .. .:_ ......-C• 

t t t t 

Slack plug 
~remote control I 

S lock plug 
!remote control I 

Red plvg 
(recording) 

S lack plug 
(remote control I 

Grey plug 
(ta1nsfcr and 
collation) 

fied plvg 
(recording) Auxilia ry c.ablc 

(remote control) 

Cassette connection coble 

.JI 
f{lpe Recorder 1 

Grc.y plu!J 
ltranstP.r and 
collation) 

·~-
Black plug 
(remote control) 

When using two tape recorders. one of them is used for recording and the other for playback. 
As illustrated, the Printer/Cassette Interface and the two tape recorders are connected by using 
the connection cords and the auxiliary cord for remote control. 

• The CE·150 is equipped with two remote control terminals REM 0 and RIEM 1. either of 
which can be used. In program o~>eration {not manually), however, the program designates 
the tape recorder connected to the REM 0 ter•ninal or the REM 1 terminal. Therefore, these 
remote co1'trol terminals should be connected according to the pro!lram. 

In this section, how to operate the second tape recorder connected to the REM 1 terminal of the 
interface is explained 

1. Saving 
Procedures: 

( I) Type AMT OFF and press l•NT<• I to reset the second remote control function. (Control 
of Tape recorder 1 in the il lustrat ion above) 

(21 Put a tape into the tape recorder. 
13) Type AMT ON and press l•NT••I to set th·e second remote control function. 
(4) Set the volume and tone controls in the same manner as that explained previously in the 

single tape recorder. 
(5) Depress both the RECORD and the PLAY l>uttons simultaneously. 
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(6) Execute RECORD instruction. 
Program: CSAVE·1 "file name" U•T<•I 
Data: PRINT;; ·1, "file name"; vari able, variable, .. . • 
(Example! Designate PRO or RUN mode. 

CSAVE-1" PR· 1" l<•it•I 
After 1he saving the "prompt" will re-appear on the display and tape stopS. Rewind 
the tape for collation. 

2. Collating the Computer and Tape Contents 
Procedures: 

(11 Type AMT OFF l••r .. 1 to clear remote control functions. 
(21 Rewind the tape 10 the place at which you started. again using the number counter. 
(31 Enter RMT ON and the l••n•I key to set remote control functions. 
(41 Set the volume and tone controls in the same manner as that explained previQusly in the 

sin!lle tape recorder. 
(51 Press Playback button. 
161 Execute COLLATION instruction. 

CLOAD?·1" file name" , .. ,.., 
(Example) Designate PRO or RUN mode. CLOAD? ·l "PR·l" lt••c•I 
Execut ion ends when both contents match, resulting in prompt displays. 

3. Transfer from Tape 
Procodures: 

(1) Enter RMT OFF and the (••TE•! key to clear remote control functions. 
(2) Put a recorded tape into the tape recorder. 
(3) Type RMT ON and press the l••,,..I to set remote control functions. 
(4) Set the volume and tone controls in the same manner as that explained previously in the 

single tape recorder. 

(51 Press the Playback button. 
(61 Execute TRANSFER instruction. 

Program: CLOAD·1 "file name" l•NT<•l 
Data: INPUT:: ·1, " fi le name"; vari3blt, varialbc •...... l<H•<•I 
(Example) De<ignate PRO or RUN mode. 

CLOAD-1 "PR-1" lc••••I 
After the transfer, prompt displays result. 
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C. USING THE PRINTER 

NOTE: All explanatio ns and cx:imples in this secti on assume th at y o u have already : 

1) Properly conner. red the PC· 1500 Com pu ter to the CE· 150 Interface. 

21 Provided power to the CE·150 with a SHARP EA·150 elect rical adapt()r. 

31 Loaded the pens into the printer. 

4 ) Loaded the paper into the printer. 

If you have not done these things, please return to Section A of this Chapter for 
instructions. 

C.1. CE-150 PRINTER SPECIFICATIONS 

Characters/line : 

Character Siu: 

Printing Speed: 

Rott11 ion: 

Colors: 

Graphing System : 

Paper Feed: 

4. 5, 6, 7, 9, 12, 18 , or 36 depending on character size chosen. 

1.2 x 0.8 mm to 10.8 x 7.2 mm depending on character size chos•n. 

Maximum : 1 1 Characte rs per second when printing sm allest characters. 

Ch aracters n1ay be pr'in ted '" e ithe r o f two d irec tions on ei ther o f two axes. 

4 - Reel, Blue. Green, Black . 

X- Y axis plott ing. 

M anual or Programmable . 

C.2. The TEST Command 

The fi rst thing you will want to do is to test th e lunctioning o l the CE·150 p rinter. With the 
Computer and Interface ON, type: 

TEST land press l•• lf•U 

The printer will now draw 1 boxes, each a di ffe ren1 color. The color ol the boxes, from left 
to righ t. is what you chose as Colors 0 through 3 when you inserted the pens. 
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C.3. Printing Calculations 

Using the CE-1 50 ln1erlace it is possible 10 make a prin1ed copy of a series of manual calcula· 
tion• performed on the PC-1500 Computer as in Figure I : 

Figure I: 12000*. 055 
700 

?0<l+2S.S6 
005.56 

SIN 30 
0.S 

TX=.065 
0.065 

P=20000*TX 
1300 

P/J 2 
108.3333333 

To do 1his, simply set the Print Switch on the Interface to the "P" position : 

To prevent the automatic printing of mnnunl calculations. the Print Si.•1itch must be pl;:1ced In 
the ... " position. \Vi th the si.·1itch in this position. you 1nay still print out selected results by 
prefacing the computation wi th an LPRINT command (see LPRINT). Othe< commands which 
caure printing or drawing, wch as LUST, LINE, and others. are also functional in this mode. 

When printing, the color used will be the color which was previously specified. If you have just 
turned the machine on. this will be whatever color pen you have selected to correspond to Color 0. 
To change the color. you must issue the Color oommand (see appropriate section ). 

The character size used to print manual calculations is dependent on the previous specification . 
It the previous cha(acter size specified was size l or s i7.e 2 , then this size remains in effect. If the 
previous size. was larger than 2. then size 2 is used. 

Automatic printing causes the printer mode to be $Ct to TEXT. If you were in GRAPH mode 
ond wish to rc:turn to this mode. you must issue the GRAPH command . (Printer modes arc 
t!XPlaincd in th~ next section) . 
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C.4 Printer Modes 

As the pri nter is operating it may be in one o l t\vo modes; TEXT or GRAPH. These modes 

corresJ)Ond roughly to human typing versus hum.an drawing. Since ll\OSt commands \IVOrk only 
in one mode or the other, it is impor tant to select tlhe propt!r mode before issu ing i r'lstructions. 

The T EXT nlode is used for printing numbers and characters. The •:1id th of the printer's paper 
is d ivided into columns, the nombcr of which is related to the specified character size. Vert ical 
;ind horizont4:11 tabbing commands arc provided to f ormat text information. 

In the GRAPH mode, a variety o f diverse figures, charts, and tables may be created . Commands 
to draw both solid and dashed lines. using either a direct or relative coord inate systenl are 
available . All d rawings utilize a normal X- Y coordinate schen,e. 

To specify TEXT mode, the statement : 

TEXT 

is sufficien t . Certa in commands (d iscussed later I cause an automatic: switch to the TEXT mode. 

Specifying the GRAPH mode is equally simple. The statement: 

GRAPH 

w ill initiate this mode . setting the pen to the far left side of the paper. 

C.5. Listing Programs 

The LLIST command causes the current program, or portions ot the program to be printed. 

Because selective prin ting of program sections is possible , the LLIST command is extremely 

helpful during the program development pr~ess. 

The form of the LLIST command is similar to the form of the LIST command. Because LLIST 
is more versatile , there a re subtle d ifferences. The LLIST forms are as follows: 

LLIST 

Prin ts a ll program lines currently in the program memory . 

L LIST expression 

- Prints only the program line whose line number is given by expression. 

LLI ST • expres.sion 

Pri nts all program lines up to, and including, the line whose number is given by the 

expression. 

LUST expression. 

- Prints rp rogram lines beginning \o\lith the line whose number is given by iexprcssion. 

L LIST expression 1, expression 2 

Prints p rograrn lines beginning with the line \'Vhose number is given by expression 1 and 
ending with the line whose number is given by cxpression2. Thus, if the command is: 

LLIST 100. 150 

then all lines between 100 and 150 (if any) will be listed . 

LLIST "label" 

- Prints the program line containing the given label. 
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LLIST "label", 

p, ir1ts ptogram Jines beginning \'Jithl the line contain ing the given labe l and contin uing 

to the end. 

NOTE: Specification o l a label which does not exist will be s ignaled by an ERROR 11 
message . 

When printing a program. the colo r used w ill be t he color which was p reviously speci fied. If 
you have just turned the 1nachinc on, th is w ill be ¥1hatever color pen you have selected t<> 
correspond to Color 0. To change the colo r, y ou must issue? the Color command (see appropriate 
section). 

TI1e chatacter size used to list a program is dependent o n th e p re vious specification. If the 
p re vious charac ter size specified was size 1 o r size 2, then this size remains in effect. If the 
p revious s ize was larger thiln 2 , the n size 2 is used . 

The LLIST command causes the printer miode to be set to TEXT. If you were in GRAPH 
mode and wish to return to this rnode, you roust is.sue the GRAPH cornmand . 

While list ing a p rogram the PC·1500 cornputer atternpts to justify the program lines for 

reada bility. This is done by leaving spaces in the line numbers. Line number s which cire 1 to 3 
digits i."'ide \Vi ii be right justified within a 3 character field . Line numbers wh1ich are 4 or 5 digits 
w ide will be prin ted in a 5 character field : 

10: REM WIDTH 3 

20: REM 

300: REM 

2001 : REM WIDTH 5 

2010: REM 
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C.6. PROGRAMMABLE PRINTER CONTROL 

c.e.1. CSIZE 
The CSIZE com mand specifics the s ize of the characters for all subsequent priroting. There arc 

nine sizes available , ranging f rom 36 characters per prin ted l ine to 4 characters per printed l ine. 

The fo rm o f the CSIZE command is: 

CSIZE expression 

(eit her model 

The expressio n must evaluate to a nu mber in the range -1 through 9. T he \Vidth and he ight of the 
characters for each size is given in the following table: 

Table 1: 

CSI ZE 1 2 3 4 5 6 7 8 9 

Characters pe r printed 36 18 12 9 7 6 5 4 4 
line. 

Height o f each 1.2 2.4 3.6 4.8 6.0 7.2 8.4 9.6 10.8 
character (mm) 

Width of each ch aracter 0.8 1.6 2.4 3.2 4.0 4.8 5.6 6.4 7.2 
(rnm J 

C.6.2. ROTATE 

The ROTATE command is used. in GRAPH mode only, to sp@cify the direction in which 
p rinting o ccurs. Four directions are possible; Up,. Down. Left t o Right. and Right to Left (with 
the letter upside down) . The d irections are illuS'lrated in Figure 1, The form o f the ROTATE 
command is: 

ROTATE expression 

(GRAPH mode o nly) 

The expression must evalu ate to a number in the range 0 to 3. ROTATE 0 designates the 
normal manner of p rin ting characters f rom Lefc to Right. 

Figure 1: 

2 ..:- av 
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C.6.3. COLOR 

The COLOR command allows the specif icatio n of the pen to be used for all subsequent printing 
and drawi ng. If each pen position contains a different color pen. then the CO LOR command may 
be used to chan9e pen colors . The form of the COLOR command is: 

COLOR express ion 

(either mode} 

The expressio n nlust evaluate to an integer in the range 0 to 3. Each integer corresponds to a 
different pen. The color represented by the in teger \'Viii vary depending on the order in which the 
pens were loaded in the carrier. The correspondence may be determ ine(! by the TEST command 
!described above}. 

Numbers 11Jhich are not inte~1t1rs but which are in the range 0 through 3 \Vilt be truncated to 

integers. All othl!f numbers will cause an ER ROR 19. 
When the PC· 1500 Computer is tu rned OFF and then ON. again the pen which corresponds 

to zero is selected. 
In the TEXT mode, execution of the COLOR command will cause the pen position to be reset 

to the left side of the paper. In the GRAPH mode. the pen will return to its previous position. 

C.6.4. LF (Line Feed} 

The LF command causes the pal)er in the printer to be moved forward or bac ki.vards. The form 
of the command is: 

LF expression 

(TEXT mode onlyl 

If the expres.$io n evalua,es to a positive nvmber the p~per is a9vanetld the nymber of l in~s 

specified by tlu~ ex press ion. An ex pressi on i.•lhich evaluates to a negative number will cause the 
paper to be pulled back the number of lines specified by the expression. Th is is illustrated by 
Figure 2: 

Figure 2: (minus d irection} 

-2 - - -----------

- J - ----- -------

0 ---------- ~ - - < = pen position 

+J - - - ----- -----

• 2 - -----··- -----

(plus direction} 

The actual distance the paper is moved is related to the character size in effect when the LF 
instruction is specified. 

When the paper is traveling in the reverse direc tio n (i.e. it is being pulled back) an internal 

coun ter prevents it from moving backwards more than 10.24 centimeters (about 4 inches}. 

NOTE: Do noit attempt to insert paper i.vh ile the paper feed mechanism is operating. This can 
damage the prin~er. 
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C.6.5. LPRINT 

The LPRINT command is the main command for displaying text information o:n the printer . It 
is similar in nature to the PRINT command of the PC· 1500, and they share several of the same 
forms. However, because of the additional features available on the printer. the actions of the 
LPR I NT instruction arc more complex. We v1ill therefore concentrate on the subtl eties involved 

in using the LPRINT statement. 
The following discussion of the LPR INT comrnand assumes TEXT mode only. Although 

the given forms may work in GRAPH mode, their <lPerat ion will be different. 
The printing of a single item rema ins generally the same: 

LPR IN T item 

where item is an expression. character string, number. or name of a variable \•1hose contents will 
be printed. As usual, characters are left justified and numbers are right justified. 

Like the cursor on the display, if the pen is not positioned at the left o l the paper, prin ting will 
begin from the pen's position . The position of the pen may be changed by the LCURSOR 
statement or by the TAB cl ause (see below). 

A problem occurs \0Jhen one tries to print an item v1hich is too big to fit on one prin t line 
because of the current character size . If the item is a number an ER ROR 76 will result. If the 
item is a character string, the string will l>e continu:ed on the next line. 

Concern for lhe size of a printed itern is also important for the two-item LPRINT statement. · 

whose form is: 

LP RI NT item 1. item 2 

Using CSIZE 1 guiirantees that two numeric items \viii be printed on the same line. h'I this 

case, the items will be justified in the usual manner v¥"ithin the two halves of the printed line. For 

LPRINTs involving strings the picture is not so dear. If the items both fit, they are justified as 
usual and printed on the same line . If they do no·t fit , the results are usually split across two lines. 
For larger character sizes the two items are printed on tvJo successive lines. 

The semicolon rnay also be used in the LPR INT statement. It serves both to indicate minimum 
spacing of items and , at the end of a statement, to group successively printed items on the same 
line. In either case, if the total length of the items exceeds the capacity of the print line, the items 
are p rinted on successive lines (as many as necessary). The LPR INT with the semicolon has the 
form: 

LPR INT item 1 ; itern 2 · · · (etc) 

or the form: 

LPRINT item·list; 

Several of the \lforcmcntioncd forms arc used in the following demonstration program; 

10 A$ = .. ABCDEFG .. 

20 B = 123456 

30 FOR f = 1 TO 3 

40 CSIZE I 

50 LPRIN T AS 

60 LPRINT AS, B 

70 kPRINT A$; 6 

80 LF 5 

90 NEXT I 
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\"Jhich produces the output: 

ABCDEFG 
ABCDEFG 

11J4~ 

123456 
ABC DEF G 1234 56 

ABCDEFG 
ABCDEFG 

123456 
ABCDEFG 1234 
56 

The LPRINT command may Ile used without an item specification. in either TEXT or 
GRAPH mode: 

LPRINT 

Used in thi~ manner, it will cause a Carria.ge Return and a single Line Feed. It does not, 
however, reset the counters of the GRAPH mode. Thus. in the following example, although the 
LPR INT statement has been used to move the pen from Point A to Point B, the printer bel ieves 
itself to be at coordinates {150, 30) and will exe•cute all subsequent commands aos if it were. 

! (0, 0) 

B 

• 
A 

(150. 30) 

The LPRINT statement also incorporates a USING clause which operates in the same manner 
as it does in the PRINT statement. The USING clause may only occur in an LPR INT statement 
which is executed in the GRAPH mode. 

C.6.6. LCURSOR 

The LCURSOR statement allows positioning of the pen in a manner analogous to the CURSOR 
statement of the display. The form of the LCURSOR statement is: 

LCURSOR position 

{TEXT mode only) 

The character position to which the pen may be moved is. of course. des:>endent on the 

character size in effect. In general, the pen may be positioned at one space less than the maximum 
for the character size. For a list of the print line widths at each character size, refer to the CSIZE 
command in this section. 
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C.6.7. TAB 

The TAB statement is identical to the LCURSOR statement. except that it may be used with in 
an LPR INT statement . This type of LPR INT statement has the form : 

LPAINT TAB positi on; item·list 

The same comments which apply to the positi on expression of LCURSOR apply to TAB. If 
the itern ·list is empty the net 'esu lt of the instruction listed above \Viii be a Line Feed. 

C.6.8. SORGN {Set ORiGiN) 

The SOHG N command is used to establish the origin of the X- Y coordinate system for sub· 
sequent graphing commands. ·rhc SORGN statement makes the current pen pos.ition the o rigin . 
Thus, this instructi on is usually used d irectly afte ;r an instructio n v;hich moves the pen to a given 
spot on the paper. The form or the SO RG N command is simply: 

SORGN 

(GRAPH mode only) 

NOTE . The CE· 150 printer allows a pen posit ion to be sr>ccifiC?d which is outs ide the range of 
drav1able positions. In this case the pen moves as far as it can and then "cuts off ". If the pen is 
moved into this imaginary realm and then the SORGN command is issued, subsequent printing 
or drawing statemen ts ~·1ill have no effect . It ..... o uld thus appear as if the program \Vas in error 
or that the Interface i.vas damaged. 

The following program sets the o rigin to 100 units up and 100 units to the righ t of the pen's 
current position. ll then draws a 10 unit box wi1h one of the boxes' corners at the nevJ origin: 

10 GRAPH 

20 LINE (0.0) - {100, 100).9 

30 SORGN 

40 LIN E (0, OJ - (10, 10), 0, O. B 

50 TEX T 

60 END 

C.6.9. GLCURSOR 

The GLCURSOR statement moves the pen to any X - Y coordinate \'Vithout drawing a line. 
The form of the G LCU RSOA statement is: 

GLCURSO R (expre.,ion 1, expre-ssion 21 

Both expressions must evaluate to a number in the range -2047 to +204 7. Expression 1 
represents the X distance to the destination point and expression 2 represents the Y distance 
to the destination point. 

NOTE I f the destination point is outside the range of points to \"Vhich the p.en may actually 

move, the pen will stop at one side of the paper. Internally, the counters whicA control the pen 
are still COt.Jnting toward the goal. 

Examples of the use of the GLCU RSOR statement follow : 
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In the example at the right, the pen is moved 
to position {100. 150). 

In this example , the pen is incorrectly posi­
tioned in the " imaginary" rcgi on at position 
(1000, 10001. 
The pen actually moves to\¥ard the right 
margin and scrolls the paper back . As it 
reaches the right s ide it continues UJ! .. ..,ard 
until it reaches the built-in backing limit of 

10 cm .. at which time il slops. 

C.6.10. LINE 

x 

(100, 150) 

150 t 

L - ----1---- - -1----
o.o 100 y 

Pen$ internal 
position 

1000 -- ---------• 
---,. 

t 
Actuul 

pen posiiion 

0.1.-0------t-~,,)1-~-~~ 
1000 --­~---· 

The LINE command is the primary commar>d of the GRAPH mode. It specifies the movement 
of the pen from one point to another. If the pen is down as it moves, a line is drawn. The L INE 
comonand also al lows dashed lines to be drawn with ei\Jh t d ifferent dash lengths. The first from 
of the LINE command is: 

LINE (Xl, Yl)- (X2. Y2), line·type, color 

The starting point of the line is determined by the values of the expressions Xl and Yl . The 
destination poi mt of the line is determined by the values of the expression X2 and Y2 . Both the 
X and the Y va lues must be in the range -2048 to +2047. A value specification which exceeds 
this range will pJoduce an error. 

The line-type, and color pararncters are optional. If they are otn itted, tt1e values used are 
the values wh ich were in effect before the command. Color is. of course. one o f the colors in the 
range 0 to 3. The line-type must be an expression vfll ich evaluates to a numt>er in the range 0 
through 9. Table 2 identi fies the meaning of each option: 
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Line ·type 
Value 

0 
1 

2 
3 
4 
5 
6 
7 
B 
9 

Resulting 
Line Size 

Solid Line 
0.4 mm dash 
0.6 mm dash 
0.8 mm dash 
1.0 mm dash 
1.2 mm dash 
1.4 mm dash 
1.6 mm dash 
1.8 mm dash 
Pen Up (no line) 

0 

2 · ·· ·-· ·· · ····· ·--------- ------

3 -- - -- - --- -- -···-······· 

d -- - -- -·- - ----- - ---

5 - -- - - -- --- ---- -
6 - - - - - -------­

/ -------- ----
8 --------- -

9 

Used in another manner the L INE command interprets the point specifications as the endpoints 
of a diagonal. It will then proceed to d raw the box represented by the diagona l. The form for 
this LINE statemen t is: 

LIN E (X 1. X2) - (Y1 . Y2). line· type, color. B 

The upper case 13 indicates that this is a box drawing command . The other parameters are the 
same as for the previous form of the command. 

The final form of the LINE command allows multiple point specifications to be made. Each 
point, after the first, represents a destination e1)dpoint of the next line segment to be dr\J\Vn . 
The current position is assumed as the starting endpoint for the line segment. This form of the 

LINE command is: 

LINE (X1, Yll - (X2, Y2) - .. . (X6, Y6}, line·tvpe, color 

The three dots in the form above are used to indicate that a series of point specifications (up to 
six in a row} may be given . Note that the B parameter may NOT be used in this form of the 
command. An example program to draw a triangle using four line segments is given bclo1ov. Line 
15 serves merely to establish the origin, while !he triangle is d rawn by line 20: 
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10:GRAPH 
J5:LJNE <0.1 0) - ( 10 

0,0),9:SORGN 
20:L JNE <0,0)-(50 

, 50)-( - .50, 50)­
(-50, - 5 .0) - (0, 0 
) ' 0, 0 

30: TEXT 
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C.6.11. RLINE 

The RLINE command is the same as the LINE command except that all o f the point speci fic•· 
tions represent a position relative to the current pen position. rather rhan to the origin. The forms 

of the RLINE commands are the same as those of the LINE commands with the substitut ion of 
the word R LINE for LINE. 

Examples lollow: LINE (100, 10 01 - (200, 501, 2, 1 

y 

100 

---------------

1100. 100) 

' ' ' 
Color 1 

' ' .. 
1200, 50) 

LINE - (50. 100) - (100, - 100) - (- 50, - 100) 

y 

----------· 
Staftirtg pen position 

t 

_ __ -_50==..._--1-~IO~,~O~l __ __,,__ _ _ ___ -l-----'~X 

l-50, .:-too; f 
Pen gOCs 
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off edge and 
is lifted. 

(100, - 100) 
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RLINE - (50, 50) - {50, - 100) - (- 50, -50) 

----------

50 

50 

t 100 
S1ortin9 L 
"""position 

50 

- SO 

- 50 

----- --
LlNE (50. 501 - (100, 1001, 2, , B 
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y 

(100, 100) 
,.- ~--, 
I I 
I ,I. 
y I 
I I 

50 ~--+--J 
150. 50) 
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RUNE - (100, 501,, , B 

Star-ting 
pen position 

Vll. RESERVE MODE 
A. Defining and Selecting Reserve Keys 

An important, labor-saving feature of the SHARP PC-1500 is the six keys whose function may 
be redefined. These Reser~ keys allow the computer user to srecify frequently typed phrases 
or keywords wtnich are then recalled with a touch of a button. The Reserve keys are the six keys, 
in the top row of the keyboard, which are labeled !, " , #, $, % and &. Each of these keys 
may be assigned up to three phrases or keywords for a total of 18 stored phrases. 

The assignmer\I of phrases to keys is performed in the th ird of SHARP's mod'.es; the RESERVE 
mode. To enter the RESERVE mode press: 

(SHIFT ! ~ 

The mode indicator at the top of the display should now read RESERVE. To escape from the 
RESERVE mode.simply press the MODE key once. 

Because each Reserve key may be used to riecall any of three stored phrases, there must be a 
method of selecting which phrase is recalled when a Reserve key is pressed. This method is a key 
in the lower leh corner marked with the symbol ( ; }. Galled the Reserve Select key, this button 
selects .. vhich stored phrases currently correspond to the Reserve keys. It is important to note 
that the Reserve Select key changes the correspondence for all of the Reserve keys at once. That 
is to say that the Reserve Select key selects a group of phrases, each of which corresponds to a 
single Reserve key , Which group is currently selected is indicated by the small Roman numerals 
(!,II, and Ill) at the top of the display. 
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To assign a phrase to a Reserve key . ente r the RESERVE mode (press SH IFT MODEi and use 
the Reserve Select key to select the group (I, 11. o r Ill ) in which the phrase will be stored. Then 
press the apprOPriate Reserve key (!, ", ::, S, %, or &I. Depending on which Reserve key you 

pressed. the display will appear something like the following: 

RESERVE • 

(The number follo\•1i ng the F, si x in our example. represents wh ich key \.vas pressed .) When this 
prompt appears you may key in the phrase to be stored. As an e)Cample type the fallowing: 

This phrase is no\V associated \\'ith the Reserve key you selected. 

Let's test this. Return to the RUN mode by pressing the MODE key . Press the Reserve key 
you used in our example. The display will now show the command just stored: 

RUN • I 

RUN 100_ 
- --- -- --- ---- --

If you prC$$ the ENTER key the computer will attempt to run a program a t line 100. The 
advantage of the Reserve key is that you don't have to tYPe an entire command each time you 
desire to issue it. 

A special notation allowed in the Reserve mode could have saved us som.e troubh~ in the 

previous example. Th is notatio" is the use of the<;) (At sign I 10 reprcscni the ENTER command . 
If we had assigned the phrase "RUN 100@" to our Reserve key, execution of the program would 
have begun as soon as we returned 10 the RUN mode and pressed the Reserve key . To demon· 
strate this. enter the follov1in9 statements as line 222: 

222 BEEP 5,50 : END 

Now ente r the RESERVE mode ond define one of the Reserve keys using the.e ke ystrokes: 

(Notice that the I ••r•i!J keystroke is still required to defir1e the Reserve key itself) . 

Return to the RUN mode and press the Reserve key just defined. You will observe that the 
ENTER keystroke after the Reserve keystroke is now superfluous. 

Actually our noisy example could have been accomplished by a.ssigning the phrase: 

BEEP 5.50@ 

directly to a Reserve key. Try it. 

B. Identifying Reserve Keys 

As y ou increase your use of the Reserve keys, you \11ill v1ant to temember which key has 

been assigned wta ich function. The PC-1 500 allows you to store three strings of characters (one 
for each group of R~erve keys) which identify the functions of the keys. These strings are 
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analogous to comments in the PR()gram mode. 

Identifying strings (called "'templates"'} are created in the RESERVE mode. Switch to this 
mode and select the appropriate group of Reserve keys using the Reserve Select key. Then instead 
of pressing a Reserve key. as you normally would, type a template and press ENTER. The 
template is then stored in association with the g.roup. 

As an example. pretend that we have assigned Reserve keys one through s ix (in group 11 the 
nomes of the- T ri9onometric Functions (Sine, Cosine. Tangent, ArcCosinc, ArcSine, and 
ArcTangent). In ordel' to rcmemt>er \•.ih ich key corresponds to ll'Jhich function we vJill specify 
a template. T<> do this switch to the RESERVE mode (press SH IF T MOOE}. and use the Reserve 
Select key to se1ect group I (a Roman numeral I will appear on the display}. Now type: 

"'SIN COS TAN ACS ASN ATN .. 

Keystrokes: 

' "'"" ' c:JClJ o:J[jj] l•••c•l (I)[QJ 00 ®«l 
CD rn 00 (•PAC.! ) rn m [Li ISP•c•I rn ill !JD 

1 ... °'' rn rn , ... cc1 
ISHtrT l c:::J i1lfT11t! 

The template has now been defined and stored. 

Return to the R UN mode by pressing the S key . To recall the meaning of the Reserve keys, 
simply press the (!!.Cl) (rccalH buuon and there they are! Press the lACLI key once mo1·e and 
the prompt retu rns. 

Templates may be created for each group of reserve keys, and may be up to 26 characters in 
length. Note that the template is strictly a reminder to you; the words or letters you store in a 
template have no meaning to the computer. 

C. Deleting reserve programs 

As you know. nu w w (LNTUI keys clear all reserve memories. 
Please note that the al>ova koy operation must be done in the RESERVE mode. 
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VIII. BEGINNING PROGRAM 
EXECUTION 

A. The DEF k ey 

The DEF key (short for define) provides several timc·sovlng shortcuts ... 

A.1. Running DE Finable Programs 

The DEF key is the third method of beginning a program. A. we have seen in the section on 
the RUN command. a program may be "labeled'" with a letter. The DEF key may be used to 
quickly initiate a labeled program. This is done by pressing the DEF key followed by the 

alphabetic key which corresponds to the label of the program. The following keys may be used 
in this manner: 

A, S, D, F, G, H, J, K, L, Z, X, C, V, 

B. N, M, SPACE and = 

As an example. en1er th• following statements to create three labeled programs: 

Program Listing: 

10 "Z" : GOSUB 500 
20 PRINT "Z KEY" 

30 END 

140 "A" : GOSUB 500 

150 PRINT "A KEY" 

160 END 

270 .. " : GOSUB 500 

280 PRINT "SPACE KEY" 

290 END 

500 CLS : PAUSE "YOU PRESSED THE 

510 RETURN 

... 

In RUN mode , 1rY beginning each program wi th the DEFine key. Notice that specifying a 
letter for which no corresponding labeled program exisuwill produce an ERROR 11. 

A.2. Pre-assigned Keywords 

A few of the most frequently used key\vords have been permanently assigned to a single 
alphabetic key in the second row of the keyboard . These keywords may be retrieved. in any 
mode, by pressing the DEFine key followed by one of the alphabetic keys. For example, to 
retrieve the keyword USING type: 
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The keywo rdls available and their corresponding alphabetic keys arc: 

Alphabetic key 

0 

·w 
E 

R 

T 
y 

Keyword 

INPUT 

PRINT 

US ING 

GOTO 

GOSUB 
RETURN 

u 
I 

0 
p 

CSAVE I 
CLOAD 

MERGE 

LIST 

Can be used, when the printer/ 
cassette interface is connected 
with the computer. 

~ ~ 

Template I 
1..-1>v'T PRINT V$ •NO <IOTO COSV ll AllT UAH C!lAVf Ct.OAO MllOCll' t. •ST 

DDDDD DDDD D 
D D DDDDD DD 
DDD D DDDDD 

Two templates are supplied with you r computer. Use them to 
identify the functional operation assigned to the defi nition keys. 

A.3. The AREAD statement 

l 
Labeled programs. which are initiated using the DE F key. may be given a single value each time 

the program is run without using an INPUT statement. The readi ng o f the value is performed 
by the AREAD statement. which must follow the program label on the same line . The AREAD 
statement has the form : 

AREAD variable·name 

where variable-name is a legal numeric or character variable name. 

Ta pass a value to a program which incorporates an AREAD statement. the user types the 
value, presses the DEF key, and then presses the alphabetic key corresponding to the program 
laool. 

As an example, enter the following two programs: 

Program Listing: 

10 "X" : AREAD TM 

20 TIME ; TM 

30 PRINT "TIM E SET TO "; TM 

40 END 

100 "Z" : AREAD DS 

110 PRINT "TODAY IS "; 0$ 
120 END 
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Return to the RUN mode and begin the program labeled X by typing the month, day, time, 
and DEF X : 

rn m mm rn rn0 rn co_1coJ CoJ :oEFI m 

This program will set the system clock to \•Jhateve1 tirne you specify befon? the DEF keystroke 
(see T IME funct ion). 

To begin the program labeled Z type a day of the week and DE F Z: 

B. Automatic Program Initiation 

Not only may programs be started quickly and easi ly using the DEF key, but they may be 
started to tally automatically when you turn the PC ·1500 on. 

To cause this to happen, you use the ARUN statement. Th is statement must be the very first 
state1nent in the pr·ograrn memory or it \Viii be ignored. In addit ion, several other conditions arc 
necessary for the ARUN statemen t to work. These arc that the PC·1500 was turned OFF while 
in the RUN mode, and that no errors are detected as the PC· 1500 is turned ON. 

The following program uses the ARUN statement to greet the computer operator: 

Program Listing: 

1() ARUN 

3() CLS 

5() BEEP 5, 50 

70 PRINT "WELL, HI THERE!" 

90 ENO 

C. Comparison of Initiation Methods 

Although the various methods of beginning a program superficially achieve the same result, 
their internal operation differs. In order to exploit these differences to your advantage it is 

necessary to discuss the storage of data with in the computer. Also included is a se.ction comparing 
the various internal preparations which arc m;ide by the PC· 1500 before running a program. 
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C.1. Fixed Memory Area 

Although all variables of the same IYPC arc utilized in the same man ner. they arc not treated 
the same internally. The PC·1500 inclvdcs a " foxed memory" area with enough storage space 

for 26 nvmeric variables and 26 character siring variabl01 (string size ol 16 characters). Con· 
seqvcmly the variables A through Z, and the variables AS throvgh ZS are permanently allocated 
within 1his area. 

All other variables. including those \vith tv10 c:haractcr n<Jmes. are allocated \•1ithin the main 
mcmor'y area ot the computer. This main memory area is iilso shelred by the instructions of 1he 

program, :ilthough the variables are allocated beginning at the opposite end of memory from the 
Instructions. Because the program instructions and data share the same area it is possible for them 
10 use up all available storage. In this case an ERROR in the range 177 through 18 1 will occur. 

It is importar't to realize that the two memory areas are not treated the same upon profJranl 
initiation. This is explained in the chart in the next section . Basically. variables in the fixed 
memory area ar·e never cleared except by an explicit CLEAR statement. Tho$·e in main memory 
are cleared whenever a program is begun with the RUN command. 

One other idiO$yncrasy about the fixed memory area is that the data in this area may be 
redefined as a.n array whose name is@ (At Sign) , for numeric variables, and@$ for string variables. 
Thus. the design ation @(11 is the same storage location as the variable A and @ (26) is the same 
storage location as the variable Z. The designation @S (5) refers to the same location as ES, and 
the designation @S (20) refers to the same location as TS. For obvious reasons subscripts above 26 
are not allowed. Notice that the arrays@ and @Sneed not be dimensioned before use. 

C.2. COMPAR ISON CHAR T OF PROGRAM 

INITIATION METHODS 

RUN GOTO OEF 

Display is cleared. y y N 

Cursor returns to fir"$t column. y N N 

WAIT interval is set to infinite. N N N 

Trace mode is altered. N N I N 

Fixed Memory Arca is cleared. N N N 

Main Memory Area is cleared. y N N 

FOR·NEXT. GOSUB y y y 
internal stack is cleared. 

ON ERROR GOTO is y N N 
cancelled. 

DATA pointer for READ y N N operation is RESTOR Ed. 

USING format is cancelled. I y N N 
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APPENDICES 
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A. A BRIEF TABLE OF 
ABBREVIATIONS 

Printer Commands 

COLOR COL. LPRINT LP. 
COLO. LPR. 

LPRI. 
CSIZE CSI. LPRIN. 

CSIZ. 
RUNE RL. 

GLCURSOR GL. RLI . 

GLC. RLIN. 
GLCU. 
GLCUR. ROTATE RO. 
GLCURS. ROT. 
GLCURSO. ROTA. 

ROT AT. 
GRAPH GRAP. 

SORGN so. 
LCURSOR LCU. SOR. 

LCUR. SORG. 
LCURS. 
LCURSO. TAB 

LF 
T EST TE. 

LINE UN. TES. 

LLIST LL. TEXT TEX. 
LU. 
LLIS. 

Cassette Commands 

CHAIN CHA. MERGE MER. 

CHAI. MERG. 

CLOAD CLO. PRINT II P. II 

CLOA. PR. 1:1 
PRI. # 

CLOAD? CLO.? PRIN. ;; 

CLOA.? 
RMT OFF RM. <OF. 

CSA VE cs. RMT ON RM. 0 . 

CSA. 
CSAV. 

INPUT # I. II 
IN. l1 
INP. # 
INPU. II 
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Statements 

ARE AO 

ARUN 

BEEP 

CLEAR 

CLS 

CURSOR 

DATA 

DEGREE 

DIM 

ENO 

ERROR 

FOR 

A. 
AR. 
ARE. 
AREA 

ARU. 

B. 
BE. 
BEE. 

CL. 
CLE. 
CLEA. 

cu. 
CUR 
CURS. 
CURSO. 

OA. 
OAT. 

OE. 
DEG. 
OEGR. 
DEG RE . 

o. 
01. 

E. 
EN. 

ER. 
ERR. 
ERRO. 

F. 
FO. 

GCURSOR GCU. 
GCUR. 
GCURS. 
GCURSO. 139 
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GOSUB GOS. 
GOSU. 

GOTO G. 
GO. 
GOT. 

GPR INT GP. 
GPR. 
GPR I. 
GPRIN. 

GRAD GA. 
GRA. 

IF 

INPUT I. 
IN. 
INP. 
INPU. 

LET LE. 

LOCK LOC. 

NEXT N. 
NE. 
NEX. 

ON 0 . 
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PAUSE PA. 

PRINT 

RADIAN 

RANDOM 

READ 

REM 

RESTORE 

RETU RN 

Commands 

CONT 

LIST 

PAU. 
PAUS. 

P. 
PR. 
PRI 
PAIN. 

RAD. 
RADI. 

RADIA. 

RA. 
RAN. 
RAND. 
RANDO. 

REA. 

RES. 
REST. 
RESTO. 
RESTOR. 

RE. 
RET. 
RETU. 
RE TUR. 

c 
co. 
CON. 

L. 
LI . 
LIS. 
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STEP STE. 

STOP s 
ST. 
STO. 

THEN T. 
TH. 
THE. 

TRON TR. 
TRO. 

TROFF TROF. 

UNLOCK UN. 
UNL. 
UNLO. 
UNLOC. 

USING u. 
us. 
USI. 
USIN. 

WA IT w. 
WA. 
WAI. 

N EW 

RUN R. 
RU. 
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Functions 

ABS AB. MEM M. 
ME. 

ACS AC. MIDS Ml. 
MID. 

AND A N. NOT NO. 

ASC OR 

ASN AS. 

ATN AT. Pl 

CHRS CH. POINT POI. 
CHR. POIN. 

cos RIGHT$ R I, 
RIG, 
RIGH. 
RIGHT. 

DEG RND RN. 

OMS OM. SGN SG. 

EXP EX. SIN St 

INKEY$ INK. SOR so. 
INKE. 
INKEY. 

INT STATUS STA. 
ST AT. 
STA TU. 

LEFTS LEF. STR$ STR. 
LEFT. 

LEN TAN TA. 

LOG LO. TIME TI. 
T IM. 

LN VAL V. 
VA. 
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B. BATTERY REPLACEMENT 
FOR THE PC-1500 

When replacing the batterie3, these cautionary inst,.uctions w ill eliminate many problems; 

Always replace all four (4 1 batteries at the same time. 

Oo not mix new batteries with used batteries.. 

Use only: Dry battery (type AA. R6 or $U M·3, 1 .5V) x 4 

- -
BATTERY REPLACEMENT PROCEDURE 

Before the com puter c.an be used, or \Yhenevcr the battery indicator disappears, replacemen t of 

the batteries is necessary. Please follow this replacement procedure: 

1. Turn off the computer by pressing the :p<TI key. 

2. Remove the screw from the battery cover w ith a coin or a small scrc-.v driver (sec Fig, 1 ). 

3. Rcploce the 4 batteries. (Fig. 21 

O:tttcrv--++--+ 
covtr 

Fig. 1 

p 
iEJo + 

p 

Fig. 2 

4. Push the battery cover in slightly ,~,hile replacing the screw. 

5. To proceed press the @_N] and @ keys, IYP• NEW 11 and press (<HT<•l key. 

6. Check the following display. 

> 
{ __ Tho promp1 symbol is displayed. 

Ir the display is blank o r displays any other symbol than " > °'. remove the batteries and 
install them again. and check the d isplay. 
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Note: ~ ~f the computer will not be operated for an extended period of time. remove the 

batteries to avoid possible damage caused by battery leakage. 

Keeping a dead battery may result in damage to the computer due to solvent 
leakage of the battery. Remove a dead battery promptly. 

The rechargeable battery can not be used as a battery for PC· 1500. 

• The AC adaptor. EA· 150 for CE· 150 is al so used as an AC adaptor for the PC· 1500. 
when it is separated from the CE· 150. 

(Do not connect EA· 150 to the computer, PC· 1500, when the PC· 1500 is conncctocl 
to the printer/cassette interface. CE· 150.1 

--- ----
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Module compartment 
This is where 3n optional 1ncmory 
rnodulc is accommodatL"d. 

Do not tov ch 3ny connector 
in$ide the compartment. This 
may adversely aftr.ct the com­
puter due to static ele<:tricity . 
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C. ASCII CHARACTER CODE 
CHART FOR THE PC-1500 

Upper Bit Posit ions -+ 
b7,b6, b5 000 001 010 01 1 100 101 110 111 

Low Bit 
Positions 

Hexa 0 1 2 3 4 5 6 7 
decimal 

b4,b3.b2,b1 

~ 0000 0 SPACE 0 @ p p 

0001 1 I 1 A 0 a q 

0010 2 .. 2 B R b r 

0011 3 # 3 c s c $ 

0 100 4 $ 4 D T d t 

0101 5 % 5 E u • u 

01 10 6 & 6 F v f v 

·- ~ 

011 1 7 
~· 

7 G w g w 

1000 8 ( 8 H x h x 

1001 9 ) 9 I y i v 

1010 A * : J z j l 

1011 8 + . K " k { . 

1100 c < L ¥ I ' ' ' 

1101 D - ~ M 1T m } 

1110 E . > N /\ n -
, 111 F I ? 0 - 0 I 
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E: PC-1500 ERROR CODE LIST 

Error Code 

1 . Syntax error : 

<Display> 

Explanation 

T his error results from typing errors such as: 

miss ing information: 

10: GOTO 

or invalid commands. 

10: 5A = 1 or 

10: NEW 

(because NEW may not be a staternent.) 

ERROR IN 1 0 

2. Th is error occurs o,vhen there is mo FOR command corresponding to a NEXT com· 

mand, or when thete is no GOSUB command corresponding to a RETURN command. 

Ex. 10: FOR A ~ 1 TO 10 

100: NEXT B 

<Display > ERROR 2 IN 100 

4. This error occurs when there is no DA TA correspo;,ding to 3 REAO tOMi'lla~d . 

Ex. 10: READ X~ 
20: DATA 10 

30: END 

<Display> ERROR 4 IN 1 0 

5. This error occurs \'/hen an array variable is declared \\lith the name of an existing 

variable. 

Ex. 10: DIM A (10. 10) 

20: DIM A (51 

<Display> ER ROR 5 IN 20 

6. Th is error occurs i.vhen an array variable has been used \vithout .a DIM (dimension) 

statement. 

Ex. 10: CLEAR 

20: A (3) = 1 

< Display> ERROR 6 I N 20 
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PC-1500 ERROR CODE LIST 

Error Code Explanation 

7. This error occurs when the variable name is inappropriate. 

Ex. 10: A$ = 10 or 

10: FOR A$= 1 TO 10 

<Display> ERROR 7 IN 10 

8. This error occurs \vhen the dimension exceeds 3 in the declaration of array variable. 

Ex. 10: DIMA(3.4. 5.6) 

<Display> ERROR 8 IN 10 

9. This error occurs when the subscript number ot an array variable exceeds the size of 
the array stated in tne DIM command. 

Ex. 10: DIM A (3) 

20: A (41 = 1 

< Display> ERROR 9 IN 20 

10. This error occurs when there is not enough memory available to create rnore vari · 

ables. 

Ex. key operation 

MEM I ENTERI 

AB= 10 l ••TE•I 

display 

7 
ERROR 10 

11. This error occu rs when the specified l ine is not in the program. 

Ex. 10: PRINT "X = "; X : GOTO 5 

< Display> ERROR 11 IN 1 0 

12. This error occurs when tho USING command speci f ies incorrect format specilica· 

tions. 

Ex. 100: PRNT USING ":;; ~ :;; A :; "; 10 

< Display> ERROR 12 IN 100 

13. This error occurs when a program exceeds program-memory capaci ty or \•Jhen the 

Reserve key specification exceeds the Reserve-area capacity . 

Ex. key operation 

MEM (••T<•I 

15 A = A+ 1 IF.NTF.RI 
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display 

7 

ERROR 13 
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PC-1500 ERROR CODE LIST 

( 1 ) 

(2) 

( 1 ) 
(2) 

Explana1ion 

FOR statements have been 111ested too deeply and the stack capacity has been 
exceeded . 
While parsing an expression , buffer space has been exceeded . 

GOSUB statements are nested too deeply and the stack area has been exceeded. 
While parsing an expression, the string buffer size has beer1 exceeded by the 
character strings handled. 

16. ( n The value specified is over 1E·100 or less than - 1E100. 

Ex. 123E 99 

(2 ) The value set by hexadeeimals. exceeds 65535. 

Ex. &1 FFAB 

17. Data type (numerals, character sttrings) is inappropriate for calculation expression. 

Ex. 1 + "A" IEHTl!.ct l 

18. Number of arguments inappropriate for expression. 

Ex. L EFTS ("ABC") l••T••I 

SIN {30, 60) l<•T<>i 

19. Specified r>urneric value is outside the permitted range. 

Ex. 10: DIM A (256) 

< Display > ERROR 1 9 IN 10 

20. When fi xed memory array variables are specified. there is no • {'following ·@•or 
'@$'. 

Ex. 100: @S = "A" 

< Display> ERROR 20 IN 100 

21. A variable is reQuir'ed in the e:x-pn?ssion. 

Ex. 10: FOR 1 = 0 TO 10 

<Display> ERROR 2 1 IN 1 0 

22. Th is error occurs when the program is loaded . and there is no memory space available 
for loading. 

23. Th is error occurs the time is set incorrectly. 

Ex. TIME = 131005.10 l•• TE•l 
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PC-1500 ERROR CODE LIST 

Error Code Explanation 

26. This error occurs when the command cannot he executed in the current modu. 

Ex. < RUN MODE> NEW [i:•!!oiJ 

27. This ~rror occurs \\lhcn an optional printer is not connected and there is no progr&m 
wh ich corresponds to the given label. 

Ex. key operation display 

ERROR 27 

28. This error occurs when a command or function code has been inserted inside " " 
or when you try to substitute INPUT commands or AREAD commands lor character 
variables. 

Ex. 10 INPUT AS 

key operation 

!OU) w [• .... ) 

display 

ERRO R 28 

30. This error occurs t.\lhcn a line number exceeds 65539. 
(65280 - 65539 : ERROR 11 

Ex. 102235 A = 10 I rnrrnl 

32. This error occurs when the graphic cursor is between columns 152 - 155 during 
execu t ion ot input commands (input code cannot be displayed I 

Ex. 100: GCUASOR 152 

t 10: INPUT X 

< Display > E R R 0 R 3 2 I N 1 I 0 

177 - 181 Duri ng progra1n creati on the program has overwri tten the data area. Overlapping 

of th•ese tvJO areas occurred. 

0, 224 - 241 During execution ot INPUT commands or AREAD commands incorrect input 
data is given. 

Ex. 10: INPUT A 

k ey operation display 

123 PAINT (••1ttRl ERR OR 240 
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PC-1500 ERROR CODE LIST 

Error Code Explanation 

36. D.ata or characters cannot be displayed in accordance with the format speci fied by 
USING commands. 

Ex. 10: USING ··;;:;;:I'. :; = 
20: PRINT 12345 

The integer section together \0Jith its sign ha:s exceeded 4 digits spae:es. 

37. This error occurs in numeric calculations, when the calculation results have exceeded 

9.999999999 E99. 

38. This error occu rs when division has occurred using 0 as the denominator. 

Ex. 10: PRINT 5/0 

39. This error occurs wh~n an illogical calculation has been made: 

• negative number logarithmic calculation 

• ASN, ACS in the case of X = 1 

>t. Square Root of negative numbers 

Cassette Related Errors 

40. ln;,ppropriate s1>«ification for the expression. 

Ex. LN (-10) 

Ex. ASN I 1.5) 
ACS (100) 

Ex. SOR (-10) 

41. SAVE and LOAD have been specified for the ROM area. 

42. The Cassette fi le <lata is too large and cannot be LOADed . 

43. While verilying data using the CLOAD? command the format of data to he loaded 
does not rnatch the file format. 

44. A CHECK SUM Error has occurred. 

Printer Related Commands 

70. IH The pen has exceeded the coo•dinate range of: 
- 2048 < = x. y < = 2047 

(2) The pen will exceed the range upon execution of further commands. 

71. (1) The paper has backed up more than 10.24 cm in the TEXT mode. 
(2) The paper will back up more than 10.24 cm. upon execution of further com· 

mands (in TEXT MODE). 
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PC-1500 ERROR CODE LIST 

Error Code Explanation 

7 2. The value given is inappropriate for the value o f TAB. 

73. A command has been used in the wrong printer mode (GRAPH!TEXT). 

7 4. The numb'!r of commas (.)in LINE or R LINE command is too large. 

Note: Entry of over seven commas results in an error. Also. if the first comma is 
omitted, more then six \voutd cause an error. 

76. For LPR IN T, whon the printing of calculotion results cannot be done on one line 
(in TEXT mode). 

78. (1) Pen(s) arc in the process of being changed . 
(2) The LOW BATTERY state has not been corrected. (see Note 1) 

This error occurs when. for e ither of these two reasons, commands that move the 
pen (such as LPRINT and LIN E) are not able to be executed. 

79. The color signal hosn"t gone on . (see NOTE 21 

80. Low Battery. (sec NOTE 3) 

NOTES: 

(1) If ERROR 78 is due to LOW BATTERY state of the printer, turn OF F the 
CE· 150. After recharging the printer, turn the CE· 150 ON. You may now 
continue. 

(2) The color signal is for COLOR and goes on only when the pen comes to the 
left side. When the pen is in this position, it is possible to know the number of 
the present pen color position. 

(3) After rechargil\g, immediately push the PC· 1500 ON key again and start opera· 
tion. 
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F: SUGGESTIONS FOR 
FURTHER READING 

BASIC Programming 

Problem Solvina and Structu red Programming in BASIC by Elliot Kollman and Frank 
Friedman. {Addison-Wesley Publishing Co .• Reading, Massachusetts ). 1979. 

basic BAS IC by Donald M. Monro. (Winthrop Publishers, Inc. Cambridge. Massachusetts). 
197B. 

BASIC with Business Applications by Richard W. Lott. {John Wiley & Sons, New York, New 
York), 1977. 

Practic•I BASIC Programs edited by Lon Poole. {OSBORNE/McGraw·Hill, Berkeley, Cali · 
forn ia.J, 1980. 

General Reference 

Introduction to Computers and Data Processing by Gary B. Shelley and Thomas J. Cashman. 
(Anaheim Publishing Co .. Fullerton . California), 1980. 

0: ORDER OF EXPRESSION 
EVALUATION 

Calcul ations are performed in accordance with the following hierarch y: expressions in 
porentheses having the highest priority and logi:cal operations having the lo\•1cst. If two or more 
opera tions of the same priority are found in the same expression or sub-expression, they are 
evaluated from left to right. 

1) Expressi ons in Parentheses 

2) Retrieval of values from variables. TIME. Pl, MEM, IN KEYS 

3) Functions (SIN. COS, LOG, EXP, etc.) 

4) Exponen tiation (E • amplc: 2A • 3 = 2 * {A " 3)) 

5) Arithmet ic Sign (+, - ) 

6) Multiplication, Division (*. /) 
7) Addition , Subtraction ( +. - ) 

81 Compari5on OperatOts ( <. < =. "'. >"'. >. < > l 
9) Logical Operators (ANO, OR, NOT) 
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NOTES: 

When both arithmetic sign and expanents arc used in the same expression, the exponent is 
evaluated before the sign. 

Example: -5 " 4 is cvoluo ted to - 625 in$tcad of 625 

Calculations \Vi1hin parent_heses will be evalua1cd first . In expressions vvith several "layers" 
o f parentheses, ca lculations start \Vith the innermost pair and proceed to the o utermost pair of 
parentheses. 

Sample Evaluation 

7 " 2 + 3 * V 144 I vs1 + SIN ( 120 + 150) * - 3 

7 /\ 2 ;· 3 * V 144 I vs1 + SIN (2701 * -3 

7 /\ 2 + 3 * 12 I 9 - 1 * 3 

49 + 3 * 12 I 9 + - 1 * - 3 

49 + 36 I 9 + 3 

49 + 4 + 3 

53 + 3 

56 

(CALCULATION RANGE) 

Functions Dynamic range 

-1x 10100 < x logy< lOO(y = O,x ~ o: ERROR 39 
)' ~ x (y;<) y = O.x > 0 : 0 

y < O. x :%: integer: ERROR 3l1 

DEG: Ix l < l x 10'0 I In TAN x, ho .. vever, the following cases are 
SIN x excluded . 

COS x RAD: 1x 1< .!!..x1010 j DEG: lx l • 90(2n-1) ... 
RAD : Ix I • -;- (2n-1 ) TAN x GRAD: I x I < •; x 1 o'0 

GRAD: Ix I - 100(2n-1) {n: integer) 

SIN- 1 x 
-1fx~1 cos-• x 

TAN"'.Y Ix I < 1 x 10100 

LNx 1 x 10- .. & x < 1 x 10 100 

LDGx 

EXPx - 1 x 10100 < x ~ 230.2585092 . 
,;;- 0 ;:; x < 1 x 101

"" 

Fu nctions other thon sho\•1n above c.an be calculated only when x itays within the following range. 

1 x 10-••;:; 1.~ I < 1 x 10 100 and O 

(E x. ) e A j,l \ liPITt A) - ERROR 39 
(.$ "' 5 f<•"•l ...... e 

1-4) A J,l.5 f&HTtft ) ..... ERROR 39 
-4 A .0.5 (LHt(ij ..... -2 

• As a rule. the error of functional calculat ions is less than +-1 at the 10\-vest d igit of a displayed nume· 
rical value (at the lowest digit of mantissa in the case of sctcntific no tation system) \Vithin the 
above calculation range. 
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X. COMMAND COMPARISON: 
PC-1211 vs. PC-1500 

X.1 PC-1211 Instructions Available on the PC-1500 

1. Functions 

ABS 

ACS 
ASN 

ATN 

cos 
DEG 
OMS 
EXP 
INT 

LOG 

LN 

n IPIJ 

3. Commands 

CONT 

LIST 
NEW 
RUN 

4. Cassette Commands 

CHAIN 

CLOAD 

CLOAD? 

CSA VE 

INPUT:: 

SGN PRINT:: 

SIN 

V (SQuare Root} 

TAN 

(exponentiation) 

2. Statements 

AREAD 
USING 

CLEAR 

DEGREE 
END 

FOR-TO-STEP 
GOSUB 

GOTO 

GRAD 
IF 
INPUT 

LET 
MEM 
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NEXT 
PAUSE 
PRINT 

RADIAN 

REM 
RE TURN 
STOP 
THEN 

USING 
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X-2 COMMANDS UNIQUE 
TO THE PC-1500 

1. Functions 

AND 

ASC 

CHR$ 

IN KEYS 

LEFT$ 

LEN 

MIDS 

NOT 

OR 

POINT 

RIGHT$ 

RND 

STATUS 

STAS 

TIME 

VAL 

2. Statements 

ARUN 

BEEP (not PC·1211) 

CLS 

CURSOR 

GCURSOR 

GPRINT 

DATA 

DIM 

LOCK 

ON ERROR 

ON GOSUB 

ON GOTO 

POINT 

RANDOM 

READ 

RESTORE 

TRON 

TROFF 

UNLOCK 

WAIT 
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3. Commands 

(same as PC· 1211) 

4. Cass.ette Instructions 

CHAIN 

CLOAD 

CLOAD? 

CSA VE 

INPUT# 

MERGE 

PAINT# 

RMT OFF 

RMT ON 

5. Printer 

COLOR 

CSIZE 

GCURSOR 

GLCURSOR 

GPRINT 

GRAPH 

LCURSOR 

LF 

LINE 

LUST 

LPRINT 

RUNE 

ROTATE 

SORGN 

TAB 

TEST 

TEXT 
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&II•1i'ill!'@~l••;I AA@ @;l@~tff 51 f4:J!=t 
1. Functions 

Function Abbreviations Remarks 

ABS AB. Absolute value 

ACS AC. cos- 1 

ANO AN . exp. ANO exp. (logical And I 

ASC ASC Converts characteN to ASCII code 

ASC 0 charactcr" 
character vari\:lblc 

ASN AS. sin ~ 1 

ATN AT. tan - 1 

CHRS CH. Converts ASCII code to characters 
CHR. CHRS ASCII decimal code numeric value 

cos cos 

DEG Converts decimal degrees to degrees, minutes, seconds 

OMS OM. Converts degrees, minutes, seconds to dccin1al degrees 

EX P EX. eX 

IN KEYS INK. Character variable • INKEYS 
INKE. If a key is pushed during execution of INKEYS 
INKEY. command. the ASCII character will be read into the 

character variable. 

INT Truncates value to integer 

INT {10/3) (!:•r!EJ < Display> 3 

LEF TS LEF . LEFTS: (character variable, numeric expression) 
LEFT. Takes the specified number of ch¥acters from the left 

side of the specified character stri ng. 

LEN LEN .. character'' 
character variable 

Seeks the character count of the specified character 
string 

LOG LO. log10 X 

LN log. X 

MEM M. Displays the remaining number of steps available in 
ME. memory . Same as STATUS O. 
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Function Abbreviations Remarks 

MIDS Ml. MIDS (character variable. numeric exp 1, numeric 
MID. cxp2); 

Takes character (s) from the middle of the specified 
character string. -

NOT NO. NOT exp. !logical Negation ] 
- -

OR exp. 0 R exp. !logical Or) 

r. (Pl) Specifies ratio of circumference 
( = 3.1415926541 

POINT POI. Returns a number .. vhich represents the pattern of 
POIN. activated dots within the given column. POINT 

numeric cx:pression 
-

RIGHTS RI. RIGHTS (character var iable, numeric expl 
RIG. Takes the specified number of characters from the 
RIGH. right side of the specified character string. 
RIGHT. 

RND RN. RN D expression 

Command to generate random numbe1s 

SGN SG. Signu1n function 
-

SIN SI. sine 

V (SORI so. square root 

STATUS STA. STATUS 0 or 1 
STAT. (01 Number of program steps ava ilable. 
STA TU. 

( 1 ) Number of program steps already used. 

STR$ STR. STR$ numeric expression 

Converts numerals to character string. 

TAN TA. tan 

TIME Tl. (1) TIME =month. day, hour. minute. second 
TIM. Time function sets month, day, hour. minute. second 

(2) TIME (calls up date and time) 

VAL (value} V. "character" l 
VA. VAL { character variable I 

Converts character strings to numerals 

" Powers 
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2. Statements 

Command Abbreviat ion Remarks 

AR EAO A. AR EAD variable 
(auto read) AR . When execut ing programs by defined kevs. AREAO 

ARE. enters d-isplay con tunt into specified variables. 
AREA. 

AR UN ARU. AR UN 
(auto run ) Command to automatically start program execution 

when the PC1500 is switched on. 

BEEP B. BEEP exp l , exp2, exp3 
BE. Sound command. Turns sound generating functions 
BE E. ON/OFF. specifies loudness and length o f sounds. 

CLEA R CL. Command to clear all dat;i (variables) 
CLE. 
CLEA. 

CLS (clears) Display clear command . Erases d isplay. 

CURSOR cu. ( 1) CURSOR exp. (0 < - exp. < = 25) 
CUR. spe.:ification of starting posit ion of display. 
CU RS. (2) CURSOR 
CU RSO. cance ls previous specification. 

DATA DA. DATA <lXP. exp, ... 
OAT. Data to be read in using the READ command 

DEG REE OE. Angular rl)ode speci fication. 
DEG. Degree [ 0 ] is desionated . 
DEGR. 
DEGRE. 

DIM D. (11 DIM variable name (exp) 
(dimension) DI. (2) DIM variable name (exp) * exp3 

(3) DIM variable name (exp l, exp 2) 

variable name.: A, B, CS, OS, etc . . . . 

( ): specifics size and dirnension of th<! array 

exp3 : digit space specificat ion 

END E. Program ending command 
EN. 

FOR F. (1 J For numerical variable :;: exp 1 to exp2 
FO. Start of FOR·NEXT loop. Used in correspondence 

with NEXT command. 

TO (2) FOR numerical variable = cxp1 to cxp2 
STEP exp3 

STEP STE. exp 1: initial expression 
exp2: f inal value 
exp3 : interval to increase with each loop 
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Command Abbreviation Remarks 

GCURSOR GC. Specifies d isplay posi tion by dot units. 
GCU. 

(graphic GCUR. 
cursor) GCURS. GCURSOR expression (0 < = expression < = 155) 

GCURSO. or !&O <= expression < = & 9B) 

GOSUB GOS. I expression l 
GOSU. GOSUB "character" 

character variable 

Subroutine jurnp con1mands. 
Moves execution to specified line or label . 
Statements at this point are executed as a $Ubroutine. 
Used in correspondence with RETURN command. 

GOTO G. Jump commands. 
GO. 1 expression l 
GOT. GOTO "charactP.r'' 

character variable 

Moves execution to specified line or la bel. 

Displays on printer content given on displa·y. 

GPA INT GP. ( 1 ) GPR INT "00 00 00 . .. .. 
(graphic GPR. (inside " " are hexadecimal numbers) 
print} GPRI. 

GPRIN. (2 ) GPRINT 0; 0; . .. 

(3) GPRINT &O;&O; . .. 

GRAD GR. angular mode designation . 
GRA. grad !I 9 I ) is design~w;t, 

IF (1) IF conditional expression execution c()mmand. 

(2) IF ar ithmetic exptcssion c><ecution command. 

Evaluates given cond itions and either moves execution 
to the next line or exec1..1tes command. 

INPUT I. ( 1 ) INPUT variabl e, variable, . . . 
IN. (2) INPUT "character", variable, "charac1er", 
INP. variable 
INPU. 

(3) INPUT "character"; variable, "character"; 
variable 

LET LE. ( 1 I LET numeric variable = expression 

(21 LET character variable = "characters•r 

(3) LET character variable = character variable. 

LET follows IF commands. It can be omitted in other 
cases. 

LOCK LOC. Locks the MODE the computer is in. 

NEXT N. NEXT numeric variable 
NE. Shows the very end of the FOR·NEXT loop. 
NEX. 

The numeric variable must be the sa1ne as the nurneric 
variable following the FOR command. 
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Command Abbreviation Rernarks 

ON 0. ON ERRO R GOTO expression 

ERROR ER. Error trapping command. 
ERR. 
ERRO. 

ON 0 . ON expression GOSUB exp 1, exp2, exp3 

GO SUB GOS. Subroutine jump command. Specifies the place to 
GOSU. jump to {exp l. exp2, exp3) by the value of 

expression. 

ON 0 . On expression GOTO expl . exp 2, exp3 

GOTO G. Jump command. Specifies the place to jump to 
GO, (exp 1, exp2, exp3) by the value of the expression 
GOT. following ON. 

PAUSE PA. Sarne form as PRINT command . Displays the specified 
PAU. content for about 0 .85 seconds, then executes 
PAUS. Program. 

POINT POI. PO INT expression (0 < = expression < = 155} 
POIN. (& 0 < = express.ion < = & 9 Bl 

Reads out dot pattern of inforrnation d isplayed at 
speci tie--0 point. 
ex . A = POINT 56 

PRINT P. 1 expression \ 
PR. (1) PR INT "character" ; 
PR I. _ character variable J 
PRIN. 

{ expression [ l expression l 
12) PRINT "character" .. character" 

character variable f ' character 
variable 

f expression l { expression 
(3) PR INT "character" : "character" } 

character variable character 
variable 

{ expression I . . . . "character" ; . ' 
character variable 

RADIAN RAD. Angular mode designation. 
RADI. Radian ( [rad I ) is designated. 
RAD IA. 

RANDOM RA. Place the seed of random numbers prior to the use of 
RAN. RN D commands. 
RAND. 
RANDO. 

READ REA. READ variable, voriable • . .. 
Data re.ad in command. Enters data from DATA 
statements into specified variables. 

REM REM .. . document notes . . . 
(remark) 

Specify remarks not to be executed. 
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Command Abbreviation Remarks 

RESTORE RES. (1) RESTORE expression 
REST. Changes the order ol data read in by A EAO 
RESTO. commands 
RESTOR. (2) RESTORE 

start at beginning of first DATA statement 

RETURN RE. Return to continue execu tion after GOSUIB 
RET. staten1ent that invoked this subroutine. 
RETU. 
RETUR. 

STOP s. Command to hal t prooram execution. 
ST. 
STO. 

THEN T. Defines execution command for IF statement. 
TH. Jump commands are only possible to be def ined as 
THE. execution commands for IF command. I expression } 

THEN 0 character·· 
character variable 

TRON TR. Specifies the mode to perform debugging. 
(trace on) TRO. 

TROFF TROF. Cancels che mod• for performing debuggin•g. 
(trace off I 

UNLOCK UN. Cancels LOCK modll. 
UN~. 
UNLO. 
UNLOC. 

USING u. (, ) USING"::::: .::# 11 " " 
us. (21 USING"&&&·····&&&" 
USI. (31 PRINT USING "Format"; .... 
USIN. (4) USING 

(5) PRINT USING; 

Specifies display position by the value of the 
expressi0f1. 

WAIT w. WAIT expression (0 < = expression<= 655351 
WA. Specifics time duration of display when usin9 PRINT 
WAI. commands.. 

WA IT 1,;vith no argument cancels the previous specifica · 
tion (duraclon • lnfinityl 
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3. Commands 

Command Abbreviat ion Remarks 

CONT C. Aestafts execution of programs that have been 
(continue) co. temporarily hal ted . Effect ive in the RUN mode. 

CON. 

LIST L. command that performs program l isting. Effective in 
LI. the PRO mode. 
LIS. 

NEW (1) NEW (2) NEWO 

In the PRO mode, clears the program o f all variables. 

RUN R. (1) RUN 
RU. (2) RUN expression 

(3) RUN "character" 
character variable 

Effect ive in RUN mode. 

4. Cassette Commands 

Command Abbreviation Remarks 

CHAIN CHA. Transm ission c ommands. \IVhen used in the middle o f 
CHAI. a program, reads in programs from the :tape {transm its) 

and executes the program. 

( 1 ) CHAIN "filename" 
(CIHAIN·1 " filename") 

(2) CHAIN "fi lename", expression 
(CIHAIN·1 "filename". expression) 

(31 abbreviated forms of the "filename" for (11 and 
(2)' 

CLOAO CLO. Transm ission command . This command transmits 
(cassette CLOA. program or reserve content from the tape to the 
load) computer mr.morv. 

(11 CLOAD 
(CLOAD·1) 

(21 CL OAD "filename" 
(CLOAD·1 "filename") 
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Cornrnand Abbreviation Remarks 

CLOAD? CLO.? Comparison command. This cornmand co rnpares the 
(cassette CLOA.? program in the memory or the reserve con·tent with the 
load?) conten t reieorded on tape, 

(11 CLOAD? 
(CLOAD?·ll 

(2) CLOAD? "filename" 
(CLOAD?·l "filename") 

CSA VE cs. This cOrTHrland records on tape the content of program 
(cassette CSA. and reserve memory. 
save) CSAV. ( 1 ) CSA VE 

(CSAVE·1l 

(2) CSAVE "filename" 
(CSAVE·1 "filen~me"I 

INPUT;: I. :;: Data transmission com1nand . This command transmits 
IN . ;+ data recorded on tape into the specified variables . 
INP.# 
INPU.!i Takessame form as PRINT Ii command . 

MERG E MER. Transmission command . This comma1\d transmits 
MERG. programs t rom tape to the cornputer. Tak.es same form 

as CLOAO command . 

In this com mand, previously recorded programs w ill be 
retained as they are and programs newly read in i.'lill be 
added. 

PRINT# P.# Data rncording command . Thii command recordi onto 
PR.# tape the data stored in the PC·1500. 
PRI . " (1) PR INT:; variable name, variable name, ... PR IN, ;; 

(PRINT;: ·1, variable name. variable name . .. . ) 
(2) PRINT# "f ilename"; variable name .... 

(PRINT l! - 1. "filename"; variable naome, . . . I 

RMT OFF RM. OF. Th is command cancels the remote function of REM 1 
· (remote off) RMTOF . terminal. (For second tape recorder) 

RM T ON RM.0. This comm and res.ets the remote function of REM 1 
(remote on) RMTO. terminal. (For second tape recorder) 

5. Printer Commands 

Command Abbreviation Remarks 

COLOR COL. Specifies color of characters . 
CO LO. COLOR expression (0 < = expression < = 3) 

CSIZE CSI. Specifies size of the characters to be printer . 
{character CSIZ. CSIZE expression (1 < = expression < = 91 
size) 
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Command Abbreviation Re1narks 

GLCURSOR GL. Command that moves the pen position 1rom the 
(graphic I ine GLC. starting point to an X, Y coordinate . Valid for 
cursor) GLCU. GRAPH mode only, 

GLCUR. 
GLCURS. GLCURSOR (exPl. exp2) 
GLCURSO. 

GRAPH GRAP. This mode is used to dravJ graphs and illustrations. 
(graphic) 

LCURSOR LCU. Moves pen to desired position on printe r. 
(I ine cursor} LCUR, 

LCURS. 
LCU RSO. 

LF Performs paper feed as far as number of line feeds 
(line feed) shown by the expression. 

Valid for TEXT mode only. 

LF exprrcssion 

LINE LIN. Line drawing commands. 
Va lid for GRAPH mode only. 

( 1 ) LINE (exp1, exp2)-(exp3, exp4) 

(2) LINE (exp1 , cxp2) - (exp3. exp4), cxpS. cxp6 
(3) LINE (exp1 . exp2) - (exp3, cxp4). exp S, cxp6, B 

exp5: specifies l ine type 
exp6: specifies color 

B: specifics a box drawing 

(4) LINE (exp1, exp2)-(exp3, exp4)- . · · 
· · · (exp 11, exp 12) 

LUST LL. List program. 
LLI . 

l 
LLIS. 

LPRINT LP. Prints speci fied content. 
LPR. Valid for text mode onlv. Takes same form as PR INT 
LPRI. commands . 
LPRIN, 

ALINE RL. Command that draws lines wi1h the pen position as the 
(relative RLI. starting point. 
line) R LIN. Valid for GRAPH mode only. Takes same form as 

LINE commands. 
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Command Abbreviation 

ROTATE RO. 
{rotate) ROT. 

ROTA. 
ROT AT. 

SORGN so. 
(set origin} SOR. 

SORG. 
I 

TAB 

TEST T E. 
TES. 

TEXT TEX. 

Do not sale this PDF !!! 

Remarks 

Speci f ies d irection of characters to be prirl'ted (print 
direction ). Valid for GRAPH mode only. 

ROTATE expression to < = expression < ~ 3) 

This command specifies the present pen position as the 
new startin g point (point of origin}. Valid tor GRAPH 
mode only . 

Specifies p:en position. 

Val ic! for TE XT mode on ly . 

(1 I TA B Expression 

{2} LPRINT TAB Expression; .. . 

Color check . When executed, test draws a Smm by 
5mm square in each color. 

TEXT mode specification. 
and numer"als . 

END 
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Command Abb(ev-i atiOfl Rema rks 

GLCURSOR GL. Command that moves the pen posi t ion from the 
(graphic I ine GLC. starting point to an X, Y coordinate. Valid tor 
cursor) GLCU. GRAPH mode only. 

GLCUR. 
GLCURS. GLCURSOR (exp 1. exp2) 
GLCURSO. 

GRAPH GRAP. This mode is used to drav: graphs and illustrations . 
(graphic) 

- ·--
LCURSOR LCU. Moves pen to desired posi tion on printer. 
(line cursor) LCUR. 

LCURS. 
LCURSO. 

LF Perforrns paper Iced as far as number of line feeds 
(line feed) shown by the expression. 

Valid for TEXT mode only, 

LF expression 

LINE LIN. Line dra ... ving cornmands. 

Valid for GRAPH mode on ly. 

( 1 I LINE (exp1, exp2) - (exp3. exp 4) 

(2) LINE (•XP 1. exp2)- (exp3. exp4 L exp5, exp6 

(31 LINE (ex1>1. exp2)-(exp3. exp4). exp5, exp6, B 

exp5: specifics line type 
exp6: speci fies color 

8: SPecifies a box drawing 

(4) L INE (exp 1, exp2)- (cxp3. exp4) - . · · 
· · · (exp 11 . exp 12) 

LUST LL. List program. 
j 

LLI. 
LLIS. 

LPRINT LP. Prints specified content. 
LPR. Valid for text mode only . Takes same form as PRINT 
LPRI. commands. 
LPRIN. 

RUNE RL. Command that draws lines with the pen positio n as the 
(relative RLI . starting point. 
line) RLIN. Valid for GRAPH mode onl y. Takes sa rne form as 

LINE commands. 
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