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AN INTRODUCTORY NOTE 

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

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

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

• ASCII character set with upper and lower e<tses. 
• Scientific and mathematical functions. 

• User-definable function keys. 

• An extended version of BASIC which provides two·dimensional arrays, variable length 
strings, graphics commands, program chaining and many other advanced features. 

• Up to 16K bytes of optional RAM. (4KB: Model CE·l 51, SKB: Model CE·155, CE·1 59, 
16KB: Model CE·1611 

• An optional Printer/Cassette Interface (Model CE· 150) wh ich allows 4 color X· Y plotting, 
program and data storage, and printing of programs and data in one of nine different 
character size1. 

This machine is capable of many of the functions which only a few years ago would have 
filled a warehouse with tubes, wires, and engineers. Such sophistication does not require 
Engineering credential s to use. On the contrary , the PC·1500A and this manual, are designed 
to help you gain rapid access to th is new technology. 

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

The style of this manual is conversational and many examples are 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, have fun and don't hesitate to experiment I 

COMMANDS FOR THE PR INTER AND TAPE RECORDER 
The commands for the printer and 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 the CE·150. Therefore, be sure to connect to t he CE·150 for programming by 
using these commands. 
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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 SHA RP pocket computer we recommend that: 

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

During warm weather. vehicles left in direct sun light are subject to high temperature build up. 
Prolonged expc>sure to high temperature may cause damage to your computer. 

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

extended period of t ime. 
4. If service is required, the computer be returned only to an authorized SHARP Service Center. 
5. Th is manual be kept for further reference. 

T rouble-Shooting 

This unit, if subjected to strong external noise or impact during operation. may r'ender all its keys, 
. I ct• OltfAI( k . . inc u 1ng 1 ON I ey, inoperative. 

Should this occur, press the ALL RESET switch on the back of the unit for approx. 15 seconds. 
OIU!AJ<. 

with the @ID key held down. 

BREAK 0 
Press ION \ k ey . 

All reset s ... 1itch 

[

PreM the all reset S\..,.itch with anyj 
J)Ointod object such as a ball·point 
pen. Do not use easily b roken points 
soch as me-chaniCill pencils or the 
tips of needles. 

Then check that I NEW0?: CHECK I is indicated on the display. If tho display does not read 
NEW0?: CHECK. perform the above operation once again. 
And press the keys I CL I(][) 00 (][) [D I <•••• I . 
Next, press the keys I s""' I e Q:!JOO (][) l••n•I · 
With this operatic>n, the program, data and all the res~rved contents are cleared. so do not press 
the ALL RESET switch except when the above trouble occurs. 
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PC-1500A SPECIFICATIONS 

Model: PC· 1 500A Pocket Computer 
Number of calculation digits: 10 digits (mantissa)+ 2 digits (ex ponent) 
Calculation system: According to mathematical formula (with priority judging lu ne· 

tion} 

Program language: 

Capacity: 

Calculations : 

Editing function; 

Memory protection: 

Display: 
Keys: 

Power supply: 
Power consumption: 
Operating time: 

Operating temperature: 
Dimensions: 

Weight: 
Accessories: 

Options: 
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BASIC 
CPU: 
System ROM: 
Memory Capacity RAM: 

System area 
Input buffer: 
Stack: 
Others: 

User area 

CMOSS bit 
16 K Bytes 
B.5 K Bytes 

0.9 K Bytes 
BO Bytes 

196 Bytes 

7 .6 K Bytes 
624 Bytes F i)(ed men'lory area : 

(A-Z . AS-ZS) 
Basic program data area : 5946 Bytes 
Rcsefve afca· 188 Bytes 

. . . 230 (7C"1 -7FFFl 
Machine language area: 10 ytes !: 

Four arithmetic calculations, power calculation, trigonometric 
and inverse trigonometric func tions. logarithmic and exponential 
functiOr'IS, angu lar conversion, extraction of square root, s'ign 

function, absolutes, integers and logical calculations. etc. 
Cursor shifting ( • ~ ). Line up and down I I , t ) 

Insertion {INS), Delet ion {DEL) 

CMOS battery back ·UP 

(program, data and reserve memories are protected) 
26 character liquid crystal display with 7 x 156 Dot Graphics. 
65 keys including: Alphabetic, Numeric, User-definable Function, 
Pre·programmed 
6.0V, DC: 4 dry batteries (Type UM ·3, AA or R6) 
6.0V, DC: 0.13W 
Approx. 50 hours when 5555555555555. is on continu<>us 
display at an operating temperature of 20°C, this t ime may vary 
slightl y with the operatio n method, etc. 
• One hour operation per day allows the battery to be used for 

approx. 40 days. This is true for one hour operation con· 
sisting of 10 minutes of calculations or program executions 

and 50 minutes of displays. 
0°c- 4o• c l32° F - 104°F) 
195(Wl x 86(0) x 25.5(H} mm 
7· 11 / 16"\WI x 3·3/8"(D) x l"(H) 
Approx. 37Sg {0.B3 lbs.) (with batteries) 
Soft case. four dry batteries, t.wo keyboard templates, name label 
and instruction manual 
Printer/cassette interface {CE· 1501 
Expansion memory module (Pl'ug·in type, 4K Byte RAM: CE·1!51, 
BK Byte RAM: CE·155 and CE-159, 16K Byte RAM: CE·161) 
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INSTANT PROGRAMMING 

{No Water Necessary) 

This section is devoted e•clusively to a select group of people (the authors includedf whose 
inquisitiveness outweighs their patience {and perhaps their common sense). For those of 
you who absolutely must DO SOMETH ING with this miracle of modern electronics, we present 
a simple programming e•ercise. {WARN ING: 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-1500AI. 

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. computers are not .. super-brains" and do 
not have the avera9e human's ability to "figure out" what you desire. The PC-1500A simply awaits 
your instructions and performs them. Are you ready? Good, let's begin. 

E•ample 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 e•pect a puff of smoke!). The display 
portion of the com puter should be similar to the illustration below: 

· .. .. . · 
DEG PRO 

Press the ~ key Ion the far right side) until the abbreviation PRO appears in the upper 
portion of the d isplay. Uf you press the key too many times, just press it again until the desired 
result is obtained). The SHARP PC·1500A is ready to accept the series of instructions which make 
up a computer program. 

Enter the following keystroke sequence: 

rn oo oo 1=1 rn 1 ENTER I 

Notice that as you pre.s the I ENTER I key, the computer will modify what you have wped in. 
The display should now look like this: 

j DEG PRO 

10:A=1 

Note : Throughout this manual we will use I' for the number zero. so that you can distinguish 
between the letter 0 and the number ll. 

Continue by pressing the following keys. Do not be alarmed when each line disappears a.s 

you type its successor. 

rn m rn rn m m rn I ENTER I 
rnoorn1=1rnrn m I ENTER I 
rnmro-i rn rn CID moo I ENTER I 

At this point, your fi rst program is complete. Now you must tell the computer to "e•ecute;• 
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 el button once again and the letters 
PRO are replaced by the letters RUN at the top of the d isplay. 

One last step: type in tho letters 00 rn OD and press '"I E'""N~T~ER~) . 
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Congratulations! Your first BASIC program is now running. Your instructions are being 
followed and the computer is busy listing all the positive odd numbers. in order. 

"So," you say to yourself, " I'm a genius. But when wi ll it stop?" 
Well., . , . unfortunately, w ithout your intervention or battery fa ilure. this part icular progC"am 

will never finish. To see 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.re.perform lines 
20, 30, and 40 . . .. and so on forever. This repetition without end is known in computer ja,.gon 
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 lo• I key . Since the PC·1500A is al ready on, you 
are actually select ing the BREAK function. Don't be alarmed. Despite 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 BR EAK key, a message similar to the following is visible in the display 
window: 

••• • 

BF.'.EAK I t·~ 

T his informs you i.vhich instruction was being ''executed". or· worked on, when you interrupted 
the computer. Press the BREAK key once more, and the computer awaits your next instruction: 

DC< KUH 

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 !OFFt key to conserve batteries.} Others of you 
are already becoming programming addicts and will want to conti nue your education with our 
second example. (We hereby waive responsibility 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} replace the le tters RUN at the top of the d isplay. 
The PC·1500A will now let us submit a new program or modify an o ld 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 press ENTER. Aftoer a 
pause the > character {called a prompt) will return. 

Type the following keystrokes to enter the fi rst line of the program: 

moorn oomuorn '""'"' c:::im rn oorn1 .. •c•1 

oo m m m 1 .. ,"1 m ''""'' c:::i ' '""' ' rn rn IENTERI 
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Notice that pressing the I s•OFri key followed by a key which has another character inscribed 
above it, will enter the uppermost character. The shift key permits two characters to share the 
same button, and is sometimes called the "second function" key. Thus, in the fi rst line of our 

program (line 10 abovel , a l •••nl keystroke followed by a m causes a CD (semi coion) 
character to be entered. The entire line is stored in the computer as: 

DCC PRO • 

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

ITl m co (J[) m CllJ CD 1 ... ,,, I c:J CD CD CD Ci] (•••«I 

CD com ill lSHorT!(IJ (SH1n l c::J ISHIFrl GJ m I ENTERI 

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

m m co m m1 ••••'1 rn 1=1mmrnrnrnrnrn IENTERI 

rn oo CD rn m co 1 = 1 m rn rn m 1ENTER1 

rnoom w CllJ!Ilill CO !E[!J wcorn co IENreRI 

mm OD ill rn CD co l eNTER 1 

rn rn rn ill m m rn I •••n l om OD CID I eNreR I 

Our second program is no\v stored in the PC· 1500A's memory. Do you remember what must be 
done next ? If you said " Run ihe program" you are well on the way to programming competency. 

Retu rn to the RUN mode (HINT: use the MODE key) and tYP• in the word RUN. Press 
lt:Nru l to begin "execution" (another word for running) of our second program. 

Is the compUter interrogating you in the following manner? (If not. return to the PROgram 
mode and re·check your tYPing) . . .. KUH ,-. I ...,E.-· -. " " ·- .__ ·-

Good show! Dur program is asking the user {you) for information necessary to perform the 
task that wn, as programmeri, instructed it to perform. Recall the first line of ou r BASIC program 
(which you so kindly typed in for us) ; 

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 pri nt a list of numbers and their squares {the number multiplied by itself). 
First, however, it asks the user how many numbers and squares to print (LIST SI ZE?). The user 
(you again) respond's by tYPing a number and pressing (you guessed it l) l••n•I. 

Type rn and p ress IENTERI. 
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Watch c losely as pairs of numbers appear briefly o n the screen. The second number in the pair 
(on the r ight} will be the square of the first. Eight pairs of numbers will be displayed because 

that is what you asked for when you responded to t he program··s qYeSlion. 

When the prompt returns, re·run the program (type RUN, press IENTEAI ) and make a different 
response to the "LIST SIZ E?" Question. Run the program several times experimenting with 
different list sizes. You are experiencing one of lhe im po rtant advantages of p rogrammable 
computers; they can perform <1 ted ious task repeatedly, varying it slightly each time in response 

to the input. 
Re·run the program once 1llore but this time enter a zero for the list size. What happe ns? 

Yes. the program ends without lhaving produced a list. Althoughl this may seem odd, the PC·1500A 

is simply fo llowing our instructions. 

This illustrates w hy the computer is such a powerful tool. It can be programmed to follow 
d ifferent se ts of instructio ns and proc·ess 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 compu ta· 

t ion of the list and goes to the end o f the program. In effect, it has made a decision based on the 
user's request. As a programmer, you contro l what decisions are possible and \vhen they are made. 

Thus. the full power of the c-0mpu ter is available to you to solve your specific problem in the 
manner you think is best. 

I. GETTING ACQUAINTED 

After you unpack your Sharp Pocket Computer (hereahe< we'll call it SHARP) and admire 
your handsome new friend. you might \vonder what you're staring at. Let's examine SHARP: 

Re$efvl'.lllle 
keys 

Batttry function indicator 

(!!!I c::i o o · C:T"-o o On·()ft keys 

~ - • ; - '1 . -.. , 

El m D Iii U a Ill U El II [iJI CD IE -CZJ 1-+-,c•e•• kev 

a a a ·m B Cl a a II G) IJJ-CD !!I 
aaaaaaman !Bm s EIG 
.... !IJl:EJ+.r ctlfil '""' I · GJUJG . 
~ ..u ~~' ._, ->l .!U~"' 

Small k~y Entrv key 

Numeric k.cvs 
Alphabetic key!. 

We w ill describe the d ispla.y in a moment. First, even before you turn on SHARP, notice 

several important features o f the keyboard: 
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A. ON AND OFF KEYS 

Obviously these keys turn the power on and off. SHARP, to conserve its battery, 1111ill auto· 
matically shut (>ff i f nothing is keye<l in for a period of about seven min\!te$, vn!ess a program is 
being executed. Observe inscribed above the ION ! key the phrase BREAK. The loN I key can be 
used to BREAK. or interrupt, the execution o f a program. This function isdescdbed in more detail 
later in th is manual_ 

B. ALPHABETIC KEYS 

The Alphabetic keys allow the computer user (you) to give instructions and enter data. In addi· 
tion. these keys may be used to designate "storage areas" \Vithin the computer's memory into 
and from which you will be able to save o r retrieve data. T his use ... ,ill be covered in the section 
on variables. Lower case letters are availa ble through the use of the I sHOFr! and .SMU (SMALL) 
keys (described below}. 

C. NUMERIC KEYS and ARITHMETIC OPERATION KEYS 

With these you enter numbers for calculation. The 13'] , G , CI) , and !2J keys tell 
SHARP to add, subtract, multiply and divide. respectively. The [L) key allows the entry o f 
numbers in "scientific notation'', The use of th is notation and other soph isticate-d functions are 
described in the chapter on Advanced Calculations. 

D. SHIFT 

This key delivers the secondary functions inscribed above many non·alphabetic keys. For 
instance, to type a colon, press ' "''" ' and then the CI) (asterisk) key. When the SHIFT key is 
followed by an alp'habetic key. the lowcr·case letter is displayed. (NOTE: In the SMALL mode, 
the SHI FT preceedi'ng the alphabetic key will produce an upper·case letter). 

When the SHIFT key is activated, the word SHIFT appears in the upper !ch corner of the 
d isplay. The shift mode is only active for one keystroke at a time. 

The six keys at the top of the keyboard, directly b<Jlow the display window, are called 
RESERVABLE KEYS. Using the shift in a maonner we wi ll decribe later on, you can assign 
frequen tly typed commands or other operations to these keys. 
NOTE: If you press the IS><•nl key by mistake, press it again to cancel. 

E. LOWER-CASE LETTERS and the SMALL KEY 

The ~ key allows you to specify lower case for all alphabetic keys. If you do not specify 
the SMALL mode, SHARP will select upper·case for you each time you press an alphabetic key. 
(We c;ill th is the "default" mode, meaning the way in which the machine operates unless you tell 
it othervvise.) You can type individuai lower·case letters by pressing the fSH•FTJ key before the 
letter. 

The SMLJ key may be used to effect the SMALL mode. In SMALL mode lowerc;ise 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, the word SMAL L will appear on the 
top portion of the display window. Once you have p laced the computer in SMA LL mode, it w ill 
tcmain in this mode unti l you press the fSMU key again. 

NOTE: \Ve recommend that you restrict your use of lower·case for the moment. This is because 
SHARP only recognizes instructions in upper-case letters. When you learn to program, y ou 

.. viii find lo ... Jer·case letters handy. 
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F. THE DISPLAY 

Press ON. The "glass window" part of the computer is called the "display." It looks something 
like this: 

OCG ••• ·. :· 
•' 

On the d isplay you should see an ) (called a " prompt"), several words or abbreviations, ~nd 
a dot {indicating that the battery is functioning). Do not be concerned if the specific abbre-via· 
tions appeari ng on youl' display are not those of our illustration. These symbols change as vou 
operate SHARP. 

G. The CURSOR and the PROMPT 

At the far left of the display, find the prompt symbol (>I; it prompts you to talk to SHA RP. 
When the "prompt" appears it means SHARP has no immed 'iate plans and awaits your bidd ing, 

Type a letter of your choice. It replaces > at the left of the display. while to the right of your 
letter appears a _ (underl ine symbol). This is a curso r. As you press each key, the cursor inches 
its way across the d isplay, ind icating where the next symbol you type will appear. Type your name 
and no te the movement of the .;;ursor. 

If you type more than 25 characters, the limit that can be clisplayed at one time the entire 'line 
shifts left. (Try it!). Characters "pUshed off" the screen are not lost: they remain in SHARP 
as part of the typed line, up to a maximu m of 80 characters for any single line. We will see how 
to " recall" and ho\Y to change these characters in a later section. 

H. CLEAR 

(The red @ key in the upper right corner} 

Push this button and you Clear the d isplay of its contents. Use it to erase the charaC'tcrs 
that you just typed in. Notice that the prompt has returned, indicating that the computer is 
again waiting for your commands. 

The clear key is also used to cancel an incorrect command. (Sec the section on Error messages 
below). 

I. ENTER 

As you type into the computer, the let1crs or numbers appear on th• d isplay. SHARP will take 
NO ACTION, however, unt il you si9nal that you have finished typin9 {after all, it c;in't read you r 
mind). This is done by pressing the ENTE R key after your other keystrokes. At this point, the 
computer will scan the characters you have typed for correct form. Certain errors, but by no 
means all errors, will cause your input to be rejected. 

REMEMBER: Press the l••T••I key each time you wish to enter an instruct ion or item of data 
into the machine. 

J. ERROR MESSAGES 

Press the following keys: 

o:JIIJOJ I = I 

Now press I ENTER I. 

The answer should be displayed. Th ree, right? No? You get "ERROR 1" as your answer? 
Is your compUter defective? Never! There's a mistake in the form of the command. "ERROR 
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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 appendix). \'\'e'll take the blame for 
this first error and in later sections we'll shov1 you ho\v to use other keys to correct an erroneous 
command. For now. you may use the Clear key to erase the error message. 

K. BATTERY FUNCTION INDICATION 

When this dot disappears. the time has come to rejuvenate SHARP by replaci,ng its batteries. 

Sec Appendix for instructions. 
Battery function indicator-----~ 

li RUN 

THE CAN THE HAT _J 

L, RCL (Recall) key 

This key is used to "call up" or retrieve a previously stored statement Or' phrase in the Reserve 
Mode. To accomplish retrieval of a Reserve Mode entry, perform these steps: 

First enter the Reserve Mode by depressing the Reserve Select key (~)to select the group I, 11, 
or Ill the (RESERVE SELECT KEY is located immed iately to the left of the RCL (Recall} key). 

Now depress the RCL (Recall) Key and the Reserve Key previously assigned . If you have 
forgotten your pre~ious assignments, simply follow the instructions in paragraph B on page 130. 

QUIZ - CHAPTER 

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

H INT: Column B contains some silly possibilities. 

A 

al SHIFT key 
b ) The Display 
cl The Cursor 
d) ENTER key 
e) BREAK key 
f) CLEAR key 
g) The Prompt 
hl The red HEIR RING key 
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1) A malcontent given to constant S\-vearing. 
2) A key which cleans the display window and erases 

any re!Sults from previous computations. 
3) A key .. vhich selects one of 2 characters which share 

the same key. 
41 Ain't no such key. 
5) A character, appearing in the display, which informs 

the user that the computer awaits his/l~er command. 
6) The key which signals the computer that the 

User is finished typing. 
71 A key which interrupts a program in the process 

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

the next typed character will appear. 
101 The glass w indow on which information appears. 
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II. TAKING THE PLUNGE ... 

Actually. this chapter is probably misnamed; learning to use the PC·1500A is not nearly as 
shocking as plunging into a pool of \Yater. Ho\•.iever, it docs require that you approach the corn· 
puter w ithout fear. As \Ye 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 examples in 
each section. A good understanding of the basics will 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 the summary at the end of this chapter. 

A. MODE 

Let's begin with a key we have been ignoring until no\v. At the right o f the keyboard find the 
very important button labelled MODE. Press it repeatedly. Notice, each ti me you press the key. 
the changes in the abbreviati ons at the upper right. Changing the machine's mode in this way 
can be likened to shifting gears on a car. As each new .mode or gear is engaged, machinery wf1ich 
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. when you attempt to operate 
SHARP in an improper "gear", the computer will quick ly notify you of your mistake. 

By repeatedly pressing the MOOE 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 prcs$ing 

the SHIFT key before the MODE key. Later chapters of thi$ manual will describe how each of 
these modes contributes to the smooth running of SHARP. For now. remember that in ord~r 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 single key. This is explained in greater detail in Chapter 7. 

Note that the first time you turn the computer on after inserting 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 shu t 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 @ . This clears the display of any previous data 
which might interfere with a new calculation. Find answers to ·the following simple problems: 

Input Dis~lay 

mrnm 1 ••••• 1 7 
mGm l••t<•I 3 
mmm (ENTER) 2. 5 
mrnm IENTERI 1 0 

NOTE: Do not tYPe an equal sign. Remember from Chapter I that it is the ENTER key which 
informs SHARP that you have finished tYping and wish to lhave your command or calculation 
performed . 

Do not sale this PDF !!! 
15 



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

C. SERIAL CALCULATIONS 

You can utilize an answer from one C<Jlculation in a following calculation by proceeding 
directly to the second calculation. (Do not press CL between calculations). Thus, ii you are 
balancing a checkbook, you will operate SHARP in this fashion: 

Input Display 

161.16 - 47.50 i £HT£Rf 1 1 3. 66 

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

fEllTEll l 101 . 33 

As you will obs<Jrve, the result of the first calcu lation 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 have special meaning in the BASIC languag,e (and therefore to SHARP). 

Other operations can be performed similarily. Tiry these: 

Input Display 

5 1• 3 I tHttRI 8 

8+3 - 1 I ENTER I 1 0 

1.0'*3 - 1 1t .NTE:RI 29 

29f3 - 1 I ENTER! 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. Onoff?". To find the answer, you might imagine the 
subtraction from inventory negated; that is, you wou ld subtract the subtracti on. Type into 
SHARP: 5 - - 2 I '"n•I . Seven would be your hypothetical inventory. Try these similar calcula· 
tions with negatively signed numbers: 

S.*-2 

5+ - 2 

5/ - 2 

-5-2.3 

-5+ - 2 

- 5/ - 2 
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REMEMBER: To press CCTJ between calculations 10 Clear previous results. 

E. COMPOUND CALCULATIONS 

You can string together a sequence of calculations before asking SHARP for an answer. For 
example, you and two friends, Hob and Nob, wish to shore 5 apples twice a day for a week. How 
many apples should YOU buy to last the week? 5 apples ( I _J 3 friends Q(J 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 as to what they represent}: 

Input Display 

5*2 - 3.675 ) EHtt•I 6. 325 

5/3*6.2+7 - 47 I EHTt"ll] -29. 66666667 

F. USE OF PARENTHESES 

A problem which emerges as we invcstigato compound calculations is that of priority. For 
instance, the expression 5 - 3 I 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 lhc answer is 4.25. 

Located in the first row of keys arc the parentheses which you can use to clarify such 
ambiauities. Run the following calculations: 

Input Display 

5 -3 / 4 I CNTC•I 4. 25 

5-(3/4) I (NTf•I 4. 25 

(5-3)/4 I f .HT!lll 0. 5 

SHARP is predisposed {has "default" priorities) to perform some calculations l>efore others 
(for a complete listing of the order in which SHARP calculates, sec Appendix 0). Division and 
multiplication will be carried out before subtraction and addition, unless parentheses are used to 
direct a different ordering. Thus SHARP is built to interpret the first equation above as being 
equal to 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 2) * ( ( ( 3 - 1) I 4) * 6) IE:'llfAI 3 

The equat ions with in the innermost w.t of pare ntheses will al\vays be calculated first. 

REMEMBER : When in doubt. use pa rentheses to· c lar ify the o rder o f your arilhmetic operat ions. 

G. LOGICAL COMPARISONS AND INEQUALITIES 

SHARP will allow you to compare two 1Jalues or eQuat ions and \viii indicate to you the result of 
the comparison. T his abi lity is basic to designing programs which make decisions. The manner in 
which lhis is done w il l be recogn izab le to stude nts of th@ .. N@w Math .. as an inequality (don' t 
despair if you o,,·1eren't ra ised on Ne\v Math; the author \•Jasn't either). 

An inequal ity may be though t of as a comparison which is e ithe r true o r false. For instance, 
the statement "six d ivided by three is equal to t\vo" is a comparison which happens to be true. 
On the other hand. the statement, " six divided by three is greater than fi11e" is a false comparisol). 

Co1nputers and mathematic ians use the fo llo ..... ing symbols for the possible types o f com· 
parisons: 

< less th an 

> greater tha" 

= equal to 

<= less th an OR equal to 

>= greater than 0 R equal to 

<> not equal to 

Thus, we can restate tho above inequal ities symbolically. as: 6 { 3 = 2 and 6 I 3 > 5 respec· 
t ively. 

Given an inequality, SHARP will dete rrnine .. ..,hether the compariion is true or fa ls.e. In 
keeping \Yith current com pute r d esign practice, SHARP will ind icate a tt ue s taternent with a t and 
a fa lse s tatemerl! w ith a 0. For example if you type: 

6 13 = 2 

SHARP w ill respond w ith a 1 (for true). Typing the sequence: 

6 I 3 > 5 

will elicit a response of 0 (for false). 

Try the following t ests of SHARP's judgmen t (be sure you are in RUN mode) : 

18 

Do not sale this PDF !!! 



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

Keystrokes Result 

rn 1SHOFT1 m rn 1 .. ,,..1 g 

CJ:JI SH•FT I [;80011•11•1 1 

rn rn rn '"'"" 1 C3J c:o rnrn ''"""' 1 

m rn 1 ..... 1 rn 1 .... ,. 1 rn rn rn /J 

aJI = I aJlc•rcol 1 

a::JI SH..-. ! (3]Qi la:Jlun••I 1 

mrnrnrn1 ... ••l~ 1 = IOJOOOO LDCIJCEJ ITJlmu! 1 

As you may have observed , the eQuations which arc 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 illustrate a pract ical uso ol ineQualities: 

Nob enters Nails 'n Stuff hardware store. He fi nds that cement comes in 4, 8. and 12 
paund bags. The money h e has brough t with him will buy either two 12 pound bags or 
three 4 pound and one 8 pound bag. He wonders in which case he will get more cement. 
He asks SHARP if 

2*1 2 > {3*4} + 8 

SHARP replies 1; Nob buys two 12 pound bags. 

Experiment with ineQuali ties applying them to your own problems. 

H. EDITING KEYS AND FUNCTIONS 

Most humans (except us genius-wpes) have a tendency to make mistakes. Rccogniting human 
fallibility, the designers of the PC·1500A have incorporated several features which facilitate 
channes and corrections . 

O(L 

H.1 . Left Arrow(DE Lete key ffi 
By now, several of you may have discovered the Leh Arrow key at the lower right side of the 

keyboard. This key acts like the backSPaoe key on most modern typewriters; it allows you to 
move back over previously typed characters. 

In the RUN mode, naning with a clear display {i.e. with the prompt showi111J) type in the 
following characters: 

COCBJOO l•••CIJ m moo 1• .. col O:'.JODIXJ 
[s>Ace! OD [AJ CD 
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The display should appear as follows: 

J 
D(G RUM 

THE CAM THE HAT_ 

Press the Left Arrow key once and notice the manner in which the cursor changes. This 

"Flashing gr id" form of the cursor allows you to ,.ee the character at the current curso r position. 
Press the Left Arrow key repeatedly (or ho ld it down) until cursor is positioned •Over the N. (If 
you accidentally pass the N. move the cursor fori.vard again \•1i1:h the Right Arrow k-cy). 

Type a T. The T replaces the N and the cursor moves forward. This should not be surprising 
if you remember that the cursor indicates where the next character will be placed . 

Type these characters: 

1•••c<1 oo CD m OD CD oo (• .. c•1 OD oo m 
Now displayed is: 

[ Ti-IE 
OlG MUM 

C:AT i·JITHIM HAT_ 

As the display ii lustrates. characters which have lbeen typed over are gone forever. 

In addition to backspacing. the Left Arrow key has a second use. the OELete function whose 
abbreviation is inscribed above the key. To dele~e a character. place the cursor on the doomed 
character and press I SH•FT) lonl . 

Let's try it: move the cursor bac:k to the W .and press the sequence ( SH1frl !DELI four times. 
The display now shows: 

O(G RUN 

[ THE CAT It·~ HAT 

INS 

H.2. Right Arrow/INSert key !J!] 

As we have already seen. (sorry to ruin the surprise) the Right Arrow key moves the cursor 
foiward 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 1givcs us the ability to INSert characters within 
a typed line. This feature is handy for those of us who tend to forget little th ings {like letters and 
words). 

Move the cursor back to the H in HAT. Type the sequence SHIFT 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 fil led with new information. 

Type: 

2:0 
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Prest?! You have just insened a word. (I wish my typewriter could do this). 

H.3. RECALL FUNCTION 

Up to now we have been d iscussing ways to correet statements which had not yet been entered 
lthat is to say, you had not pressed ENTE R after your keystrokes). Once you press ENTER, 
however, SHARP immediately attempts to perform your c alculat ion. If the computer is 
successful , the result replaces your eQuation on the display. T he equation, however, Is not lost 
and may be recalled (red isplayed) by pressing either the Left Arrow o r the Right Arrow key. 

Clear the d isplay and type in the equation of your choice. Press ENT ER to compute the result. 
Reeall your equation. Note that to see the result again, it is necessary to re-compute the equation 

(using the '""'"' 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 features you have just learned. 

To test this, enter the following incorrectly phrased expression : 

45 * 63 I * 2 (•NT••! 
t 

When the error message appears (ERROR 1) press either of the Arrow keys to recall t he 
expression. You should see the Flashing.grid cursor positioned over the seeond multiplication 
symbol (asterisk). This is SHARP's way of indicating the point at which it became puzzled (and 
for good reason in this case). From here you may proceed to make any correct ion 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 o f which m ay be filled with a single 
item of data such as a number o r a name. 

You might remember variables from high school algebra. You learned (at least yoo were 
taught) that if SA = 30 then A must be 6, but if SA = 35 then A is equal to 1. The A in this case 
is a variable which holds a sin!)le number (not always the same and therefore a "varying" number) 
called the "value" of the variable. The ability to use a letter {such as A) in an CQuation instead 
of a specific number is very useful. Let's see why with the following oxample: 

General Duffer has his heart set on purchasing a se t of Dcluxo chrome.plated golf clubs. 
The $Cl oonsists of 5 clubs at S12 each, a bag at S21 .99 and three balls a.s Sl.56 each. The 
local Army PX is offering this set at a 1CJ% discount but they have an $8 polishing and 
delivery charge. Five Finger 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 enl ist the aid of h is SHARP 
PC·1500A. The General c.alculates the basic cost of the set and saves this result into a 
variable G (for golf, not gene ral): 

G = (5* 12) + 21.99 + (3 *1.56) ~ 

The resu lt is displayed ond can be recalled from storage by entering the name of the variable; 
m 1ENTU1 

.-.. · .- --. ·=-t·. t • f l [ 
... • •• 
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Now the General calculates the actual purchase p rice at the PX: 

G - (G* .10) + 8 IENTEAI 

DCC RUM 

I • l 1: 1 .::: C1C1~ 
1_11_1 • !"_. ·-· - · 

and the purchase price at Discount Bernie's: 

G - (G* .05) l•HT••I 

DCC RUN • 

Clearly, Discount Oer1'lie's has the better barga in. (Clever readers may have noticed that the 
General could have worked this problem using SHARP's unique recall feature (see Chapter 
2), though not Quite as easily) . 

There are severa I lessons to be learned from the preceed ing example . . . 
Observe that the General's first calcu lation had the following form: 

variable-name = expression 

An instruction w ith this form is known as an Assignment Statement. It is important not to 
confuse an Assignment statement with an inequality. Unlike Assignment statements, inequalities 
are not used separately, 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 w:ith the given variable name. Thereafter, using 
the name of the variable (G in our example) is juot like using the result itself. Notice also that a 
variable may be used as many times as needed in the same calculation. 

Variables can be used for other neat tricks, too. The value of one variable can be assigned to 
another. as in the statement: 

H = G 

which will copy our previous result into H. G has not been altered; the same result is now stored 
in two (iifferent var iables. 

Variables which hold numbers can be incremented or decremented in one statement as in this 
example: 

G = G + S 

This 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: 

2·2 
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The cost of a widget is stored in variable X. l\ssuming a 6.5% sales tax, what is the 
purchase price ol the widgetr : 

x - x + 1.065 

Of course, we could have written th is example as P - X * 1.065 in order to le<1ve 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, we have been using single letters as variable names. This provided us with 26 
variables (A through ZJ. In actuality, SHARP allows the use of over 950 variable names for single 
numbers. An additional group of over 950 variables may be used to store up to 16 characters each. 
Finally (as ii that weren't enoogh), using more advanced techniques. users may crute variables 
which hold as many numbers or characters as desired, limi ted only by the amount of memory 
avai lable in the computer. 

The naming-scheme for variables is simpie and easy to learn . Names of numeric variab les 
(ones used to hold numbersl mBy be chosen using the following rules: 

The name may be a letter; A through Z. 
The name may be a letter. followed by a single digit (0 through 9) or by another letter. 

Thus. the following are valid names for numeric variables: 

S, 01, TX, MM, Z9, RO, E. 

!1Q!g_: Due to conflicts with abbreviations which have o ther rneanir1gs in the BASIC language, 
SHARP does not allow the use o r these variable names: LF, IF , LN, Pl, TD. 

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

TS, P2S, T7S, AAS, YRS, XS, ZHS, 65$. 

NOTE: Due to conflicts with words which are part of the BASIC language, SHARP docs not allow 
1he use of these variable names : LFS, IFS, LNS, PIS, TO$. 

It is important to understand that a variable A and a variabl<> AS are two different variables, the 
first one can only hold a number and the second one can only hold characters. As we shall sec 
later. SHARP's BASIC includes instructions to convert charatters to numbers and numbers to 
characters. 

To store characters in character variables we use a variation of our friend the Assignment 
Statement: 

character·V.Jriablc~namc = "characters'' 

As an example type the following: 

0$ " "DAVY JONES" 

Now recall the contents of 0$ by typing [[} I SH1n I C(] l ENTER I 

DAVY JONES 
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Notice 1hat the space between Y and J was stored and that the " (double quote) characters 
were not. The double quotes serve a.s '"delimiters," a guide to indicate what other charac:ters 
will be stored. Any character (including spaces), except lhe double quote itself, may be stored. 
This sequence of characters enclosed by double quotes is called a character "string" and character 
variables are often referred 10 as "string variables." Each character variable can hold up to 16 
characters. Som~ caution must be used in order not to oxcced this limit or informotion will 
be lost. This is demonstrated by the following assignment which unintentionally normalizes 
John's eating habit's. Type: 

FS = '"J OHN EATS BUTTERIFLI ES" 

Now recall the information: Cl] @lliJ rn I ENTER I. Some change! 

One final point to remember about variables: t hey have the memory of an elephant. Inform .. 
tion remains stored in a variable until : 

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

2) A NEW or CLEAR command is 9iven . 

3) A program is run using the RUN command . 

4) The computer's bat1eries are changed . 

The value of a variable is even retained when the power is turned off! Test this by turning SHARP 
off, then on. In RUN mode, ask for the value of G (Type 00 (bm11l ). Impressive, ch? As 
you begin 10 program in the next chapter, you will find variables are indispensable. 

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

Congratulations! If you have pcrscrvered to this point, you now know the fundamentals of 
the SHA RP PC· lSOOA well enough to perform a wide variety of calculations. BecauJe the PC· 
1500A is so versatile. each reader will find many uses for it in his own fields of interest . No matter 
what your application is, however. you will eventua lly want to learn programming in order 10 fully 
exploit the power of this amazing machine. 

At this point yo u have a choice. For those whose heans 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 0, integrating your new knowledge with the information there. 
Then proceed to Clhapter 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· 1 SOOA operates in one of three different modes: RUN. PROgram. and 
RESERVE. Each change in mode causes a slightly different change in internal function. 
analogous to shifti ng gears in a car. The RUN mode is for c<ilculations and is the mode in which 
you must "run .. (execute) programs. In 1he PROgram mode, all writing and editing (additions 
and corrections) of programs Is performed. 

21 Calculations - SHARP performs common arithmetic calculations in the RUN mode. The CL 
(clear) key shou id be pressed before each calculation to clear the results of a previous calcula­
tion. !:!QI pre .. ing the Clear key between calculations allows a series of calcu lations utilizing 
the result of the immediately proceeding calculation. 
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3) Special Characters - The S (dollar sign) and the , (comma) have special meanings in BASIC 
and may not occur as part o·f a number with in a calculation. 

41 Negative Numbers - are denoted by proceeding 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 expression 

evaluat ion is given in Appendix 0. 

61 Inequal ities - Inequal ities using the symbols <. >. <=, >=, and < > (for less than, 
greater than. less than or equal to, greater than or equal to, and not equal tol will return~ for 
FALSE and 1 for TRUE. 

71 Left Arrow key - The Left Arrow key 13] acts as a non-destructive cursor backspace. Hold · 
ing this key will cause automatic repetition. The Underline cursor changes to a Flashing grid 
when placed over a previously typed character . Pressing SHIFT followed by the Left Arrow 
key invokes the DE Lete function, which deletes the character on which the cursor is J>Osi· 
tioned. 

8) Right Arrow key - The Right Arrow key moves the cursor forward non.destructively. Holding 
this key down will cause automatic repet ition . The sequence SH IFT, Right Arrow will invoke 
the INS.rt Junction; insert ing a " place holder" character at the current cursor position. Th is 
character can then be overwri tten with the information to be inserted. 

9) Recall function - After ENTER is pressed. and the result of a calculation is d isplayed, the 
original equat ion may be "eca lled by pressing either the Loeft Arrow or the Right Arrow key, 
At this point, changes may be made and the modified equation re·entered. The Reeall function 
will also work for any non-programmed expression which produces an error. In this case, the 
cursor will be positioned at the point of error deteetion. 

10) The Use of Variables in the RU N mode greatly increases the PC·1500A's computing pawer and 
provides brevitY in complex expressions. 

11) Assignment Statements using the forms: 
variable-n;;ime = 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 nu meric variables are: 
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 $ (dollar sign) as a 
suffix to all names. 

131 Exceptions - The following are exceptions to the naming scheme and may not be used as 
variable names: IF, LF, LNI, Pl , TO, IFS, LF$, LN$, Pl$, TO$. 

14) Life'1pan of Information - Information within variables is retained until : 

1) A CLEAR or NEW commad is given. 
2) A program is run using the RUN command. 
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 been needlessly shrouded in a veil of mystery for so long that most 
people as.sociate it with \Vizardry or mathematical 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 reasoning abil ities, 
your attention to detail, and your eagerness to learn. A ,,villingness to accept challenges is also 
useful {we won't kid you: at times programming is very challenging. that's the fun of it). 

Programming is an art
1 

and as such requires a little skill, a little training, and a ~ot of practice. 
It is not ou r intent in this manual to make a seasoned programmer out of you . \Ve will 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 to steer and shift gears. 

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 genera l a nd the BASIC 
language in particular, arc listed in Appendix F. 

A. What Is A Program? 

You may be surprised to discover that a program is just a set of instructions that the computer 
follows one at a time. These instructions must be given to the computer in a language it "under­
stands". The SHA.RP PC·1500A "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 arc combined to form statements. If you speak to SHARP "ungrammatically". or in 

unfamiliar voeabularv, the computer will alert you to your error. But it is not difficult to 
correctly instruct SHARP. The BASIC language was originally developed to teach programming 
principles and many of its statements contain Englis'h words and other familiar symbols. 

B. How Do I Program? 

As you use SHARP to program, you will follow a certain routine. The instructions which make. 
up a program are entered in the PROgram mode. These instructions are known as "statements" 
in the BASIC language. To begin execution of these statements, it is necessary to switch to the 
RUN mode, and then to instruct SHARP to proceed by typing the RUN command. For you 
"experts", who already have the two programs of Chapter O under your belt, this will be familiar. 
For those who are peeking 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): 

This will erase any previous statements which may be left in memory. Type the foll.owing line: 

Program Listing: 

10 PRIN T "GOOD SHOW!" 

Keystroke$: 

o:J[QJIIJ CB:J OJ(JD[D l•HOFTI C:::J (Jj] [QJ[QJ[J[) lsPAC<I 

m m rn oo 1SH•" 1 m rs;.." 1c::i1 ,.,,.1 
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Our one·line program is compfc.te. Change to the RUN mode and type: 

This command instructs SHARP to begin processing the statements {or. in this case, the statement) 
in our program. Following orders, SHARP prints: 

t>£c RUM 

on the display. (Press ENTER to inform SHARP when you are through reading) . 

To make any additions, changes or deletions to our program we must return to the P ROgram 
mode. If our program had contained an error and had not completed su~,cessfully, it would 
have been necessary to return to the J>ROgram mode to correct the offending statement, Thus, 
work on programs is accomplished in the PROgram mode, while the execution and testin!J 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 methods. The instructions NEW and RUN were performed immediately aher we 
pressed 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 (10). 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 will 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· 
1nents. The "liM numbers" are used by SHARP to maintain the correct sequence during 
execution but do not become part of th• output when the program is run. Statements may be 
entered in any order but are processed by the computer sequ<intially by line number {subject to 
modification, as we shall see later). 

As a demonstration, let's add a statement to our previou:S one·line program. Switch to the 
PROgram mode and type: 

Keystrokes: 

mm oo co oo co 1 SHIFT I ~ m CTO CD CD rn 1 ... c.1 

( S><"Tl c:::J I SlllFT I c:J I ENT<• I 

Do not sale this PDF !!! 
27 



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

Now run the revised program. What happens? Press l•••ul alter "JOLLY" appears. 

Notice in this example both what SHARP has done for you and what you have had to do for 
yourself. SHARP has arrangt'CI and executed lines 5 and 10 in the proper order. Yet, to nudge 
SHARP on from line 5 to 10, to see 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 will ra rely need to insert statements, do not count on this! It is far easier to nur11ber 
by 1 O's now than to renumber many statements later. 

Remember that no two lines may have the same line number. If this condition should occur, 
the oldest line (the one entered first) will be lost. Th is feature can be exploited to delete 
unwanted lines merely by keying the line number .af the line to be deleted and pressing l<••••I . 
Thus, an empty, yet numbered, line will effectively delete an existing line with the same number. 

If duplicate line numbers are used unintentionally, however. trouble will resu lt . To 
demonstrate this, enter the following line (in PROgram mode, of course): 

Keystrokes: 

rnca 1 m mmoo m '"''"1 c:::i rnoomoom 
I SHIH) c:J l••TE•I 

Now run the program in the same way you did before. It is "JOLLY AWFUL" to loose a 
program line, isn' t ~t? And since line loss can lead to some very subtle errors, you should exercise 
c-0ution in writing your programs. 

E. PROGRAM-LINE REVIEW keys 

"But"', you might ask yourself, "How can I remember what lines I have entered?". Fear not 
intrepid programm.er' This need to review has been anticipated and provided for with the CO 
(Up Arrow) and CD (Down Arrow) keys. You may think of these as the Program·line Review 
keys. By pressing the appropriate key (in PR Ogram mode), one may "move" up or down through 
the lines of the current program (a process known appropriately as "scrolling"). 

Switch to the PROgram 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, Uiis feature is not easily seen with a two li ne program). 

Once you have reached a given line usi ng the Program·line Review keys, you mllly 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 PROgram mode is identical to their operation in the RUN 
mode (sec Chapter 2). The DELete and INSert fuonctions 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 pro gram line. you must press ENTER 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 t:•TE•I or any editing you may have performed w ill be lost. 
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F. A Closer Look At Some Old Friends 

Now that we know how to enter, run, and edit programs, we shall expand our vocabulary of 
useful statements and commands. Let's begin by examining some old friends: the NEW 
command , the LET statement, and the PRINT statement. 

F .1. The NEW Command 

As we saw in our previous programming examples, the NEW command deletes all program lines 
currently in memory. We wil l use the NEW command (in PROgram mode) before each sample 
program to insure that the on ly instructions in SHARP's memory are the instructions of our 
current program. Although it is possible (and often desirable) to have several programs in memory 
sirnultaneously, 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 

h~ve now? 

F.2. The LET Statement 

Don't be alarmed if you don't recognize the LET statement as an "old friend"; I sneaked this 
one in on you. Actually, the L ET statement is nothing but the Assignment statement in disguise. 
(If you don't recognize the Assignment statement either, pleruse re·read the section on variables, 
in Chapter 2, immediately!). 

In the early days of BASIC every statement bC!Jan with a "keyword" (like PRINT, INPUT, etc.) 
which indicated what the instruction did. LET was the keyword which identif ied 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 result, the keyword LET is optional in PC· 1 SOOA 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 statement. Although we have not yet discussed the If statement. th is should be possible 
to explain (cross your fingers). 

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

.!.E.. expression THEN statement 

If the statement following the TH EN is an Assignment statement, the keyword LET must be 
used. This would result in a statement with the form: 

_!£_expression THEN 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 
instructions 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 surpris.ing, 
therefore, that the PR INT statement has several different variations. The general format of the 
PRINT statement is the word PR INT followed by an item or a list of items to be printed. These 
include character strings, expressions, o r names of variables whose values will be printed. Each 
item in a list is separated by a comma or a semicolon. 
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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 = fiJ 

30 PRINT "IN CANADA, T IS THOUGHT'" 

4fiJ PR I NT ZZ 

50 PRINTZ$ 

Keystrokes: 

OJOO CD I •••Fr i C$_J I = ) 1 .. ,., , c:JCDCD (SPA<:<) 

00 ClD 0:0 Qi] [jjJ [.Ll I"'• r I CJ l <•1u l 

moomrur=1m 1'".,...' 
rn :71moornoorn1 ...... , CJ rn oo , .. ..,., 

mm mm , ..... ,,OJ 
(SPA«! rn co LD 1 .. - 1 CIJ oo w OJJ mm CD 

I ''"'" I c:J l••rt•I 
moo m oo rn ao CIJ woo , ..... 1 
mrnmoornaowm~ (•HT••I 

When run, this program should produce three lines of output as follows {press l••,.•I after 
reading c•ch line): 

OEG AUN 

I t·4 CAMADA, TIS THOUGHT 

[ 
••• .... • 

) (1 

( 
••• KUN . 

l I ·=· t·40UbHT ·-' 

The first of our PR INT statements (line 301 dlsploys a character string or "literal". Notice that 
the double quote marks are NOT printed as part of the output. They are 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 lhe second and third PR INT statements {lines 40 and 50) should be recognilable 
to all readers as variables. 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 they were specified 
by lines 10 and 20. Printing an "empty" variable will result in a lero cir a blanl< depending on 
whether the variable is numeric or <:haracter. 

Clever readers will have observed that character strings and the values of character variables 
arc printed beginning on the left side of the display . This is known as " left justified". By 
contrast, numbers and 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-line p rogram illustrates this: 

Program Listing: 

10 PRINT {1982 - 19561*365.25 

Keystrokes: 

m oo mmmoooomm rn rnoo s moo m rnm 
rnrnrnmGJ cfl tIJ l••Tf• t 

As you might expect, the result, a nu mber, is right justified. 
For the sake of efficiency, it is best to avoid computing expressions withi n PRINT statements 

unleS$ that statement {and its associated expression) will be e><ecuted only one time in a program. 

Because most programs compute several results at o nce, the printing of several items simultane­
ously is a common practice. 

Perhaps the simplest of the multiple-item PRINT statements divides the display window into 
two sections. Each section contains one of two items specified in the print list. The items arc 
separated in the list by a comrrna. Explore this format using the following program: 

Program List ing: 

10 A = 2*PI 

20 PRINT "2 T IMES PI =", A 

Keystrokes: 

rn rnmr=-icoc*-mco1••T••I 
m oo m mm oo rn ' "'"r1 c::i m fSP•o•I 

CDOJ QD{I)[[]lsPACEI m co1 = I 

I SN<FT lc:JI •••n l[!J m IENTE• I 

Run the program. As in the singlc·item PRINT statements, numbers are right justified and 

characters are left justified. In this case, the justification {alignment) occurs within each of the 
two sections of the display, 

Using your editing skills, alter line 20 to read: 

2~ PR INT A, " = 2 TIMES Pl " 

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

!i!!!l rn mm CEJ CEJ 1'"'" 111••11 .... n ,, •• 1 m 
I SHlfrl Ci] CEJ I s•on l li•sl I = I 

CE) CE] CE) CE) CE) [El CE) CE) [El CE! 
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The output from this mod ified version should help you to identify the two sections of the 
di$l>lay. 

More than two items may be d isplayed on the same line through a variation of the PRINT 
statement which 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: 

rnmm I S•urT j m l= I [••u"] r.:J !SJ>•t•I 0000 , ... CE, 

ISH1n l CJ l••Tt•! 

rn oo rn1 = 1 m@fill 
rn oo m ~OJ oocn CIJ 1-·1 o m 

l,..n l [Ul..,n l CD 

(SH,H( CJ:J[) Q[) (SP•C•J rnffilSHon f CJ 

' ''"" ' CJOJ aJC71 LIJGOOl ... n lCD 

ffi( SH1n j (3_j i<•f<• l 

Running 1his electronic composition should produce the following output: 

I - DEG RUN 

~ B_E_ O_ R NOT 2 BE 

Shakespeare it ain't, but it does illustrate the action of the PRI NT statement when the printable 
items are separated by semicolons. In this format, the items are adjacently displayed with a 
minimum separation between them. This capabili ty is very handy for creating "natural" looking 
output (i.e. output which flows together>. 

!!Qrr: If the length of the informat ion displayed 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 semicolon is at the very end of a PRINT sta tement. In th is 
capacity, the semicolon indicates that the output currently on the display should be saved and 
that any new outp ut (from the next PRINT uatemcnt) should join the old output on the same 
line. This process is easier to program than to describe, so lot's experiment with the followi n9 
program (don't forget the NEW command) : 

Program listing: 

100 PRINT " HUMPTY "; 

1 10 PRINT " DUMPTY" 
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Keystrokes: 

mrnoo~m~oom1~,,T 1 ~rnrnoomrurn 

I SHIFT I c:J ( EKTEAj 

Now run it. As usual, you must press l••Tt• I after the first PRINT statemen t has displayc<I 

" HUMPTY " . Because of the semicolon "H UMPTY " is retained and "DUMPTY" shares 'the 
display w ith it. Contrast this '-'tith the execution o f the following progr::Jm which does not utilize 
the semicolon and the d ifferences will become clear: 

Program List i1ng: 

1C PR INT ' ·'HUMPTY " 

20 PRINT "DUMPTY" 

Keystrokes: 

moo mm m oorn1••1FTI c:J !ID mCIDmCD rr1 
lsP1.c1:I I SHIFT I c:::J I ENTCRI 

rn oo moo m oom 1 .... n 1 c:i rn 01J oo m m rn 

The next sample program illustrates that the semicolon may join as many lines of output as 
will fi t o n the display. Printin·g too much info rmation on the d isplay is a m istake which SHARP 
w ill 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 PRINT "RE " · . 
60 PRINT "Ml ... . 
80 PR INT "FA " . . 
100 PRINT "SOL "; 

120 PRI NT " LA " ; 

140 PRINT "Tl "; 

160 PRINT "DO " 
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Keystrokes: 

rn CD m m m oo rn' '"'" 1 c::::i rn CID 1 ... Ac•J 

, ..,," I c:J '""'"'CJ''""'"' 
m rn mm co aoco ,.,."" c::i oo co 1sPAc•1 

l StllF T I ~I $H1Ff I CD I EMTtRI 

rn oo m OD co oo rn '""'" 1 C:::J oo m l•••c•1 

rn oo m rn co au m 1SH'" 1 c::i m rn 1sPAc•1 

I SHIFT I c:J I SHIF T I OJ (ENTER) 

m rn oo mm moo co 1s"" ' 1 c:i m CQJ rn 1••Ace1 

I SK1f 1i c:J ( SHIFTI CJ (ENTt:Ri 

ISJt1rr 1 c:J I SHlf'T I m IEHTEAI 

CDCDOOCEJ ODOJ(]J C!Jl sw•n l c:J CD o:Jl•P•t<I 

1SHIFT 1 c::i 1 S.HIFT1m1 ENTER! 

Now run the program, pressing (••TERI repeatedly while joyously singing each note in the scale 
{okay, okay .. . you don't have to sing, but you still have to press l••TE•I ). 

G. The PAUSE Statement 

The PAUSE statement is a semi.automat ic form of the PR INT statement . It displays the 
various items in its associated list for a fixed and brief t ime period. The us .. r is thus freed 
from the burden of prodding SHARP to cont inue by pressing ENTER. Think of the PAUSE as a 
PR INT statement followed by a countdown. Whern the countdown is over the program continues. 

The formats of the PAUSE statement are identical to those of the PRINT statement. All of 
the various techniques which we have discussed for the PR INT statement are applicable to the 
PAUSE statement. although the resulting output will. of course, vary slightly. To illustrate one 
use of the PAUSE statement, let's re.write our mus.ical scale program : 

Program Listing: 

10 PAUSE "DO .. . . 
20 PAUSE .. RE ... 
30 PAUSE "M l .. . . 
40 PAUSE "FA ... . 
50 PAUSE "SOL "; 

60 PAUSE "LA " ; 

70 PAUSE "T I II; 

~PAUSE "DO" 
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Keystrokes: 

I SHIFT I c:J ( SHl~l I 0 I ENtE:Aj 

rnmmmoom wt•"'"1c:J mm 1,,.•c•1 
I s.i1rr I C'.:J I st11rr ] CD ICNTEA] 

rn rn mm rn mm 1SHIFT 1 c:J oo CD 1s••CEI 

l sH1Fr l c:J l :u.1FT ) OJ I ENfERI 

m Lu r p-1oumi-s:im 1'"''" ' c:i m m 1s .. c•1 

I SHIFT ! c:J I $.J'llfT I CJ ltNTEAI 

rnrnm nooorn COl •HIF• I c:JOCJCQJ ITJ l•••cel 

I SHIFT I C::J I SHIFT! c:J l ••n•I 

!JlJ oo rnru mm m 1sHIFrl c::JlTIrn1s .. c•1 

I SHIFT) c:J I SHIFl I c:J IEKTEA! 

rn oo mm o:o m m 1 •• , .. 1c:Jcoco1s .. cc1 

I s."1r:r I c:J I ~1i:1 I O I f NTEAI 

rn rn m rn rn m m 1•H"'1 c::J rn CQJ 

Notice what happens after the last "note" is printed; the program ends and the display returns 
to the prompt. This happens because there are no other statements following the last PAUSE. To 
"Freeze" the d isplay after the last note is printed, we can change line 80 to : 

80 PR INT " DO" 

Keystrokes: 

OD rn m t R I CD CKJ [!JI ... ,,.1 c:J OD (3[) 

I SHIFT·! c:::J I (NTfAI 

After all, there's no reason why we can't mix PR INT and PAUSE statements th rougnout our 
program. Try this for yourself. 

H. INPUT 

By utilizing the va rious forms of the PRINT statement, alone or in combination, information 
can be nicely presented to the computer user . Most of the ite ms which will be printed, however. 
are the result of processing some initial data. This init ial da.ta is given to the program by that 
same computer user. The instruction which controls this proce~s is the INPUT instruction. 

In its simplest form; INPUT variable·name, the INPUT instruction merely prints a ? (question 
mark) and then waits for the user to type in the required information. What is "required" depends 
on the variable which appears as part of the INPUT instruction. For example, if the variable is 
nu meric, the user should enter a number, i.vhich will be stored irl 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 is also the programmer (and probably not even then), he 
will not know what type of data to enter when he secs th<l question mark. It is up to the 
programmer to keep the user informed at all t imes. 
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As an example of a program \Vhich fails to do this, enter the follo\ving: 

Program Listing: 

110 A = 0 

20 INPUT A 

30 PRINT A*PI 

Keystrokes: 

mmrn1 = l (]]l••ru l 

rn oo rn mm OD rn m 1."' .. 1 

rn oo moo rn oo rn m rn mm ,,.,,.1 

Now imagine the user as he runs the program .. . The fi rst thing that appears on the display is 
a question mark. 'The knowledgeable user will realize that some data is required but he will have no 
idea what that data should be. Suppose he takes a wild guess, and luckily, enters a number. 
Suddenly, a long and complicated number appears. What does it mean? He presses ENTER to 
continue, but the program ends. From his viewpoint, the whole experience has been a waste of 
time. Why? Because of poor programming . 

One solution to this problem is to use PRINT or PAUSE statements to help the user along. 
With this idea we can re-write our program as follows: 

Program Listing: 

10 A = 0 

20 PAUSE "ENTER ANY NUMB ER" 

30 INPUT A 

40 AP = A*PI 

50 PRINT A; " TIMES Pl = ";AP 

Keystrokes: 

CD rn rn ( ;; I rn l••u•I 

m oo m rn m rn IIl ' ""''' 1 c:i IIl oo rn IIl m '""•<•I 
rnoom 1 .. •c•1rn oo@mmm ,..,,.,, c::i1 •• , •• , 

rn oo rn rn m o;o corn '""'""' 
moomm1 =1rnrnmm1••TE•I 
m rnmmrn oornrn ''"'"' 01 ... "'1 c:J l• .. c•! 

C!Jo::J @CD aJ 1•,.e<I ffi o::J 1s-.c<l I = I 
l•••«I ''""' I CJ I'"'" I CJ rn m l•HT•• l 

This version is much more useful because it "prompts" (or provokes) the user for input and 
because it identifies the output. 
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The operation of promptin9 (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 
wri("ten with a semicolon: 

INPUT "characters" ; variable·name 

Astute readers will recoonize our old friend the character string. This string will be p rinted 
o n the display as a prompt. The cursor, replacing the Question mark. will follow on the same line, 
and SHARP will wait for tho user's inpu t. This form of the INPUT statement allows us to re·write 
our previous example as: 

Program Listing: 

10 A = 0 

20 INPUT "ENTER ANY NUMB ER "· A 

30AP • A*PI 

40 PRINT A; " T IMES Pl = " ; AP 

Keystrokes: 

m oo rAJ 1 = ; oo , ....... 1 

rnoo m wmooco1 ... ,,1c:it1 ,O!JL1Jmrn 1 ..... 1 

m [II] rn l•••«I rn::J oo oo m rum 1•••c•1 

Ufilill ~ 1SHIFT 1 corn~ 

maorAJ m 1=1rn:IJmcnu; ... ~ 
CD w mm CD OD l!J ('AJ ' ''""I C!J 1 .... , •I C:::J l•••c:<I 

m m oo mm, .. _ , m m , ... "'1 t fil 
llPACl)I SMn) C]l so•n l CD m , ...... , 

As you run th is example, notice how the use of the INPUT statement differs from the PAUSE 
statement. 

The second prompting inpu t form is almost identical to the first except that it uses a comma 
instead of a semicolon: 

IN PUT "characters", varioble·name 

When this form of the statem ent is executed, the aS50Ciated character string is d isplayed and the 
computer again waits for input. This t ime, however. as the user begins to type, the prompt 
message is cleared and the user's data appears in its place. This allows data entry otter a long 
prompt without running off the end of the d isplay. 

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

Of course, the entry of dato 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 b rilliant, 
deductive program: 
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Program Listing: 

10 INPUT " ENTER YOUR LAST NAME "; L$ 

20 INPUT " ENTER YOUR FIRST NAME "; FS 

30 IS~ LEFTS (FS, 1) +" . "•LEFTS (LS, 11 +" . " 

40 PAUSE " GEE," 

50 PRINT "YOUR IN ITIALS AR E "; IS 

ru rn rn oo m fJiJ co r """' c::i rn w rn m r JD 1 ... cc1 

CvJ Q[J [][) [[] l• .. c•l u.:Jr A] 00 en lsPACEI 

CR.l LAJ 00 CTJ l••«<l I •••" I CJ ' '"'"I 0 
m f SH•n l CDl<•TE•I 

LU rn o:J OD m [][) [L; C!!llill CJ rn CiD r T J LE~ [ R] is.mi 

CiJ CID [liJ 00 1 ..... , CD CO I RJ CD CD 1 .. ...,.1 
'.]l][!J(M::; m 1 ..... 1 r ... n Jc:J 
(s.nl(D[£] ( SH•rl ['$Jlum1! 

Ol!IJCDISH"rl 'L= . [!.][EJLJJ[D( SH<n l( Si.....0(£] 
("'"' I rn (.,.,,, I CD LTJ 
OJ CD I .. ,., I c:J GJ @'ID c:J ill 
mm mm ( SH•rt lQJ [[J[DISH•HIC~ 

I .,.,., I CD CD o:J C:0 I """I c:J c:::J 
I SHIFT J C:J (EHT£RI 

m m Lu m m moo 1.,,,,,,c::ioom m ,.,.,,,,CL 
I SH.!FT I c:J I lHl( ll l 

rnmm mrnm mc ... -·1 c:Jrnmo:om 1 ... c.1 

cooocornco mm1 .. = :m mm1SP ... 1 
1 ... nlc:Jl .,.,.ICDCO~ (•.,.•I 

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

In addition to accepting a single item of data, the INPUT instruction may be used to gather ond 
store severol such values. To program such a process. one merely lists the variables which will 
receive data within 1hc INPUT instruction. Each variable in the list is separated by a comma. 

As an example of multiple-item input, build this statistiCCll program: 

Program Listing: 

10 w = 0 : x = 0 : y = 0 : z = 0 

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

~ S = W+X+Y+Z :A=S~ 

40 PAUSE " TOTAL YEARS = "; S 

50 PRINT "AVERAGE AGE IS "; A 
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Keystrokes: 

, .. ,.,1 mmo:1m1•••0J 
m O!J OJ C!D m OD CD , ... n l CJ CO QD CD CTI(]] (PAC<) 

00 OD [I) m l>P•CEI 00 [1J lSP•Cl) rn I .. •c•I 

m m C2J m m rn 1 ... ,,,1 c::i 1 ... ,,,1 L.iJ 

(JD l ..,1n lf ' JCKJ (•••n l [ •] J( .. 1nlGJ 

aJ lunul 

rnoooo: = •oommrnmmmi~"''omwoomm 
l! NTFO) 

rn rn C!:.J rn o:o m CD , ... ,,, 1 CJ rn ClU CD mm , ..... , 
Cl lCD moom 1 ..... 1c: J IP•c•l I S>un l CJ 
[iiE!) m 00 l<HT<RJ 

moomoornoorn1 ... ,,, , c::irnmmoomrnm1~m1 

m DDCD 1 .. '°'1mm1 .. .c111 ... ,.,, , CJ 
(IMHf (D[!)( fNT .. f 

When run, this somewhat indiscrete program will prompt you to enter 4 numbers. The first 
number you type will replace the prompt because we used a comma directly after the character 
string in the INPUT statement. When the first number is completely typed you must press l••«•I . 
A question mark will precede every successive number each of which must also be followed 
by pressing l••rERI . 

Had we used a semicolon in the INPUT statement, the fir·st number entered would not have 
replaced the prompt but would have shared the 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 00 D:J C!!J m OiJ COi .... .,, CJ C:IO CID m CD OD l•»«I 

m rn CD m , .. ,Cl, oo m 1 .... ,., rn l•••«I 

C!J OO@JCDIIJCDI'""' ' CJl"'"' 'IIl 
00 . ...... ,cum ( ...... , CDOOl-• ICD 

00 (rrnu! 

I. SHORTCUTS AND HELPFUL HINTS 

Since you have been so dil igent and patient. I have provided this section as a small reward. 
I know it's not as good as money but the information contained here may save you some effort. 
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1.1 . Abbreviations 
Tho$e 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, SH AR P'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 followed by a period. 
The period is crucial to avoid confusion with variable names. As an example~ enter the following 
program \vhose statements are abbreviated: 

Program Listing: 

15 PA. "HELLO , HUMAN." 

25 I. "WHAT IS YOU R NAM E?"; N$ 

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

Keystrokes: 

CIJCSJITJOOQISK••ICJQDC::Omm[l[J1SHnl[ C 

!J:O(]DU!Jffi r.Jl ...,rlc:Jl<wrHI 

00 CD CD CJ ' "'"' I c:J 00 (JI)(~ CD IP.al CO ill I so•« I 

' "''"I CD OD I •• ,,,, c (••• .. ) 
co rn m c::i 1 ...... 1 c:i oo ro mm 1 .. •c•1 CD Cl[) '"""•I 

oo m m co ~ cYJ rn ro:i 1 . . ... 1 GJ , ... c, 1 

I sm" I CJ I """ ' I CJ 
(][) l •••nl C$J l!iirr•) 

As you complete the entry of each line (by pressing the ENTER key), 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 full 
statement. Thus, the abbreviation facility is strictly a convenience for you, the programmer. 

To enhance readabili tY we will not use these abbreviations in our sample program listinos 
(although you may, of course, when entering the programs) . The following are the allowable 
abbreviations for commands and statements already introduced: 

PRINT P. 
PR. 
PR I. 

PAUSE PA. 
PAU. 

INPUT I. 
IN. 
INP. 

RUN R. 

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

As mentioned in the section on line numbers, several statenlents may share the same line. 
SHARP will execute the statements in sequence from left to right. In order for SHARP to be 
able to distinguish the end of one statement from the b~ginning of the next, some "signalling" 
character must be used. This c haracter is the colon (: ). By analogy, the function of the c<>lon 
is similar to the function of the periods which s-eparate the sentences on this page; it tells one \vhen 
to stop reading. 

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

line·number statement 1 : statement2 : statement3 (etc) 

The question of when to use the colon is a matter of programming style. Indiscriminate use of 
the colon to write very comp.act programs produces programs which are very difficult to read, 
correct, or expand. Since the prime advantages of the PC-1500A are that it is personal and inter· 
active, it is highly desirable that you are able to modify and extend programs to su it you r own 
needs. \Ve therefore recommend that you exercise restraint 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 accomplish a single task, out of 
the many possible tasks that comprise the program, on one line. 

For example, consider the following program statements which read in three numbers. find 
their average, compute the difference of each number from the average, and pri nt the sum of these 
differences: 

Program Listong: 

10 N1 = 0 : N2 = 0 N3 = 0 

20 INPUT ' 'ENTE R 3 NUM BERS", Nl, N2, N3 

30 A = (N 1 + N2 •· N3) / 3 

40 Dl = N1 -A: D2 = N2-A D3=N3 - A 

50 SD = D 1 + D2 + D3 

60 PR INT .. SUM OF DIFFERENCES = "; SD 

Keystrokes: 

CDOOf"llJ rn 1=1001 ... .,,, oODm 1=1rn1 ••"T' ooorn 
I " I Cl) l••n•I 

rn rn m OD moo rn 1 .. 1,, 1 c:J co OD rn IIl m 1 .. •<•I rn 
, ... e.1 oo o:o oo mm mm 1SHIFT1 c::i 1 .. 1,,T 1 m 
QIJ m ISH1H! m crorn !SHIFTI CLJ(J[] rn !••rt•! 

rnoorn1 =1m oornrnaornmoornmmrn1'"''"' 
rn rnmrn1 =10DmGrn1 .. 1"1o rn rni =10Drnsrn 

'"""' ' o rnrn1 =1 ao rns m ''""'' 
mmm rnr=1rnmmrnmrn rnrn ''"''"' 
lil 00 mm co 00 co I SHIFT I c:J C§J CTO 00 ! SP•c•I 

rn m ts••<"' rn comm m rn m rn m m m 
I= I ISP«•! 

1 SHIFT 1 CJ 1 sH"' 1 o m m «"''' 1 
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Notice how 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 NI, N2, and NJ {this is a 
precaution in case t he user fails to enter all three numbers). Line 20 collects the data lrom the 
user. Line 30 averages the numbers. Line 40 computes the three differences. Li ne 50 sums the 
dillerences and line 60 prints the result. 

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

Unlike the use o·f abbreviations. the use o f the colon docs affect the amount o f 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 the program. 

The f inal statement about the use of the colon is that each programmer must balance each 
program's readab ility and changeability against the storage needs of his application. 

J. Error Correction in the Program Mode 

Although abbreviations and colons help us to easily enter programs, they cannot prevent the 
best of us from making mistakes. Even profcss:ional 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 t hem as a puzzle to be solved a nd carefully track down the problem. Several 
features of the PC· 1 SOOA will assist you in this. 

Upon d iscoverin.g an incorrect statement SHARP will halt and indicate the problem with a 
terse message such as: 

[i ~ RQR~l~_l _N~2_0~-R-uN~~~ 
Let's create a program with a del iberate error for purposes of illustration. Enter : 

Program Listing: 

25 PAUSE "HUMPTY OUMPTY" 

50 PR IMT "WAS AN EGGHEAD" 

Keystrokes: 

rnmmrn rnOOCTJl sHon l l:::::J00W 00ffiffiffi lsPAC£1 

rn w oo mm m 1SH•" 1 c:::J 1 • ., •• 1 

oo rn mm co oo m 1 """'1 c::i oo rn oo , ... '"'1 mm 
ISP•c•I CT] [li] CT[) QO(D[D rnJ IStt1rr l l:::::J l••TE•I 

Now run the program. When the error message appears depress the OJ {Up Arrow} key. 
As long as you hold this key, the display will show the line on which SHARP became confused. 
The flash ing grid may provide a hint as to the nature of the problem. 

To correct the bad statement, press !ID to quit the program and switch to the PROgram 
mode. Press the Up Arrow key, but do not hold it, and the display will again show the erroneous 
line: 
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50 PR IMT "WAS AN EGGHEAD" 

You may now proceed to edit the line using the familiar IN Scrt, DELete, and Arrow keys. 

When you have finished editing, you must press l<•T<•I to instruct SHARP to store the correc1ed 
line. 

K. The LIST Command 

Anothe( way to display a p.articular line of a program is to use the LIST command whose form 
is: 

LIST _ _______ _..,. or =1 

L, LIST line-number 

If no line-number is given, the first program line i.vill be displayed. 
If a li ne·number is specified, the program line with that number is displayed. If no program 

line has the given number, ti1e next program line whose number is larger is displayt>d. For 
example, assuming the folloi.ving program: 

15 PRINT "MOTHER GOOSE" 

30 PRINT "WAS A"; 

45 PRINT "QUACK" 

the command LIST 40 will d isplay line 45. The command LIST will display line 15, and the 
command LIST 30 will 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 we 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 each program its own range of line·numl>ers. 
For example, one program could have line·numbers of 10 to 200 while the lines of a second 
program would be numbered from 300 to 500. You must, of course, be careful not to 
accidentally intermix 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 gi'ven 
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 s:tatement. 

Until now we have not used, nor needed, the END statement. SHARP has simply executed all 
of our program lines in ascending order until it ran out of statements. When it ran out. the 

computer decidl!d that the pr.ogram was finished and returned to wait for our next command. 
Now, however, we must tefl 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 "H UMPTY 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 FI LLED WITH SHERRY" 

220 END 

L.2. RUN line·number 

Well, now that you have two programs in memory, how are you going to run each of them 
separately? If you are adventurous enough to have 'tried the normal RUN command, you will have 
discovered that it is perfectly adequate to initiate the first progrom. (If you are not adventurous, 
try this now). To begin the second program we 1need to use a variation of the RUN command 
which tells SHARP on what line to start. This is the RUN line.number command. To start the 
second program type: 

and voi la, it is done! 

Like most helpful commands. the RUN line·number command can cause problems. Because 
it instructs SHARP where to begin following instructions, and because SHARP is such an obliging 
servant, programs can be started in the middle. This, as you might guess, should not be done by 
choice. ii it is don e, it will produce some. ah ... unusual results. Try it on our fi'rst program by 
issu ing the con·unand: 

RUN 30 

This is a mild mistake compared to what could happen in a more complex program. 

M. CONTROL STATEMENTS 

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

These capabilities have been incorporated into statements in BASIC called control statements. 
These determine when, if, and how often other statements 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 statements of BASIC; the IF ... T HEN, 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 can evaluate your in.put and make decisions: 
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Program Listing: 

10 PAL.iSE "AAE YOU ASLEEP?" 

20 INPUT "TYPE YES OR NO "; SXS 

30 IF SX$ = "YES" THEN PRINT "OH. SORRY TO 

DISTURB YOU" 

40 END 

Keystrokes: 

CDOD m muomm 1 ... ,,., c:Jmoo CD l•••c•t 

moo o:o , ... c,1 m rn mm mm'""'" ' m 

rn m CD OD m o;o CD' '"'" 1c:::i CDrnmm1s .. C£1 
GJ CD m !SPACE! @J OD lsPAC<l OD [Q:) l•••c•I 

! SHIFT ! c::J I SJtlFTI co[[] rn lsHIFT I rn 1ENTERI 

moo comm m 1 .. ,,,1rn1 = , , •• ,,, , c:::i rnm m 1••"' ' c:::i 

CD !JD rn ao m OD CD OD CD I°"'" I c:J [QJ [Kl 

JSHon l G:J !SP•C<j ([J [l[)O!J (JD [D !SP•<•IC!J Cl[) 

1•••«1 oocom rnoomrn 1s .. cc1 rnoooo 
I SHIFT I c:J IEHTft:l I 

moo CD OD 00 l••n•I 

This soporific program will only produce output if you answer affirmatively. The general form 
of the IF statement. which lin~ 30 illustrates. is: 

IF condition THEN statement 

During execution. 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 which are either True or False. If 

the inequality is True then th., statement is executed. If the inequality is False then the statement 
is skipped. 

In our sample program the test is whether the variable SXS is equal to (contains) the character 
string "YES". If it does. and o nly if it does, then the PRINT instruction is followed. If SXS is not 
equal to "YES", then the PRINT instruction is ignored. In either case. no matter whether the PR INT 
statement is executed or ignored, SHARP will proceed, as normal . to the next line. (I n our sample 
program the next line is line 40) . 

Notice that we could have reversed our te.t by altering several lines in the following manner: 

30 IF SXS =" NO" THEN END 

40 PRINT "OH, SORRY TO DISTURB YOU" 

This progn.lm, however. is not quite the same as the original. It allows our apologetic computer 
to talk with anyone who mistypes or who doesn't answer with a " NO". In addition. this progran'I 
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 good programming practice. Our reversal of these statements 
does demonstrate though, that correct ordering of statements and proper testing are necessary for 
a program to operate correctly. In the next section, we will observe a third way to phrase our 
program which involves the GOTO statement and solves the problems of the second version. 

Although the condition of an IF statement is usually an inequality, it is not necessarily so. In 
PC·1500A BASIC any expres.sion which evaluates to non.zero is considered to be True. Any 
expres.sion which evaluates to zero is considered to be false. This explains why inequalities work 
as conditions: remember that an inequality whichi is True returns a 1 and inequalities that are 
False return a 0. 

One more reminder is in order. If the statement which folloi.vs the T HEN is an assign1nent 
statement, the LET keyword MUST be used. Failure to do so will cause an ERROR condition to 
occur. This was dis.cussed in the section on the LET S1atcment. 
Caution: Refer to page 164. 

0. GOTO 

You may have noticed. in the last section, that our options .. vere limited after the test was made 
in the IF statement. We \vere only allowed to execute one statement if the cond ition was True. 
For conven ience, w e would like to execute several statements. The GOTO statement allO\\IS us to 
do this. 

The GOTO statement modifies the "flow" of suatcmcnt 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 PRINT X*3/4+2 

40 PRINT "A BOOK WHICH EMPLOYS"; 

50 PR INT "OBFUSCAT ION!" 

60 ENO 

Keystrokes: 

m oo rn CID rn C9J rn oo 1 • ., •• 1 

rn rn mm co oo rn m rn co mm G..J m 1 ..... 1 

f4J rn m rn co CID rn 1SH•"1 CJ oo t•••c•1 oo CID OD rn 
1•••c•1 oo rn co m ao 1 .... c,1 m CEJ mm OD m 
rn 1SHIFT 1 C:J 1SH•FT 1 m 1 F.NTERI 

m oo m rn rn CID co 1 ...... 1 r::::J oo oo m oo rn m 
m C!:JC:O [][JQD ISHIFT! CD l >••n l c:::J l•HTE• I 

rn mm CID oo 1 ..... , 

46 
Do not sale this PDF !!! 



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

Normally. of course, this program would execute in asce·nding 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 sequf.?nce from there. Lines 30 and 40 are never executed. 

The general form of the GOTO statement is: 

GOTO expression 

where: 

expression evaluates 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 \Vish to have several instructions executed as a result of a certain choice \VC use GOTO 
statements in conjunction \Vith the IF: 

10 !E. test THEN GOTO 100 

20 { statements here are 
{ performed only if the 
j test is False. 

90 GOTO 200 

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

200 { statements here are 

{ 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 arc formed by the GOTO statements. 

As an example of this structure in practice. the following segment rrom a checkbook program 
determines whether a given input amount is a deposit (positive number) or a \Yithdrav.ial{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 + TA 

40 IF TA<O THEN GOTO 70 

50 PRINT "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: 

CD 00 CD OD CD OD GJ I SHIFT I CJ CD CID CD CD 
o:J III CO ls••c• I []] QJ COCXJ (][)[£]CO 
1SHJff1 lJ 11 SH•fT 1 CJ 1 sH •FT 1 GJ rn 1eHT(A 1 

m rn o:J OD m OD CD I S>•OF• I t:::J CD rBJ rn OD rn 
rnmm o:J[QJ [][Jls•ACEI ODOOCQJODOOCI.Jl sHOFTl [D 

l SHlfT I L:J (SHlf• I [!] (..I.J III I ••TE•! 

rnmrnmrnmi = 1~mmmrnmrnITTrn 

00 au lENTERI 

rn1111rn1=1rnm rn m 1 ..... 1 
CD 00 CD III CD CD lSHlfTI CS) 00 CD OD CD OD 

[][) (QJ CD [JjJ CD O!J JENTE•I 

rn rn moo moo CD 1 SHor r 1 c:J rn ITJ m rn m 
com 1•••°'1 mm ls••«11 s ... .,1 m 
1 •• ,.,1 c::i 1•"'"1 CJ m rn 1'"'"1 CJ 
jsmn l CJ ISP•«I m QD[IJ IIJ fIJ [QJI SHOFT! CJ 

I EHTfftl 

oo rn m OD m C2J moo'""''"' 
rn rn m r10 co oo CD D:J m 1'""'1o1 .. ,.,1 CJ 

l•••«I rn rn mm moo m , ... c.1 CEJ rn m 
rn rn oo moo OD ' '"'" 1 c::i ''"''"1 

oo oo moo rn oo CD 1'"'"1 c:J m rn rn rn m 
ISP•CE) rn mm m OD mm 1 = 11 .. •c•1 

1 .... ,, c:::i1 •• ,,.1orn1 • ., •• , 
mmmaorn 1'"""' 

Observe that this program ends only if the transaction amount is zero. The second IF $late· 
ment is the one which il lustrates the structure we mentioned before. Notice that in addition 
to the t\\IO separate actions associated .. ..,ith the IF statement (lines 50 and 70). there are some 
statements (I ines 80 and 90) executed regardless of the result of the IF testin9. 

We can now write a third version of the program lrom the previous section: 

Program Listing : 

10 PAUSE "ARE YOU ASLEEP?" 

20 INPUT "TYPE YES OR NO "; SXS 

30 IF SXS <>" YES" THEN GOTO 99 

40 PRINT "OH. SORRY TO DISTURB YOU" 

9'9 END 

4.s 
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Keystrokes: 

m rn m rn rnmm 1 SHIFT! c::i m ~:im 1 ... CE1 

m rn o:o 1•••Cl!1rnmmCDCDm1 ••. .,1 m 
I $.Hll'.T I (:::l I ENTER! 

rn rn co mmo:o rn 1 SHIFT! c::::i comm CD 1s••c•1 

CD mm IS»CEI rn OD l•••c•l IJD m l .. •c•I 

I SHIFT! c:J ISH•fT l(JJ m m I SHon l m l<NTEAI 

rnooco rnrnm !SHIFT! rn 1'"'" ' w '""'"' m 
1••IF•1c::ioomrn 1 ... IF,, c::i rn OD moo 
OD IJD CD CID 00 00 l••n•I 

m 00 m [[)CD CT[) GJ I S•ufT I c:J IJD DD I SHlfT I CD 

(SPACE! rn CQJ rn mm IS<'ACE I GJ OD ISPAcEI 

[QJ CD rn CD[[) OD m lsP•c• 1 m (][] 0:0 I SHlfT I C'.J 

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 second version, and 
could be expanded into the larger form of the IF statement described above. Re·arrang:ing 
statements in this fashion is o ften a useful maneuver' when programming, 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 cau~e repeated execution of a sequence 
of statements. This process is known as "looping". A simple example of looping is illustrated by 
this program : 

Program Listing: 

10 WAIT 30 

20 PRINT "CHUG CHUG CHUG CHUG" 

30 PR INT " CHUG CHUG CHUG CHUG " 

40 GOTO 20 

Keystrokes: 

CO 00 CID rn CD CDCD 00 l••n•I 

rn mm m CD OD CD 1 SKIFT I c::J m OD o:o rn tSP•cel 

mm o:o fJO 1 .. •c•1mmoooo 1 .. •c•1 OD m 
00 [lD (5HonlCJ lENTER I 

rn 00 m CJ!] OJ [J!J CD!•••FT I c::J 1• .. c•I (•••c•I (SPACE! 

ls••c•l ISP•C•I m CBJ DD rn 1•••••1 m CBJ OD OD 
(SP•ccl m Cl!J@J OD ISP•«! OD CBJOD rn ISH•FT I [::J 

''""'"' rn rn rn oo com rn oo 1 ..... 1 
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Unfortunately, this program will just keep " •chugging" along forever. (You may stop the 
program by using the BR EAK key I. We should provide a way for such programs to end. We can 
do this by using a "counter" along 'wVith an IF statement. A counter is a variable in which we 

keep a record of how many times we have done someth ing (i.e. we count witlh it). With this 
technique the IF statement will test whether we have performed our PRINT statements a predeter. 
mined number of times. Of course, it is entirely UlP to us to determine the number of repetitions. 
Let's pick 10 t imes for each PRINT statement (after 10 times I get bored). 

Using our counter and IF statement we can write: 

Program Listing: 

10 WAIT 30 

15 C = 1 

20 PR INT "CHUG CHUG CHUG CHUG" 

30 PRINT " CHUG CHUG CHUG CHUG" 

40 C = C+ 1 

50 IF C< = 10 THEN 20 

60 END 

Keystrokes: 

ITJ m 00 rn CD CD CD (]J l•••••I 

CD!IlO::JI = ICD I•••••! 

rn mm OlJ CD ao c:o 1SH"'1 c::i moo OD rn 1•••c•1 

mCBJODGDISP•c•I C£:J0DOD001•••c•I o;JCEJ 

OD [I)ls•OF•I c:J lE••E•I 

m m mrn CD ao [!] fS><oFT I CJ ls .. cEI lsP>CEI l•••c•I 

ISP•C•I lS••CEI m OD 0:0 rn lsPACEI m C[J OD(][) 

l•••c•J moo m m 1 ... cc1 mm on oo 1'""'1 C'.J 

moo mt = 1 m rn rn l•••••I 

m oommm1 ••"•1m1 = 1rornrnaomao 
m[101••r<•I 

mrnmOTJrn1 ..... , 
Follow the operation of the counter as each loop is executed . Notice that in line 15 we must 

assign the counter an initial value. On line 40 we increment this value to reflect one more 

execution of statements 20 and 30. 
There are many other ways to use counters an.d loops within programs. Unfor·tunately, we do 

not have the space to describe them here. We suggest that you pursue your education \.Vith 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 program execution in a manner similar to the RUN command. T he difference lies in certain 

internal preparations w·hich are made before instructions of the program are performed. (For a 
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comparison of the methods used to begin a program, see the Chapter entitled Beginning Program 
Execution). Unlike the RUN command lhe GOTO command will not clear values from any 
variables before it begins execution of lhe program. 

To begin program exerution with the GOTO command ENTE R: 

GOTO line·numbcr 

where: 

line·numbcr is the number of the first line ol 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, the abili ty to repeat a series of instructions is very useful. In 
fact this feature is so ohen used that BASIC incorporates several staterllents 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 ol times. 
The FOR statement has an associated counter variable and a built·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: 

FOR counter·variablc ~ initial.value TO linal·value STEP increment·value 

where: 

counter-variable is the name of the variable used to hold the ~oop count. 

initlal·value is the value sto:red in the counter·variablc before the lir$t t ime through the loop. 
The allowable range for this value is - 32768 through 32767. 

final·value is the number which is used in tho test. If the counter-variable contains a va lue 
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 indicates by how much to 
increase or decrease the counter·variable each time t hrough the loop. This must be an 
integer in the range - 32768 through 32767. II the entire clause is omitted, then 
the increment-value is assumed to be one:. 

This is a lo t 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 countcr-varlablu C: 

15 FOR C = 1 TO 10 
30 PAUSE C 
50 NEXT C 

(To make this program "CHUG" as before, simply insert statements 10, 20, and 30 from that 
program). Notice that this version i$ neater and more concise using fe\'1er statements to accom· 
plish the same counting and looping functions than the older version. 

In case there is still some •esidual confusion about what the FOR and NEXT statements are 
doing, we present a oon1parison of a FOR ... NEXT loop with the oquivalent statements: 

5 1 
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10 FOR I = 1 TO 8 10 I = 1 

20 12 IF I >8 THEN 100 
[ some statements 
to b• repeated ] 20 [ some statements to 

be repeated J 
90 NEXT I 90 I = I+ t 

100 END 92 GOTO 12 

100 END 

Our second sample program illustrates how one may program a "general loop••, whose repeti· 
tions arn controlle<l 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 processing. The loop is executed N times. unless N is 
less than or equal to zero, in which case we END w·ithout further processing. 

Program Listing: 

10 N = 0 : V = 0 : T = 0 : A = 0 

20 WAIT 0 

30 INPUT "HOW MANY VAILUES? "; N 

40 IF N = 0 THEN GOTO 999 

50 FOR I= 1 TO N 

60 CLS : CURSOR 0 

70 INPUT V 

BO T = T+ V 

90 NEXT I 

100 WAIT : CLS : CURSOR 0 

1 10 A = TI N 

120 PAUSE " TOTAL = "; T 

130 PRINT "AVERAGE = " .; A 

999 END 

Keystrokes: 

OJ[I] (]j] I = l[I] l "'•n l0 u::.Ji = IOOl•••nl L.015:'.JI = 100 

1 •• ,,,1 o m 1 " 1 oo t••TE•t 

a:; oo oo mm CD rn t••n•I 

rn rn moo m lJiJ CD , .. ,,,1 c::im rn oo t•••c•1 oo m on 
m , ... c•1 mm m lJiJ oo m , .. ,,,, m ISP•«I 

! SHIFT ) c:J l sHl.FT l (IJQLJ !tNTERI 

m m mm CID w rn m CEJ oo CEJ m rn m CID 
rn rn rn , .. .,,., 

rn rn QJ OD OD CD I :: I OJ CD QD [![) ,, ., •• , 

rn rnmmm ' '"'"10 m OD mm oomrn 1rN•r•1 
rn rn co oo m CiD co m , ,.,..1 
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rnmrn1 =1rnrnm11•re•1 
oomoom mrnrn 1 ..... 1 
mmrn~mrnm: ..... 1ommm 1 .. '"1c::::; 

m OlJ OD oo m [lrJ u D 1 ..... 1 

rnrnm rn1=100:-/Jr 1 ..... 1 
rn mm m rn on m m1 ... ~r1 c::i rn oo mm m 

l•»«I L=J ( .. AC•) I •••Jr I c:J ' """" c:J 
co I ENff:llt] 

rn rnrnrnoo rnoom 1 ...... 1 ~rnmoornrnoom 
ISP•«I I = I l••»c,•ll•••HI C'.J I •••n l CJ 

ODl••IC•l 

The FOR ... NEXT loop need not always increment the counter-variable by 1 nor always 
initialize it to 1. Using the STEP clause, the programmer may specify the size of the increment 
(or decrement). Our next example program demonstrates this and brings back memories of high 
school cheerleading: 

Program Listi ng: 

10 WAIT 30 

20 FOR HS = 2 TO 8 ST EP 2 

30 PRINT HS; " ! " ; 

40 NEXT HS 

50 WAIT 60 : CLS : CURSOR 0 

60 PRI NT .. WHO DO WE APPRECIATE?" 

70 PRINT "SHARP PC·1 500AI" 

80 ENO 

Keystrokes: 

CD OOCRJ m CD CDa:J W tvm•I 

m rn m oom0mwrn mrn rnmmmm 
rn IENTE"' 

rnmm OOOJCllJ CD OIJIIJ l••,,rl CD' '"'" ' c:J 
, .. , .. 1 co (S>AC•l I •••JI I c:J ''"'" I co 
l•HT••I 

m or oo m rn CD rn m tt•• .. 1 

m rn oc: rn CD mm IE!!l co mm ::IJ ' '""' 1 o 
moo m mm CID oo '"'•ERi 

rn mm ODCD CJD CD CB!:!J c:J 00 ODOD , ..... , rn (][) 
1 ..... 1oom1 ..... c1 oo m mm mm m 
00 lLJ 00 I '""'I QJ l '""'I C!J if•n •I 
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DJ rn m oo rn OD m '""'" 1 CJ rn m rn m m I •••c•I 
m mG:J mmoorn rn 1 .... " 1m ISH•HI c:Jl••r••I 

rn GD m m m 11•ru1 

In addition to counting up, the STEP clause also allows SHARP to count down . This is done 
by reversing the initial and final values and spedfying a negative increment. The following 
program, (dedicated to consumers everywhere}, illustrates this: 

The Coverup Carpet Emporium is offering rugs 10 the LAO INN at the amazi'1g, low price 
of $.99 per square foot. The rugs 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 9•P -Of three feet 
in radius. Mr. Crafty Consumer decides to price each rug using a program or. his SHARP 
computer, He writes the following program: 

10 FOR R = 40 TO 1 STEP -3 
20 P = .99 *(Pl *R " 2) 

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

4() NEXT R 

5() END 

and discovers that the rugs range in price from $4976.2 to $3.11. 

Q. WAIT 

The WAIT statement allows the programmer to change the operation of the print statement. 

Information displayed by a PRINT statement will remain on the display for the time period 
specified by the WAIT statement. 

The format tor the WAIT statement is: 

WAIT argument 

The argument is optional. If no argument is specified, the default time period is "infin ite"; 
that is, the information will remain on the display until the user presses 1 ..... ~1 . This is the 
mode of operation used in most of our programs to this point. 

If an argument is given all subsequent PRINT statements will "hold" their information on the 
d isplay for a time period proportional to the number specified as an argument. This type of 
printing is similar to the PAUSE statemen't. except that the t ime period of the PAUSE statement 
is fixed. Notice th.at 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 0 to 65535. WAIT 0 causes infor!"ationo to be displayed so fast that it is virtually 
unreadable. WAIT 65535 will cause each PRINT statement to display its information for about 
17 minu tes I More practically, WAIT 64 gives a period of about a second, and WAIT 3840 about 
a minute. To reset the operation of the PRINT statement, so that it waits until the user presses 
enter. use the instruction WAIT with no argument. 

Demonstration Program 

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 periods in a loop. 
The BEEP is solely to aid you in comprehending the time interval, since some of the action 
happens too fast to be seen. 
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Program Listing: 

10 FOR w E 0 TO 102 STEP 2 

20 WA IT W 

30 OEEP 1,5 

40 PRINT ". " · . 
50 NEXT w 
60 ENO 

Keystrokes: 

C2..l r 01 C\i1J rn CJ.J co oo ''"""' 
m IJ[) C!iJOO rG mc-o (SH•HI GJ m l••TE•I 

CD rn CD [10 o:J CID en I ''"" I c:.J 0 I ... ~, I c::J 
[j .. ,., Li ] 1 ...... 1 

moo rnooooCID1•·· ... 1 
[§] (EJ CEJODl••n•I 

R. READ, DATA and RESTORE 

Not all data within a program must be entered by the user of the program. Olton, useful data 
is relatively static, such as tax tables \•1ithin a financial application or stress constants in an 
engineering application. These types of information may be embedded within a program, and 
utilized when needed, through the use of the DATA, READ, and RESTORE statements. These 
statements act in concert to SP«ilY the data used by a program, to transfer the data into variables, 
and to repeat the proc.i1S as necessary. 

The DATA statement consi$tS 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 are 
separated by commas. Doto statements may appear anywhere within a program, but many 
programmers prefer to group them at the beginning of the program. Th is enables them to be 
found more easi ly when the program is read. 

A typical DA TA statement might resemble the following: 

10 DATA "MOBY DICK", 20000, " WHITE". " 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 are 
5')parated by commas . The READ statement cau5'ls an Item, or items, of data to be "read" from 
a DATA statement and stored in the associated variables. A READ statement corresponding to 
our previous DATA statement is: 

120 READ NS, WT , CS, SX$, L 

SHARP insists that every time a READ statement is executed there be a corresponding data 
item within a DA TA statement. Thus. the following progra m will produce an error on line 30 
because all of the data items have been "used up" by the READ statement on line 20: 

Do not sale this PDF !!! 
55 



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

10 DATA 1,2,3 

20 READ A, B, C 

30 READ D 

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

10 DATA1,2,3,65 

..2!:.. i.ve may use a separate DATA statement, anywhere within the prooram: 

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 o single list 
of data items. As the computer encounters each variable name within a READ statement, it 
assigns 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 varinble 
to be filled, an error will occur. Good programmers group data items into separ<>te DATA state· 
mcnts, each of which corresponds to its READ statement within the program. This is illustrated 
in the following program which reads three data items four times: 

10 DATA 1, "A'', 1 

20 DATA 2, "O", 3 

30 DATA 5, .. c·", a 
40 DATA 13, "D", 21 

50 FOR I = 1 TO 3 

60 READ A, AS, Z 

70 T=T+A*Z 

80 NEXT I 

Lines 10 through 40 could have been written as: 

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

or even as: 
10 DATA 1 

20 DATA "A" 

30 DATA 1 

40 DATA 2 

Cetcl 

Both of the$e alternate forms obscure the fact that 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 discernible. 

Sometimes 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 causes SHARP to rc-<ise data items 
beginning at the first DATA statement of the program. Thus. any READ statements performed 
after the RESTORE will receive data items which were used prc:viously. 

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

RESTORE li ne·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 DAT A 1 , 3 , 6 . 8E2 

100 READ X, Y 

110 READ M, N, 0. P 

120 RESTORE 15 

130 READ A, B 

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

In addition to line numbe.rs, 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 given label. An example of a labeled DA TA 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" : OATA - 2 . 0 . 3, 5 

100 READ Q , Y, Z 

110 READ MA, MB, MC, MD 

120 RESTO RE "X" 

130 READ N, Z 

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

S. REM IREMARKl 

The REM statement provides the capability to insert comments among the statements of a 
program. Although these comments are ignored by SHARP, they arc extremely important 
because they assist other human beings to read your program. The more easily your program is 
read and understood, the more other p rogrammers will wish to use it and, P<Jrhaps, improve it. 

To lessen the typing burden, we have omitted comments in this manual. We recommend that 
you do NOT follow our example. Comments are probably most important when you are printing, 
$~Ying, or sh~ring y91,,1r progr~m$, OQ not rely Qn ygur ment~! ability to remcmbf;r wh~t thQ 
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, folh>wing the REM keyword, may be inserted on their own line or at the end of 
another statement or series of statements. Comme·nts may not appear before or in the middle of 
executable statements. The reason for this is that when SHARP sees the REM keyword it ignores 
any charocters on the rest of the line. if REM were used at the beginning of a line. valid program 
statements would be ignored. 

T. GOSUB ... RETURN 

As you begin to design programs, you will find that you utilize certain functions repeatedly 
within a single program. For example, such functions might include calcu lating the area of a circle 
or accepting and ch.ecking a number given by the user. Such repetition causes duplication of the 
statements which perform the function. To avoid ·this wasteful duplication. the programmer may 
use the GOSUB statement . 

The GOSUB stMement allows a group of other statements, which arc used in several ploces 
within the program, to be set aside. This group of statements is called a "subroutine" (hence 
the term GOSUB). At each ploce 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 
natement. The d;fference, however, is that before SHARP begins to perform ·the statements 
of the subroutine it "rcme1nbers" where it 1,,vas. Vv'hen the computer fin is hes performing the 
subroutine it returns to the point where it left off. This is known as "rctu ming" from a 
subroutine. 

But how does SHARP discern the end of the statements which form the subroutine? The 
answer is that you must inform it with the RETURN statement. The form of the GOSUB state­

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 giwen the length and width of the sides: 

Program Listing: 

10 REM READ IN LENGTH ANO 

20 REM WIDTH OF TWO RECTANGLES 

30 FOR I = 1 TO 2 

40 PAUSE "RECTANGLE " ;II ; ":" 

50 INPUT "ENTER LENGTH, WIDTH", L, W 

60 GOSUB 200 

70 IF 1 = 1 LETAl = A 

80 IF 1=2 LETA2=A 

90 NEXT I 
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100 REM PRINT AND COMPARE T HE 

110 REM AREAS OF THE RECTAN GLES. 

120 PAINT .. AREA OF RECTANGLE 1 .. ; Al 

130 f>RINT .. AREA OF RECTANGLE 2 " ; A2 

140 IF A 1 > A2 THEN 170 

150 PAINT .. AREA OF 2 IS > AREA 1" 

160 GOTO 180 

170 PAINT .. AREA OF 1 IS > AREA 2 .. 

180 END 

200 REM SUBROUTINE TO COMPUTE AREA 

210 REM OF RECTANGLE GIVEN LENGTH 

220 REM OF SIDES IN L AND W 

230 A = UI< W 

240 RETURN 

Notice where the subroutine is located. All subroutines should be placed after the linal ENO 
staternent of the 1nain program. This prevents thei r accidental use by the normal process of 
sequential execution. A RETURN statement MUST terminate each and every subroutine. 

A subroutine may include any legal statement and may perform any kind of processing 
desired. Good BASIC programmers design their programs as a set of pieces, or "modules", 
Usoally a subrou1ine is used to encode each module . The main pro!]ram is then used to control the 
order in which the subrou tines are executed . For further information on this approach refer to 

one ol the books on structured programming listed in Appendix F. 

SUMMARY OF PROGRAM MODE EDITING FEATURES 

1) Program lines sh<>uld be numbered in intervals of, at least, ten. This will allow an add itional 
line to be ir,serted bet..,vccn any t\"IO existing lines merely by choosing a li ne number which lies 

in between the line numbers of the existing lines. For example, to inser t a line between lines 40 

and 50 give the new l ine a number from the set 41 through 49. 

2) To delete an existing line, simply type its line number and press IEHTEAI . 

NOTE : Because several program statements may be grouped together on a si ngle line, grreat 

care must be exercised Vo'hen 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 either Arrow key down will cause automatic repcti· 
tion of the movement. 

4) The L IST command may be used to proceed directly to a given l ine. The command LIST w ill 
display the first l ine of the first program in memory. LIST N (where N is a number), w ill 
display line N or, if no line numbered N exists, the first line whose number is greater than N 
is displayed. 

5} Once a line is d isplayed, the Left and Right arrow keys may be used to position the cursor 
anywhere on the l ine. The I NSert and DE Lete functions may then be used to affect changes. 

NOTE : If changes are made to a line. it is necessary to press ENTER before displaying the nex t 
line or all changes wil l oo nulli fied (not made) . 
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6) If an error is enc ountered in a program during execution, the Up Arrow key will " remember" 
the line on \vhich the error occu rred. T o recall the line, switch to the PROgrnm mode and 
press the Up Arrow key . 

IV. ADVANCED CALCULATIONS 

A. Scientific Notation 

T o enter a numtJer in scien tific 1)otation {AX 110 ' ' B). enter the mantissa, press the letter C§'J 
and enter the exponent. 

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

Keystrokes Display 

[e. 7E_ 

rn ~-'..._E_8 ___ _ 

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

Keystrokes Display 

1-e. 1 2 

1-9. 12E 

GJ rn m F 12 E-34 

Only the first 10 digits of the mantissa are signifi~ant (see example). For a number smaller than 
1 but larger than -1 the data is aceurate to a maximum of 10 digits. 

Example 3: Key in 1234567898765: 

Keystrokes Display 

rn m rnrnrnrnrnrn 

1234567898765_ 

1. 234 567898E 12 1 
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Example 4 : Key in 9.87654321234: 

Keystrokes Display 

1 s. 8765432.1234_ 

I s. 876543212 1 

Example 5 : Key in 0.0000000002345678: 

Keystrokes Display 

mmmmrn i.=0000000002345678_ 

I 2. 345678E- 10 I 

Example 6: Key in 0.00001234567 x 10 " 24: 

Keystrokes Display 

G:J rnrn oo rn rn m 

rn m mrnrnmrn rn 1- 00001 234567E24 

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

Notice that for exponents. o nly the last t\vo digits typed are- effective. 

Example 7 : Key in 3 x 10 " 123: 

Keystrokes Display 

rn mm rn rn 13E123_ 

Example 8: Key in 4 x 10 ,., - 3210: 

Keystrokes Display 

l 4E- 3210_ 

I 4E-10 ! 
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B. Range of Calculations 

Most machines have a range of numbers with which they can operate. In the PC· 1 SOOA. this 
ran9e is any number between 9.999999999 x 10 " 99 and - 9.999999999 x 10 " 99. When a 
number exceeds thiis range it becomes too large for the computer to handle and an "overflow" 
condition (signalled by error 37) occurs. There is also an "underflow" condition: the point at 
\vhich a number becomes too small. An underflo .. v condition will not be signalled; no error 
message or halt \viii occur. Any number which falls into the range of - 1 x 10 A -99 to 1 x 

10 " - 99 wi ll be regarded as zero. This is illustrated by the following chart: 

- 1x10 " - 99 

- 9.999999999 x 10 I\ 99 0 9.999999999 x 10 " 99 

ERROR COMPUTAT IONAL REGARDED COMPUTATIONAL ERROR 
RANGE AS ZERO RANGE 

Example 1: If you try to solve the equation ( 5.67 x 10 " 551 * ( 8.90 x 10 " 651. you will 
cause an ovcrflov·J: 

Keystrokes 

Error 37 indicates calculation overflov1. 

C. Root, Power, Pi 

Root 

Example 1: To find the square root of 73: 

Keystrokes 

Example 2: To f ind Z/255 : 

Keystrokes 
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Examplc3: To find v'3 " 2 + 4 " 2: 

Keystr<>kes Display 

Th is equation can also be computed in the following manner: 

Example 4: 

Keystrokes Display 

1 .... , 11 ....- 1u J m1s""''~m rnm 
' "'"' '~ CDCD 

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

I EHTERI 

Power 

The power, or exponentiation function, perm its you to raise a number to a power. 

Example 1: Calculate 4 " 3 ( = 4 x 4 x 4): 

Keystroke-s Display 

14"3_ 
L 

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

Keystrokes Display 

13"'3. 

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

Keystrokes Display 

14"'3"'2 

5 

26214i] 
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Pl 00 

The value of Pi (3. 141592654) is stored in both the symbols Pl and ill as a fixed constant. 
Either symbol can be used in calculations where the value of Pi is needed. 

As an example, t•o find the area of a rug 111hich has a diameter of five feet, in RUN mode key : 

Keystrokes Display 

1• 1cornm m mrncu 
I p I* (5/2) "2_ 

I 1 9. 63495408 1 

D. Angular Modes 

The PC· 1500A a ll ows angular funct ions to be calculated in any of th ree angular modes as 
follows: 

To set the PC·ISOOA into Degree mode type: 

DEG. l••m•l 

IDEG wi ll appear at top of the disp lay) 

To set the PC· 15-00A into Radians mode type: 

RAD. l•"'•• I 

!HAD will appear at top of the disi>lay) 

To set the PC·l 5()()A into Grads mode type: 

GRA. l'•n•I 

(GRAD will appear at top of the display) 

E. Trigonometric Functions 

The six t rigonometric functions provided on the PC·1500A are SIN, COS. TAN, .ASN, ACS, and 
ATN . Each function can be calcu lated in either the GRAD, DEG, or RAD mode. Execu tion is 
as follows: 

DEG. l•NTE•I Sets mode to degree 

SIN 30 IENTE•I 1 _-________ ~ ~ l I_ ~ SIN 30 in degrees 

I CL I Clears display 

GRA. lE•T<• i --------------- Sets mode to grad . 

4. 539904997E-01 I- SIN30ingrad SIN 30 I ENTE•I 

ICL I Clears display 

RAD. l••TE•l Sets mode to rad ians 

SIN 30 l••r .. 1 1- 9. 88031 6241 E- 01 I- SIN 30 ir> radians 

64 

Do not sale this PDF !!! 



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

In the above examples, the sine of 30 is computed in each mode. producing th ree d ifferent 
(but equivalent) ans\vcrs. Inverse trigonometric functions can a lso be performed as follo\~1s : 

RAD. IENT'"I 

ASN - 0.5 lt•TE•I 1-5. 235987756E-0 I I Arcsine of - .5 

DEG. l••r••l---~~-----------+ Se·ts mode 

ASN -0.5 l••TER) L __________ -_3_ 0_,I 
. Arcsine of - .5 

ACS (- .5+.1) l••rul L 1 13.5781785 1A . . rccos1ne 

ATN 2.3 l••YE•I 
~-------

66. 50 1 4 3432 1 Arctarigent 

F. Logarithmic Functions 

LN, LOG 

The function LN w ill compute the natural logarithm (base e) while the function LOG w ill 
compute the common logarithm (base 10). These are executed in the RUN mode as follows: 

LN 7.4 I CH JERI 
I 

2. 00 148 1 

LOG 7.4 I EHTF.R) 8. 692317197E-01 

LN 25 I £ MTEll l 3. 218875825 1 

LOG 100 j E.NTERI 21 
EXP 

The reverse function o f LOG is a l'1umber raised to a power of 10. For example: 

LOG 100 l••TERl - 21 
:===~-- 100] 

Because the natural log (LN) is not based on a power of 10 but on a power of e, a reverse 
function is necessary . Th is func tion i s EXP, 

Example: 

LN 7.4 (ENTER! 2. 001481 

EXP 2.00148 l<NT<RJ 7. 399999998 1 
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G. Angle Conversion 

The PC-1 SOOA performs conversions of angles from OMS (Degree, Minutes, Seconds) to DEG 
(Decimal Degreel form. When converting Decimal Degrees to the Degree, Minutes, Seconds 
equivalent, the answer is comprised of an integer portion representing degrees. and a fractional 

portion of which the 1st and 2nd decimal digits represent the minutes, and the 3rd and 4th 
decimal digits the :seconds. The 5th through end decimal digits are decimal degrees. To convert 
an angle given in degree, m inutes, seconds in to decimal degree form, it must be entered in integer, 
decimal order . 

Example 1: Convert 16.1932 Decimal Degrees into OMS form: 

OMS 16.1932 l••••• I I_ - 1 6. 1 1 3552 

Example 2: Convert 32.2513 OMS into Decimal Degree form : 

DEG 32.2513 l<•n•I 32. 42027778 1 

H. Miscellaneous Functions 

ABS 

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

Example 1: 

ABS (25 - 86) l •••••I - sl] 
Normally, 25 - 86 = -61 . The ABS function takes the actual difference of the numbers 

to get 61. 

INT 

The INT function rounds a numeric value to the largest integer not larger than the numeric 
value itself . 

Exomple 1: 

(25/ 3) + 7 l<•TE•I 15. 33_333333] 

INT (25/3) + 7 l ••TE•) 15 

Example 2: 

(31 .62 + 21.18) l••••• I 52.YJ 

INT (31.62 + 21 .18) l<•TE• I [ 
In Example 2, the answer is not rounded up from 52.8 to 53 because that would make the 

answer larger than the original value . 

NOTE: Don't forget the order of evaluation. Parentheses should be used if you wish the INT of 
the resultant expression. For example, let us alter the previous example, leaving off all 
parentheses: 
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Ex•mple 3: 

I NT 31.62 + 21.18 I <•1<•1 § . 18 ~ 
The computer takes that IN T of the first number 31.62 (result: 31) and adds that to 21 .18 to 

get 52.18. This is sli!Jhtly d ifferent from the first computat ion, eh? 

SGN 

fo( any number X the SGN function returns a value indica1ing if the number is negative. zero, 

or positive. The values arc the fioll0\•1i n9: 

if x > o 
0 if x = 0 

- 1 if x < Q 

Examples: 

5 - 10 !EHT£ 1t! -s J 
SGN (5 - 10) l£ HTE1tl -1] 

t 2 - 4 ) £HT£.1t i ~ 
SGN ( 12 -4) IEHTEAI 1 I 

15 - 15 I (NTl!Al 01 
SGN (15 - 15) i f NTfRI 01 

V. ADVANCED PROGRAMMING 

A. ARRAYS and the DIM Statement 

Most of our sample programs to date have used a small number of variables. As you begin to 
utiliie the full processing POtential of the PC· I 500A you will discover that variables which hold 
a single nurnber can have drawbacks. Perhaps, for exampl c, you arc considering a program 

which reads in fifty numbers and sorts them . You may <1uickly conclude that, although the 
PC· I 500A has more than enou:gh POtential variables, there must be an easier way. There is, :and 
it is called an "array variable" . 

An array is simply a group of consecutive storage areas . or "locations". w ith a single name. 

Each stora9e area car> hold a si°ngle number or each storage area can hold a character string. All of 
1he storage areas with in a given array must hold the same type of data. 

The number of locations with in a single array may be as many as 256 and is determined by 
your specification . Thus, i f you define a numeric array with 50 locations. this alloi,,vs you to store 

up to 50 numbers in associatmon with a single name. I f you define an array of strings (cal led a 
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"character array") you may also specify th e size o f t he strings, up to a maximum of 80 characters 

per stri ng. Creating character strings of varying sizes is descdt:>ed in Sect ion 8.1 . 

To define an array , the DIM (sh6rt for dimeMiM ) statement is used. Arraw must alwaw be 
"declared" (defined} before they are used. (Not like the single·value variables we have been using .} 
The form for the nvmeric OIMension statement is: 

D IM numeric·variable·name (size} 

v1here: 

numeric ·variable ·name is a variable name wh ich conforms to th e normal ru les for numeric 
variable names previou sly discussed. 

~is the number of storage locations and must be a number in the range O thro ugh 255. Note 
that o.·1f)en you specify a number for the size vou get one more location than you 
specified . 

Exitrnpl~s of legal numeric DIMension s tatemen ~s are: 

D IM X (5) 

OIM AA (24) 

DIM 0 5 (01 

The first statement creates an array X \•Ji th 6 storage locations . The second statement creates 
an array AA with 25 locations. The th ird statement creates an a rray with one location and is 

act ually ra1her s illy since (for numbers at least t, i1 is the same as declar ing a single ·value numeric 

variable. 

It is important t o knovJ that an arrav ·vadable X and a 11ariable X are separate and distinct to 
SHARP. The firs1 X denotes a series of numeric storage locations, and the second a single and 
d ifferent location . 

Now th at you knov1 hov1 to create arrays, you might be wondering how i t i s '\hat vie refer to 
each storage location. Since the entire group has only one name, the way in which we refer to 
a single location (called an "ele1nent"~ is to follow the group name w ith a number in parentheses. 
This number is ca lled a "subscript". Thus, for example. to store the number 8 into the f ifth 
•lcmcnt of our array X (declared previously) we would write: 

x (4) = 8 

If the use of 4 is puzzling, remem ber that t he numbering of elements begins at zero and continues 
th rough the size number declared in the DIM statemen t. 

Th e reaf power of arrays lies in the ability to use an exp ression or a variable name as a sub· 
scrip t. For example , to create a table containing the squares of the numbers 0 to 9 we could 
\vrite the following statements: 

10 DIM SQ (9) 

20 FOR I= 0 TO 9 

30 SQ (l) = l*I 

40 NEXT I 
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In this example. the variable I is used to select which s torage location wi ll hold the resul t 
and it is also being used to compute the result. 

To declare a c.haracter array a slightly different form of the DIM statement is used : 

DIM character-variable·name hi zeJ *length 

.. ..,here: 

character·variable·n amc is a variable name which conforms to the rules for normal character 
variables as d iscussc d prtviously . 

size is the number of storage locations and must be in the range 0 th rough 255. Note th at 
when you specify a number, you get one more location than you specified. 

*length is OPtional. If used , it specifics the length of each of the strings that comprise the 
array . Length is a number in the range I to 80. If this clause is not used. the strings 
will have the defoult length of 16 characters. 

Examples of legal character array declarations are : 

DIM XS (4J 

DIM NMS ( 10) * 10 

DIM INS (1J*80 

DIM RS (OJ* 26 

The fi rst example creates an array of five strings each able to store 16 charac ters. The second 
DIM statement declares an array NM with eleven strings o f 10 c haracters each . Explicit definit ion 
of Slrings smaller than the dcf-0ult helps to conserve memory space. The third example declares 
a two clement array of 80-eht1rac1er strings and the last e xample declares a single string of twenty· 

six characters (see Section B.1 .). 

Besides the simple arrays we have just studied the PC·1500A allows "two-dimensional" arrays. 
By analogy. a one-dimensional array is a list of data arranged in a single column . A two~imen· 
sional array is a table of data \Vith rows and columns. The t\-•10-dimensionat array is declared by 

the statement : 

..Q!M. numeric·variable·name (rows. columns) 

.2!.. 
.Q!M. character-variable·namc (r-o .. •1s, colu1nns) .f. lc r1gth 

where: 

rows specifies the number of rows in 1he array. This must be a number in the range 0 through 
255. Note that \\ihen you specify the number of ro\vs you get one more row than the 
specification. 

columns specifies the number of columns in the array . This must be a number in the range 0 
through 255. Note that when you specify the number of columns you get one more 
column than the specification. 

The following diagram illustrates the storage locations that result from the declaration DIM T 
(2, 3J and the subscripts (now composed of two numbers) which pertain to each storage locat•on: 

colum11 1 column 2 column 3 column 4 

T (0, 0) T (O. 1) T 10, 2J T (0 , 3) 

<OW T (I, 01 T (1,1J T (1, 2) T (1, 3J 

row 2 T (2, OJ T 12. 1) T (2. 2J T (2. 3J 
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NOTES: • Two-d imensional arrays can rapidly eat up storage space. For exam ple. an array 
with 25 rows and 35 columns uses 875 storage locat ions! 

Arrays are very pawerful programming tools. For a more complete treatment of arrays, we 
recommend supplementary reading. 

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

Variable Variable name Data 

Numeric variable 7 bytes 8 bytes 

String variable 7 bytes 
Array variable Specified number of bytes • 

2 characters variable 16 bytes 

• For example, if DIM ZS (2, 3) * 10 is specified. 12 variables. each capable of string 10 chara· 

c ters, are r~s~rv1?d. This requires 7 bytes (variable name) + 10 bytes (number of characters) x 
12 = 127 bytes. 

Element Line number St.atement & function Others. I ••n • ) 

Number of bytes used 3 bytes 2 bytes 1 byte 

B. MORE ON CHARACTER STRINGS 

8.1. OIMensioning Strings 

Character strings are lim ited. by default. to sixteen characters in len91h. By d imensioning a 
character string it is P0'5ible to create a string whose length is up to 80 character·s. Reductions 
in string lcng1h, 10 conserve memory space. are also possible. 

The length of a st ring is specified in the DIMension starnmcnt as follows : 

DIM variable·name (bound)* length 

where: 

variab!c•name is the name of the character string array. 

bound is the maximum subscript of the array. 

length is the length of each string YJithin the array. 

If o nly one string is needed, on array with one c lement {subscripted as e lement iero) may be 
speci fied to conserve memory space. This is illustrated by the following declaration of a 26 
character string : 

DIM AS(01 * 26 

8.2. Concatenation 

Several character strings (or characters within character variables) can be joined to form a single 
string. This "adding" of character strings is called "concatenation". The form for concat~nation 
is : 

variable :;:::;: char.'.lcter·string 
charac tar-variable 

+ character-string 
charactcr-va riable 

Example 1: 

10 SS = "SUPER" 

20 TS = SS+ "MAN" 

30 PRINT TS 
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Output: 

SUPERMAN 

In line 20, the contents of the variable SS ("'SUPER"') is "'ad<fed"' to the stri ng '"MAN". Notice 
that no space is inserted during concatenation. Several strings may be concatenated in the same 
expression as in the foll oi.ving exam~1lc: 

Ex.,mple 2: 

10 AS • '"ER" 

20 BS = '"AND"' 

30 CS = "MOTH" 

40 0$ = "GR" 

50 SS 5 ' WRITE YOUR "+OS+ BS 

60 PAINT SS•· C$ +AS 
Output: 

WRITE YOUR GRANDMOTHER 

When concatenation operations are performed, an internal temporary character storage area is 
used 10 build the new string . This storage area has a capacity of BO characters. If the new str ing 
exceeds this length, an ERROR 15 will occur. An illuuration of this area during a concatenation 
operation follo\•1s : 

Example 3: 

X - LEN ("ABC" + LEFTS ("'DEFGH I" , 2)) l lNTE•l 

[_ 
t 

2 l ABC l 
t 

3 I ABCDE FGH I ~ 
t 

4 ABC DE ~ 
t 

5 [ l 
t 

NOTE: The t sym bol represents an internal character pointer which keeps track of the amount 
of storage used. 

1) At the start of execution, the storage area will be cleared and the character poin ter w ill be 

reset to the starting pasition. 
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2) "ABC" is entered into the area, taking up the first three posttions. 

3) "OEFGHI" is added 10 1he character storage area. following "'ABC". 

4) The t.EFTS fv~ction acts upon the string "DEFGHI" to extract "OE", which then replaces 
"OEFGHI" in the area. 

51 The assignment is performed and the storage area is again cleared. 

8.3. String Comparison 

Character strings may be compared to determine •:1h ich string is "greater than" or "less than" the 
other. These dete rminations are based on the Collating Sequence (given in APP<lndix C) which 
is the order of all the characters recognized by the compu1er. 

ti the strings contain an unequal amount of characters. the she<ter string is "padded" (filled 
outl with NULL characters (ASCII 0). The operators which are legitimate for comparison of 
strings are: 

= True if the t\•10 strin!Js are equ~I in length and ct>ntain the same characters in the 
same order. 

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

> True if the characters of 1he first string are "greater" (occur later in the ordering) than 
the characters in the second string. 

< True if the characters of the first string are "less" (occur first in the ordering) than the 
characters in the second string. 

~ True if the characters of the first stl'ing are "greater" than or arc equal the charac1ers 

in the second string. 

:;; True if the cho roc ters t>f the first string om "less" than or are e~ual the characters in 
the SCCOl'ld string. 

The format for string comparison is: 

character string 

cha:rac:tcr variable 
OP character string 

character variable 

\t\lhere OP is one of the comparison operators listed above. 

Examples: 

"MARY" > "MARI" 

"MARY" = "1\1\ARY " 

"abc" < > "ABC" 

"DATA 1·· <"DATA 2" 

••?U < "::•• 

C. FUNCTIONS 

C.1. ASC 

is True 

is False 

is True 

is True 

is False 

There are two funC1ions 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 rewrse function CHRS 
converts the ASCII decimal code in to a single character string .. 
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{ 

' ''cha racter" 
ASC . 

cl)ar va nable name 

The argurnent in this function is any character St(ing or a character string variable name. The 
value returned by this function is the corresponding ASCII code for the first characte r of the 
specified string. 

Example 1: 

Output: 

10 LET XS = .. PATTI .. 

20 LET A = ASC XS 

30 PRINT A 

RUN 

In the above example XS is assigned the value of the character st,ring "PATTI". The ASC function 
takes the first character (P) and converts it to its ASCII code (SO). 

Example 2: 

10 PRINT ASC .. K .. 

Output: 

RUN -;-i 
---------~ 

ASC "K" returns the ASCII code for .. K .. which is 75. 

C.2. CHR$ 

CH R $ is the complement o f the ASC function. The CH R $ function takes an ASCII decimal 
code. from 0 through 127, and returns the character string equ ivalent. (Nole: Some codes 
represent special characters which do not print} 

Example 1: 

Output: 

I ASCII. decimal code 
CHAS 

numeric variable 

10 PRINT (CHAS 67) + .. OP" 

RUN 

COP 
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Example 2: 

10 z = 65 

20 PRINT CHRS Z 

Output: 

nuN • 
A 

The f irst example shows the use of an ASCII decimal code as an argument. The result is con· 
catcnatcd to the strring .. OP" producing "COP" . The second example assigns a numeric value 
to the variable Z. The variable name is then used as the argument. (esulting in the cha racter "A". 

Our next sample program converts the upper case characters in a text string to lower-case using 
both ihe ASC and the STR$ funct ions: 

Example 3: 

5 WAIT 0 

10 INPUT " ENTER MESSAGE" ', M$ 

20 FOR I = 1 TO LEN {MS) 

30 T$ = MIDS (MS. 1. 1) 

40 L = ASC (TS) 

45 IF (L < 651 OR (L >90) THEN 60 

50 TS = CHRS (L + 32) 

60 PRINT TS; 

70 NEXT I 

80 WAIT: PR INT 

C.3. IN KEYS 

This h.JnCtion takes in any character from the keyboard and stores it in the specif ied variable . 
There is no need to press !ENTER! because the character VJill be automaticalfy accepted . 

variable = INKEYS 

During executio n of this statement a prompt character is not displayed unless a previous 
PRINT statement is used. The input character is not echoed back to the dis11lay ~nd the displ~y 
remains unaffected . 

Example: 

HJ WAIT Ir 
20' A$= INKEY$ 

30' IF A$ = ·· .. THEN PRINT "NO KEY": GOTO 20' 

40' PRINT A$ 

50' GOTO 20 

This function will only accept one character. If more than one is keyed, only the fi rst character 
will be read in; al l others will be ignored. 
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C.4. LEN 

While rnani pulating characters. it is desi rable to knov1t the number of characters in a string. This 
can be done by the use of lhe LEN fu nction. It returns the number of characlers in a specified 
expression or character variable. 

Example 1 : 

Output: 

Example 2: 

Output: 

LEN 
"character string" 

character variable name 

10 AS = .. CA THY" 

20 C = L EN AS 

30 PRINT C 

10 C = LEN .. CAT .. 

20 PRINT C 

RUN 

RUN 

If LEN is used on an empty string (i.e. noth ing is enclosed in the quotation rnarksl. zero will be 
returned. 

Example 3: 

Outrut: 

10 A= LEN " .. 

20 PRINT A 

[ ____ ·U-N -~0· 1 

C.5. LEFTS 

There are three functions used to select or extract specified sections of a character string. 
LEFTS extracts characters from the left, RIGHT$ from the rigrnt and MID$ from the middle. 

LEFT$ { 
("character string", numberl 

(character variable name, number) 
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The "number" argument specifies hO\\l many characters t<> extract beginn ing from the left 

side. 

Example 1: 

Ou1Put: 

Example 2: 

Output: 

10 AS = L EFTS ( .. DRESSER .. , 51 

20 PRINT AS 

DRESS 

10 BS = .. THINK BIG .. 

20 AS = LEFTS (BS, 4} 

30 PRINT AS 

RUN 

I TH I N 
AUN 

In both examples. starting from the left side of the character string, characters are extracted and 
stored in AS. Printing AS resul ts in .. DR ESS .. and " THIN .. respectively. 

C.6. MIDS 
To extract the middle portion of a character string the function MIDS is used. 

Example 1: 

Output: 

Example 2 : 

Output: 

I ("character string", e xpression, expression) 
MIO$ 

( character string variable, exp ression. expression) 

10 A$ = ... NEED HELP" 

20 BS= MIDS (A$, 3. 4) 

30 PRINT BS 

NEED 
AUN 

10 TS = MIDS ("(4151743-1602", 6,3) 

20 PRINT TS 

RUN 

743 
76 
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The first argument to th is function is a character string or a character stting variable. The second 
argument is a number representing the first character to be extracted. TJ)e third argument is the 

totel numoor of characters, including the first, to be extracted. 
In the first example, " I NEED HELP" is stored in AS. MIDS extracts four characters beginning 
at the th ird, and places these in.to BS. When BS is printed, it is found to contain "NEED". 
In the second example, a string containing a telephone number is the first argument. The sixth 
character ("7") is located and .. together with the following ti.vo characters, is stored in the variable 
TS. When printed, the result is .. 743". 

C.7. RIGHTS 

The RIGHTS function works much like LEFT$, the only difference being that it starts from 
the opposite (right} end of the string. The arguments are the same as LEFTS: 

RIGHT$ { 
("character string", number} 

( character variable, number~ 

The "nunlber" argument to this function specifies how rnany characters to extract from the 
character string beginning on the right side. 

Example 1: 
10 XS = "READ ONLY MEMORY" 

20 YS = RIGHTS (XS, 61 

30 PRINT YS 

In this program the RIGHTS function takes six characters from the right end of the string and 
stores them in the variable Y$. The content of Y$ is now "MEMORY". 

C.8. RND 

There may be times \• .. hen y·ou \Vant to provide your program \vith random numbers. The RNO 

functions allo"vs the computer to generate random numbers in a range fro1n one to a specified 
number. (Note: The range always starts with one) 

Example 1: 

10 A= RND 5 

In this example A could have any one of the values one tt1rough five. inclusive. If you want 
random numbers in a range which begins with a number other than 1, (for example 40 to 50) 
vou will have to si mulate this by generating random numbers from 1 to 10 and adding a constant 
(39 in our example): 

Example 2: 

10 FOR I = 1 TO 5 

20 B = 40 + RND 10 

40 PRINT B ; 

50 NEXT I 

Output: 

RUN 

· 1 42 44 47 48 42 
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C.9. RANDOM 

Random numbers are generated by a mathematical formula and are accessible by using the 
RND function. \iVhenever the computer is turned ON, a series of random numbefS is generated 
by the computer. This list remains unchanged unless the RANDOM function is used. This means 
that a program wil I use the same series of "random" numbers ea.ch time the computer is turned 
on. To prevent this. the RANDOM function res~ts the "seed" used by the formula to generate 
its random numbers . 

Exampl e 1; E xample 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 

Ou tput : 12 231 Output: 12 23 1 

To get true random numbers in this case the function RANDOM should appear before the RND 
statement . This fu~nction soi.vs a new seed in the generation o f random numbers and thus causes 
the numbers to dif fer . Accordingly, a program run under identical conditions \-viii produce varied 
ou tput: 

Exampl~ 1: 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 ~ NT A; 30 PRINT A; 

40 NEXT 4l0 NEXT 

Output: 31 22 3 Output: 2 3 1 32 

C.10. STRS 

ST RS i;vorks i1) a manner opposite to VAL. It will convert an in ternal numeric variable back to 

its character string reptesentation. 

Example: 

10 INPUT .. ENTER A NUMBER "; I 

20 SS = STRS (II 

30 PAUSE "THAT NUMBER 1$ .. 

40 PRINT " THE STRING " ; SS 

The above program accepts a number, forms the character representation of that number and 
stor-es it in the ch·aracter variable SS. Because tlhe internal numeric representation cannot be 
displayed i t is au tomatically converted back into a character string by the PRINT statement. 
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C.11. STATUS 

To display hmv much program memory vou have left available or hO\V much memory a 

program uses. the STATUS function is used. 

STATUS 0 lunul 
will display how many program "steps" are still available. 

STATUS 1 l•NT£•1 
will display th9 number of steps already used. 

STATUS 2 lum:•I 
will display the memory address where the current program ends. Note that this address is 
actually one greater than the actual address where the program ends. 

STATUS 3 lum•I 
will display the memory address where variable are stored . Note that this address is actually 
one location less than the actual address where variables are stored. 

STATUS 4 l<NTlRI - STATUS 100 iurul 
will d isplay the program li ne number that was being e•ecuted when program ••e<:ution was 
halted. 

MEM IE>mRI 
The MEM command is equivalent to the instruction STATUS 0 \£MTERI . 

Program.d.;)ta memory 

STATUS 1 l••r<•) 

Free are.a 

STATUSG \ ENT<RI 

STATUS 3 \ENTERI 

Freearea: isobtained by '"STATUS3 - STATUS2+1". 

C.12. TIME 

To display or set the month, date. and hour the TIM E function is used in the following manner: 

Setting: TIME Q MM DDHH . MMSS ~ 

Display : T IME l••TE•I 

where: MM represents two digits for the month, DD two digits for the day, and HH two digits 
lor the hour. The fractional porrion defines the minutes (MM) and seconds (SS). 

When displaying TIME, the output will be in the same format just given. The result of the 
function can be handled in the same manner as a number and can also be used freely in 
expressions. 
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The folloi..•Jing program simulates a clock. Be svfe to set the tin1e before runn ing the prograrn. 

Program Listing: 

10 WAI T 0 

20 AS = STRS T IME 

30 IF TIME> 99999 THEN 50 

40 AS = "O .. + AS 

50 MS = LEFTS (AS. 21 

60 DS = MIDS (AS. 3. 2) 

70 HS = MIDS (AS. 5. 2) 
80 OSS = MS + .. I .. + 0$ .. .. / 82" 

90 OS = VAL (MS+ OS+ "00") 

100 PR INT DSS; 

110 T = T IME - OS 

120 IF T > = 1 THEN 140 

130T = T+ 12 

140 IF T > 23. 5959 GOTO 20• 

150 CURSOR 18 : PRINT USING .. ### .####" ; T 

160 GOTO 110 

C.13. VAL 

VAL and STRS arc complementary functions which convert character str ings to and f ro1n a 
nurneric variable. The function VAL converts a sttring containing t he c haracter representation of 
a number in to a number, vvhich is then s tored in a variable. 

NOTE: When any thing other than a digit 0 thru 9. · (decimal point). +{positi ve sign}. - (nega· 
ti ... e sign). or E tscientific notat ion) is used in the expression. conversior1 w ill end with the i ll egal 
character. 

Example 1 : 

Exampl e 2: 

10 ZS = VAL " - 37 .. 

10 A = VAL "237.6 .. 

D. PRINT USING 

Resul t: ZS contains the number - 37 

Result: A con tains the number 237.6 

The USING statemen t allows a programmer to rigid ly control the fotrnat o f inf orn'lation on 
the display . This al lo\vs standardi zed displays and prevents loss o f info rmation. 

Wh@n the USIN G clause appears, alone or wi thin a PRINT or PAUSE statement. i t defines 
the format for all subsequen t PRINT or PAUSE statements until the next USING clause is 
encoun tered in the program. 

Several USING clauses may appear wi thin a sirngle PAINT or PAUSE statement. In this case 
each one defines the format to be used to print the listed variables until the next USING clause 
is encountered. 

A f ormat is specified via a string of special characters called a n "editing stri1'lg'', The characters 
w ithi.n the editing string define the areas o f the d isplay available for information and restrict t he 
type of in formatio:n wh ich may be p rin ted in these areas . Th is sch eme 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 (hen replace the 
editing string with in the USING clause. This allows mult iple formats whir.hart!: selected under 
program control. 

The ch arac te rs which may be emp loyed with in &diting strings are summarized belov.i : 
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TABLE OF EDITING CHARACTERS 

Character Use 

Specifies a numeric field . Numbers are right·justified within this field. If 

the f ield width is not sufficient to hold the number. an ERROR 36 will 
occur. Leading zeroes are converted to blanks. 

* Specifies Asterisk Fill of the specified positions of a numeric field which 

do not contain data. 

' 

'" 
+ 

& 

Causes a decimal point to be displayed within a numeric field. 

Used at the beginning of a numeric field to specify the insertion of commas 
after every th ree digits. 

Used with in c:i numeric field to cause the number to be displayed in scientific 
notation. 

Used in a numeric f ield to force printing of the sign of the data. 

Speci fics a character field. Characters are left·justified within the field. If 

the field width is not sufficient to hold the data string. the string is truncated. 

NOTE: The width of a numeric f ield must always be one m ore than the width of the data to 

allow for the sign of the data. This is true regardless of whetner y ou use the + edi ting character 
or not. 

NOTE: The use of the comma requires that you insert one extra ;; for each comma in the editing 

string. 

Examples 

X = Pl Y = 123q AS= "ABCDEF" 

PRINT USING "# ; # .. ; X 

PRINT USING " + Ii II # . Ii# 11 " ; X 

+3. 141 

PAINT USING " # 11 IL II Ii " " ; X 

3. 14E 00 1 
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PRINT USING " ###. ~";X 

3.E 00 I 

PRINT USING "*:< l: :i :! # ll .. ; Y 

* * 1234 1 

PRINT USING "***:;: ;; .. ; Y 

1234 1 

PRINT USING "&&&&&&&#II## #### " ; AS; Y 

[!.BCDEF 1234 

PRINT USING "&&& .. ;AS 

10 U$ = "* # # # # :I! ;; . # II" 
20 USING US 
30 PRINT Y; "S" 

I** 1234. 00$ ______ _, 

PRINT X; "$" 

1*** ** 3. 14$ 

PR INT USING; AS; X 

IABCDEF 3. 141592654 
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PRINT USING """ ...... .. - -, ;;: ;;: ;;: ' = = = "'; 246813 

246. 8 1 3 I 

Note : Use the number of ~ {including * I marks for variable (in teger) designation in the 
following range: 
With a 3·digit punctuation ( ,) not used: Within 11 (including sign) 
With a 3-0iglt punctuation (,I used: Withi n 14 (including sign) 
Th is computer has 1 O significant digits for the numbers. 
When the format exceeding 10 integers is designated by the USING statement a nd 
the figure exceeding 10 integers is displayed (pr inted) by the PRINT {LPRINT) 
statement, the displayed (printed) number may be incorreet. 
Example: RUN mode Display 

US ING'·~# ::t ~:;:::;:,:::::: :: :: :;: ~ .. IENT£RI -. > 
PR INT 888888888888 l<•n•l 

( LP RIN T 888888888888 1•••••1 
12 d igits 

E. Computed Control Transfer 

- 888888888800 
-+ 88888888880 ) 

In addition to the basic control statements described in Chapter Ill. the PC·1500A provides two 
other control statements of great utility. These are the ON GOSUB and the ON GOTO. As you 
m ight guess from their names, these sta tements act like the GOSUB and GOTO statements 
discussed previously . The difference, however, lies in their abili ty to transfer control (i.e. to 

execute statements at a different location) automatically. That is, the GOTO or GOSUB functions 
will "GO" to one ot several statements {or subroutines) depending on the value of a numeric 
variable. This dependence on a variable for guidance is what gives the ON state"'ents the 
nickname .. computed control statements". 

The ON statements have the form: 

ON expression l GOTO 

GOSUB 

line ii 1. line ll2, line 113, . . . (etc) 

T he exp(essiol'I which follows the ON keywo(cJ must evalua te to a positive integer greater than 
zero and less than the number of line·numbers listed after the GOTO or GOSUB keyword. Our ing 
execution, when the computer encounters an ON statement. it transfers the flow or execution to 
the line.number 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 because th•lre are 
only four line-numbers listed . Any other number in TX will result in an error since there is no 
corresponding line·number. For this reason, it is important t o include sufficient tests (IF state· 
ments) to insure that your expressions result in a valid number. 

The ON statements arc very useful for automating a series of choices. For example. consider 
the following program fragment whid:i allows the user to select one of several tax tables. Without 
the ON statement this migit be written: 
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10 PAUSE " SPECIFY TAX TABLE TO USE:" 

20 PAUSE "(1) SINGLE, " 

30 PAUSE "(2) MARRIED." 

40 INPUT "(3) BUSI NESS ?"; TT 

50 IF (TT< 11 OR (TT> 3) THEN 10 

60 REM USE APPROPRIATE TABLE 

70 IF TT = 1 THEN 220 

80 I F TT = 2 THEN 300 

90 IF TT = 3 THEN 450 

(etc) 

Using the ON statement •Ne can consolidate lines 70, 80. and 90 into a sir1gle statem ent : 

70 ON TT GOTO 220, 300, 450 

ON ERROR GOTO 

Using another lofm o f con trolled transfer allows a program to detect when an error occurs. 
Afte r d etec tion. the program may execute statements v~hich attempt to recover from the error. 
Such statements may inform and ir)struct the user, or they may save valuable data. 

The ON ERROR GOTO statements instructs SHARP where to go upon detecting the 
occurrence of a1'I error. The form of this sta tement is: 

ON ERROR GOTO l ine·number 

where line·number is the number of a program line containing instructions to be followed in the 
event of an e rror. 

F. DISPLAY PROGRAMMING 

The display window incorporated into the PC·1500A is a remarkably flexible ou tput device. To 
allow programmers to exploi t the 1ull po .. ver of the d isplay several new statem ents have been 
added to the dialect of BASIC used by the PC·l SOOA. These extensions aro d'escribcd in this 

section . 
The display itself util izes liquid crystal technology to d isp lay up to 26 charac ters at a t irne. 

Each character in the computer's character set occ•upics a 5 x 7 do t matrix. Utiliz ing the GPRINT 

command , programmers may develop and disp lay thei r o\~Jn characters. 
For graphic pu rposes, the entire display field may be uti l ized as a 7 x 156 dot matrix. 

Individual dots within any of 156 columns may be energized to create graphics, f igures, or special 
symbols. The POINT command allows "sensing"" of any column to discover which dots are 
currently energized . 

A speaker and tone generator allow the programmer to add the dimension of sound to the 
man-machine interac tion. Tones may be created a t any of 256 frequencies {range 230Hz to about 
7KHi }. Automatic repeti tion of a tone and conilrol of the duration of a tone are also possible 
under program control. 

F.1. BEEP 

The BEEP statement allows the programmer t(.> crea te tones for game playing, error signalling. 
and other in teractive applications. The format of the BEEP statement which creates sound is: 

BEEP expression 1 , exp ression 2 , expression3 

8:4 
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where: 

expression 1 is the on ly (eq.,ti red parameter and specifies hov" many times the beeping tone is 

repeated. The allowable range is Oto 65535 reiietitions. 

expression 2 is optional and specifies the frequency o f the tone(s). This is a number between 

0 and 255. 

expression3 is also optional and specifies the duration of each tone. This duration is specified 

as a number in lhc range 0 to 65279. 

The BEEP statement can also be used to turn off and on the PC·1500A's internal speaker. Thus. 
the noise made by a cassette SAVE or LOAD operation may be eliminated . 

The format of the SEEP statement which contr'Ols the in ternal speaker is : 

BEEP OFF or=i 

LaEEP ON 

NOTE: • When the PC·1500A is turned OFF and then ON the speaker is restored to an active 
mode. 

• The tones created by BEEP statement may vary depending on the combination 
of the expressions. 

Demonstration Program 

F.2. CURSOR 

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, ID* SI 
140 NEXT 

150 END 

The CURSOR statement posi tions !he cursor at one of the 26 character positions available 
on the display. The form of this statement is: 

CURSOR position -i!xpression 

..... here: 

position.(!xprcssion 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 printing 
some information. Used in ttlis manner, it allows the programmer to define his o .. vn 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" 

60: CURSOR 1tX " 2) /4) -4 

90: PRINT .. 0 .. 

100: END 

Keystrokes: 

rn rn CiiU oo mm m OLl 1 •• ,,.1 
rnmm1=1rn1•••••' 
m m m m rn oo rn ''"'"' 1 c:J c:~::ll '"'" 1 c:J 1 •NT••I 
GO rn III OD(]] m [QJ CKJ rn l•••••I 
moo mm co rn rn 1SHIFT1 c:J rn 1SHIFT1 c::::J , •• , •• , 

rn rn IIlDD rn moo mm l•NT••I 

m rnm m f.IJ CK) rn (smn l CJ m ' '"'" I c::::i IEHTER) 

rn rn m OD mm rn rn mm rn 1sH"' 1 c::J m m 
:z:::i m cos m l••T••I 

rnmm m m O!JC!J l sHIF Tf c:J OD I SHIFTf C::J , .. ... , 

rn rn mm oo rn ''""'' 

This program will cause the letters A. 8. C, and D to appear in positions 0 , 4, 6. and 12, 
respectively on the display : 

AUN 

B c D 

NOTE: Specifying a cursor position greater than 25 or less than 0 will result in an ERROR 19. 

6 6 
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Demonstration Program 

10 WAIT 0 

20 DIM AS (0) * 13 

30 INPUT "ENTER YOUR NAME". AS IO) 

40 C = 0 : CLS 

50 FOR I = 1 TO (LEN AS (0) - 1) 

60 CURSOR C 

70 PRINT MIDS (AS (0). I, 1) 

80 c = c +2 

90 NEXT I 

100 WAIT 

110 CURSOR C 
120 PRINT RIGHTS (AS (OJ. 11 

130 ENO 

Keystrokes: 

mmoorncornoo1 ..... 1 
mm rn co oo rn '"'"r1 rn co onc..o w rn rn , •• , •• , 
!Il 00 CIJ [l[) '.Il OD CO l s-<•n lc:::l !Il QO CD !Il 00 Is••«) 

[Y) [QJ [J!J OD lSPAC•I 00 0000 CD""'"' c:J 
' ' "'" ' CD (]Jl sHOFT j mcooom jcH·r<•I 

mrnm 1=1m1 ..... 1 o ocim m , •• ,.., 
m1 ~rurumrn1 = 1mrnrnm~moom .... " imcoooco 

G CD CD l ••n•I 

moomo:omm0Dmm1••n•1 
rnoommcooo rn oornoornco rnmcomm 

1 .... ,,, CD CO I SHOFT ! cu CDCDl•HtE•! 

rnmm1=1mrnrn1•Ht£•1 
00 00 00 CTJ CXJ CD CD l••r<•I 

CD rn rn cru rn m rn 1 •• , •• , 

CD m rn m o:o mm rn mm ''"""' 
moo oornmcoao mmmmrn cot••"'' rn 

(D QD j SHOFtj (I) [O(IJ OJ j SHOFTj G:Jo:JOJ 

I EN1£RI 

CD corn m ao rn , •• ,.., 
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F .3. C LS (Clear Screen) 

The CLS statement erases the d isplay by turning o ff a ll of the dots on the w indow. It is <1sed 
before o the r s tatements to remove any res idual data from the display . The cursor is repositioned 

to the left of the screen by the CLS command. The forma t is simply C LS. 

Demonstration Program 

10 GPR INT "7F7F7F7F7F" 

20 CLS 

30 PRINT "NEW INFO" fl 

Keystrokes: 

rnoornmmrnmw1~ .. , 1 ~ruwrnmruw 

mm rn m 1'"'"1 c:J I ••TE•I 
mc0:i mmoo l••n•I 

rn w m 1RJ OJ fNJ m 1 ...... 1 c::J oo ro oo 1 ... c.1 

CO 00 lEJ@] I' """ c:Jl••TE•I 

F.4. GCURSOR 

The GC URSOR statement specifies one of the 156 columns o f dots. available on the display. 
as the beginning co,umn for any su bsequent d isplay of information . The format o f the GCURSOR 
instruction is: 

GCU RSOR posit ion-<ixpression 

where: 

position -expression evaluates to a number in the range 0 to 155. TJ)iS number ~pec:ifies one of 
th e 156 7 ·dot columns of the display . 

NOTE : If a position-expression results in a number which is less than 0 or greater than 155. an 
ERROR 19 will occur. 

The GCURSOR statement is usually used. in conjunction w ith the GPRINT statement. for the 

purpase of creating graphic displays !this wi ll be illustrated more thoroughly in the next section). 
Other types of insiructions may follow the GCU RSOR statement since this statement does not 
wrire any information. GCURSOR merely indicates in which column subsequent i nformation v1ill 

be written. This is illustrated by the iollowing line<: 

Program Listing: 

10 GCURSOR 50 

20 PRI NT "A" 

30 GCURSOR 80 

40 P RINT 26/3 
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Keystrokes: 

rn rn m rn rn rn m oo oo oo oo , ..... 1 

moom oornoom 1 ..... 1 CJ oo ''""'1 CJ ''"""1 
rn rn m rn oo oo oo rn oo rn 001•••••1 
rn oo moo moo rn mm mm l•••••I 

wh ich produces normal looking output al positions 50 and 80: 

A AUN 8, 6 6 6 6 6 6 6 _6 7 · 1 

What happeM if we al ter line 30 to begin printing at GCURSOR PMilion 93? Try th is by 
substitu ting the to110 .. ·1ing line : 

30 GCURSOR 93 

Surprise ! The second outpu t has been "truncated" (chopped off J because it ran off the end of 
the display. 

As a final example of the GCURSOR statement, we present an advanced program which crc·atcs 
ar'I unusual effect by overlapping characters: 

Program Listing: 

10 WAIT 0 

20 DIM AS (0) * 10 

30 A$ (0) = " .. : C = 0 

40 INPUT " ENTER MESSAGE << 10 CHARS)", AS (0) 

50 CLS 

60 FOR I= 1 TO (L EN AS (O)J 

70 GCURSOR c 
80 FOR J = 1 TO 3 

90 GCURSOR C 

100 PRINT MI D$ (AS (O), I, 11 

105 C = C+3 

110 NEXT J 

120 C=C+5 

130 NEXT I 

140 WAIT 

150 GCURSOR 155 

160 GPRINT " 00" 

170 END 
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Keystrokes: 

rn rnCID m OJ corn1''"'"' 
rn rn rn rn oo rn ; .... r 11-S::i m rn co rn m rn 1 ••TE•I 

rnrnrn1 ... 1Fr1 rn m ooco1 = 11 ••1Fr1 c::i 1'"'" ' c::i 
IStuH! O DD I = !OOl••·r••I 

rn oo rn oo m o:o rn 1••IF•1 c:i m on com no 1 .... « 1 

CIDmmmmmm1 .. •c•1 ITl l•••"' mrnrn 
1 .... c•1mm rnmm co 1 •• ,,,, c::J 1s"'" ' GJ 
m I SH•nl rn rnoorn IE•r•• I 

mrnm mm1••• .. 1 

rnoomoomrn 1 = 1rnmmrnmrooom 1~1m 

moo m co 1••TE•1 

rn rnmm oo mmoo mm 1 •• ,.. , 

00 00 CD @] OD QJ I = I OJ CIJ IJ[) aJ !••r••I 

rn ao rn m o:o m rn oo rn m t••n•1 
o:J 00 00 m m CD CID CD 00 o::J rn I ... ,,,, CS::J CD m 

l s••fTI (}.::J o:JOO CD I SH•FT I G.J o::J (5"•fTI CTI 
[!J CO I ••TE•! 

CD rnrnt c-:;t = 1rc=iG] !IJ l••r••l 
CIJ CD OOIXJ !Il CXJ CD QJ !••T<•I 

CD rn oo ru 1 = 1 m m r?J ''"""' 
CD moo oo corn rn m ''"""' 
m moo w mm m t••TEAI 

rnrn rnrnmaornmoo0Dmm m 1••TE•I 
rn rn oo m m OD OJ oo co 1'""" 1 c:::i oo CiD 1SHIFT 1 c::i , •• ,.., 

mm oo moo rn 1'"""' 

90 
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F.5. GPRINT 

The GPRINT statemont pr-ovidcs direct. programmable c<>ntrol over the dots of the d isplay 
window. Since the GPRINT statement sets and resets dots within any 7-0ot column. it is normally 
used in conjunction with the GCUASOR instruction . The GCURSOA statement selects the 
appropriate column for modi fication and the GPRINT statement manipulates the dots \vithin 
that column. The GPRINT statement is also capable of printing several contiguous columns of 
information in a single statement. 

In order to understand the format of the GPRINT statement. it is necessary to understand 
ho .. v the dots within a column are controlled. The pattern of energizr.d dots \.Vithin a column 
may be specified ei ther as a decimal number or as a hexadacimal character string, If the deci mal 
system is used. then each rovr-.• may be visualized as being numbered. from the top down , by a 
po .. ver of t .. vo. This is illustrated below: 

2 -- - - - - - -

4 -- -- -- --
8 - - - -- - - -
16 - - - - - - - -
32 - - ------

64 --- -----
With 7 dots to a column. each of which may either be on or off. there arc 128 possi blc dot 

patterns. Thus. to specify a particular pattern one uses the format: 

GPRINT pattern-expression ; J>attern ·cxprcssion2 . . (etc) . . 

where: 

pattern-expression evaluates to a number in the range 0 to 127 and specifics the pattern of 

energized dots. Several pattern expressions may optionally be specified and must 
be separated by either a semicolon or a comn1a. If a comma is used, a blank column 
will be left between every printed column. 

Let us illustrate the utility of the GPRINT instruction by creating a new character: an Up 

Arrov\f. First, vie design our character on a grid representing the ro\VS and columns: 

Caution 

1 - - --*--- -
2 - -*-*-* - -
4 · - -- · - - - · 8 ____ ., ___ _ 

16 - - - - .. - - - -
32 - - - - "' - - - -64 _ _ _ _ ,,. __ _ _ 

2 3 4 5 

Observe the following when correcting the PRINT command in a program for a GPR INT 
command: 

Example: r Rewite " PR INT" entirely into "GPRINT" . 

20 PRINT AS 

L nserting only "G" does not allow the com puter to judge it as "GPRINT". 
(This is regarded as "G" and "PRINT".) l 

The same can apply when the CURSOR command is corrected to a GCURSOR command, o:J 
to the printer commands. 

w..~~~~~~~~~~~~~·v "'"'""'A"'"' 
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Because our character is 5 columns wide \"le ·1.-.iill need 5 separate numbers i:n the pattern· 

expression list of the GPRIN T statement. The numbers representing the columns 1 and 5 must 
each specify a single dot in the row labeled 4. Sim ilarly, the numbers representing columns 2 
and 4 must each specify a single dot in row 2 . The final statement is : 

GPRINT 4;2; 127; 2;4 

The specification of the third column (127) is the only number whose derivation may not be 
immediately obvious. The number 127 is the sum of a dot in the first row (1 ), a dot in the second 
row (2), a dot in 1hle third row (41. and so on. Thus. 127 is 1 + 2 + 4 + 8 + 16 + 32 + 63 and 
specifies all 7 dots in the column . Any pattern n1ay be created by specifying a ro .. v or a sum of 
several rows. 

If the hexadecimal addressing scheme is used , the 7 rows of the d isplay are conceptually d ivided 
into a lov1cr group of 3 rows and an upper group of 4 ro .. vs. Each group is numbered, from its top 

row. by powers of two as illustrated below: 

1 
2 
4 
8 
1 

2 
4 

Thus, it is possible to represent all the patte•ns of a group by a single hexadecimal digit. 
Because the lower group has only 3 rows, the range of allowable d igits for this group will be from 
0 10 7, Of the two hexadecimal digits required to specify an entire column, the first d igit will 
represent the lower group and the second digit will represent the upper group, 

The form of the hexadecimal GPR INT is: 

GPRINT "hexadccimal·string" 

\vhcrc : 

hcxadecimal·string is a string consisting of hex d igits. each pair specify ing the dot pattern of a 
single column. 

Using this format to create our Up A'row character from the previous exam ple would give us 
the statement: 

GPR INT "04027F0204" 
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Table of Hex Characters 

1 ---- -

2 - ----
4 - --- -
8 -- ---

0 

1 -----
2 -----
4 - - · --
8 -----

4 

- - - - -
2 - - - - -
4 - - - - -
8 - - • - -

8 

1 - - - - -
2 - - - - -
4 - - • - -
B - - • - -

c 

Demonstration Program 

-- · --
- - ... - -

2 

-- · --
-- =• - -

-- · -- - - .. --

5 6 

-- ·--
-- ~· --

- - · - - -- .. - -
9 A 

--·- -
-- · --

--·-- -- =· - -
-- · --

0 E 

This program prints all possible dot patterns, in order, from 0 to 127: 

Program Listin.g: 

10 WAIT 0 : CLS 

20 FOR I = OTO 127 

30 GCURSOR 

40 GPRINT 

50 NEXT I 

60 WAIT 

70 GCURSOR 155 GPRINT "00" 

80 ENO 

Keystrokes: 

-- · - -
--·--

3 

-- · --
-- · --
-- · --

7 

-- * --
-- · --
- - ·- -

B 

--·--
--·- -
--·--
--·--

F 

rnrn oo rn co CD oo 1'""'1o mrnm 1 ••••• 1 
moom rn 0Dco 1=1rnco@J o:Jrnrn1•HTE•I 
rn oo m m uo m rn rn mco ''"''"1 
rnoom 0>-1m cooo CDCTJ l••rul 

m oo OD m rn corn l•HT••I 

m CilJ CID CAJ OJ CD l••,.•1 
CDOOCTDaJ[]J !XJ!IJ@J(KJ[IJ[D!IJ ISH"Tl [JJ 

QiJ m OiJ corn co ' ''"" I CJ Q[J rn \ SHOFTj c:J l••TE•I 
[]] 00 00 CiD OD I ••n•I 

93 
Do not sale this PDF !!! 



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

F.6. POINT 

T he POIN T function returns a nurnber \•1hich rrcprcscnts the pattern of activated dots within 
the given column. Thus. the POINT function allows the "sensing" of any column on the display 

under program control . 
The format of the POINT function is : 

POINT position-expression 

\Yhcrc: 

position-expression evaluates to a number in the range 0 to 155 and represents the column to 
be investigated. 

The value returned by the PO INT function is a number in the range 0 to 127. The in terpreta· 
tion of this number is a sum of pov1ers 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 - -•-* - *- -
2 ---- · ----4 ___ _ ., ___ _ 

8 ---- · --- -
16 - - - - • - - - -
32 - - - - • - - - -

64 - - *- · - · --
4 4 4 4 4 
0 2 3 4 

The expl'ession : 

POINT 40 would return 0, 

POINT 41 would return 65, 

POINT 42 would return 127. 
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Demonstration Program 

The pfogfam listed here fi ll s the display ~'Vi thin the character stored in A$ and creates unusual 

patterns by reversing this character. The program uti lizes 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 PRINT AS 

70 C = C+Y 

80 NEXT I 

90 FOR I = 0 TO 155 

100 GCUASOR I 

110 A = 127 - POINT 

120 GPRINT A 

130 NEXT I 

140 GOTO 90 

Keystrokes: 

o:JOfJ CAJ ls>UFT ) ffi l : ll S>UFT I CJ CKJ ( SKIHI C] IENTEAI 

m oo oo m CD rnrn t••rc•1 

a:JOO[DI : 1[£)f sHOFTICJ[KJ I = lo:Ja:JUJCZJ[D 

' '"'" 1om 1= 1m1••TE•I 

m rn m CID OD co r=-1 rn rn oo rn t••TE•I 
m m m rn oo ODmrn OD m 1.N, .. 1 

rn rco m oo co oo rn m r '""' 1 rn 1 ••TE•I 
OJ IJ[]CJDI = l[IJIT]ill l•HTEA I 

mm nooo m rn CD ,,.,,.1 
m m m CQJODCO I = IOOCOCQJ rnmw l••TE•I 
CDl.!O m OD m []]CB] m CQJ OD CD IEHTU I 

rnrnoorn1 = irnrnrnGm~cooornrn 1 •. ~.1 

m m m cru m m co oo rn m l•NTE•I 
m rn 8'.J oo rn m rn rn 1 ••T<•I 
m mm m rn m rn rn ODl••TE•J 

NOTE: If the last line is included, the program will be in an in finite loop when run . (This may be 
stopped with the BREAK key). The character displayed may be changed by inserting a new 
character in the assignment in liine 10. 
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G. DEBUGGING 

No matter how careful you are, 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·1500Awill 
display the li1, c-number of each prograrn lir'c and will halt after the execution of that line. This 
allows you to follow (or trace) the sequence of instructions as they are actually performed. When 
the program pauses af ter the execution of a line. you may inspect or alter the values of variables. 

The form of th.e instruction for initiating the Trace mode is simply: TRON. The TRON 
instruction may be issued as a command {in RUN mode) or it may be embedded, as a statement, 
within a program. Used as a command, TRON informs SHARP that tracing is required during 
the execution o f all subsequent programs. The progr·ams to be ttaced arc then star ted in a normal 
manner, with a GOTO or RUN command. 

If TRON is used as a statement, it will initiate t he Trace mode only when the line containing 
it is executed. If, f or some reason, that line is never reC1ched, the Trace mode will remain inactive. 

Once initiated, the Trace mode of operation remains in effect until canceled by a TROFF 
instruction. The TROFF instruction may also be issued as either a commanrt or a !i:rAtP.ment. 

The Trace mode can also be canceled by the key sequence: 

As an example of using the Trace mode, enter the following program to compute the length 
of the hypotenuse of a triangle given the length of tlhe sides: 

Program Listing: 

10 INPUT A, B 

20 A = A * A : B = B*B 

30 H • v(A + Bl 

40 PRINT "HYPOTENUSE = ... H . 

In RUN mode, issue the TRON command, fol lowed by the RUN command. Notice that the 
INPUT command opel'ates in the usual manner by display ing a question mark for each input 
value required . As soon as you have entered two values, the line number of the INPUT statement 
appears : 

RUN • 

By pressing the CTI {Up Arrow) key and holding it, you may review the entire line: 

RUN 

1 0 I N PUT A. B 
'------- -

To continue the program , press the OJ (Down Arrow) key once. This causes the next line to be 
executed and its I inc number to be displayed. Again, you may review the line with the (Up 
Arrow) key. You may also check the contents of any variable by typing its name and pressing 
! ENTER! : 
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{where A is a program variable) 

RU/II • 
4 

It is necessary to p ress the o:l (Do .. •1n Arrow) key once for each l ine to be executed unti l 

the program end s. If you do not v..iish to co nti nue normal line·bv·li ne execu t ion. press the ENTER 
key to suspend execution of t h e p rogram. If you change your mind aga in, suspended programs 

may be continued with the CONT command . 

A sampl~ session, using our h ypotenuse p rogram, follov1s: 

Keystrokes Display 

> 
UJ m ("i5J on TR ON _ 
I (NTCA! > 
!RI []JIJO RUN -
l<NT<•I ? 

CD 3 -
CiN1?l ? 

rn 4 -
I EHTERI 1 0 : 

IIl 1 0 : I NPUT A. B -
CD 20 : 

IIl 2 0 : A=A* A :B=B* B 

rn A -
IEHTEA! 9 

00 B -
1ENTEFtf 1 6 

OJ 30 : 

OD H -
(ENTER! 5 

CD HYPO TE NU S E= 5 

CD 40 : PR INT •H Y POT ENU S E= ,, ; H _ 

rn 4 0 : 

CD > 
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H. HEXADECIMAL Numbers and Boolean Functions 

H.1. Hexadecimal Numbers 

The PC· 1500A 1Provides the capability to use a hexadecimal {base 16) number within any cxprcs· 
sion in .. ·.ihich a decimal numbe r may be used . Hexodccimal numbers are dis·tinguished frorn 
decimal numbers by preceding them w ith an & {ampersand) . The following are e><amplcs of valid 
hexadecimal numl)crs: 

&16 &F &7ECA &08 &99A - &58 

Hexadecimal numbers may be used in calculations: 

10 +&A l<NT<• l 

RUN • 
20 

Or \•/ithin programs: 

35 GPR INT &F. 54. &3E 

40 DATA 67. &7F. &28, 12, 305 

H.2. AND Function 

The AND funct ion provides a boolean AND of the internal representation of 1v10 values . The 

values must be in the range - 32768 th rough 32767. Numbers which exceed this range wi ll cause 
an ERROR 19. 

Example: Result: 

10 AND &F 1 0 

1 AND 0 0 

-1 ANO 1 

55 AND 64 0 

16 AND 63 1 6 
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H.3. OR Function 

The OR function performs a boolean OR on the internal representations of t .. vo values. The 

v~lues mun bP. in the range - 32768 th rough 32767. Number1 which exceed this range will cause 
an ERROR 19. 

Example: Resul t: 

10 OR &F 1 5 

1 OR 0 1 

-1 OR 1 - 1 

55 OR 64 I 1 9 

16 OR 63 63 

H.4. NOT Function 

The NOT function returns the boolean NOT. or complement. of the internal representation of 
a single value . The value must be in the range - 32768 throu,gh 32767. If the value exceeds this 
range an ERROR 19will occur. 

Examples: Result : 

NOT 0 - 1 

NOT &F -1 6 

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 execution of a program. When the 
program stops, the values of all variables arc retained and the programmer rnay inspect and change 
these. The program may then be continued, at the point where it was halted. with the CONT 
command. 

When the STOP staternent is encountered by the computer a message similar tto the following 

is displayed : 

RVN 

--· ~ BREAK IN 60 

\Vherc 60 is the number of the l ine which contains the STOP statement . 

If you wish to review this line. depress and hold the [D (Up Arrow I key. 

When the BR EA K message appears you may also review and change the values oi variables. For 
example : 

HO I ENTERI 

56. 

AS ( ENTER! 

Whenever you are ready to resume execution, simply return to the prompt 1> I and type CONT 
ENTER. 

J . MODE CONTROL 

LOCK, UNLOCK 
The LOCK inst<uction may be used to control the mode (RUN, PROgram, or RESERVE! in 

which the computer operates. Included \Vithin a pro~ram it prevents the user fr'om accidentally 
changing the mode and injuring the program. The LOCK instruction disables 1ho MODE key, 
"locking" the computer into whatever mode it is currently in. 

To re-enable the MODE key, the UNLOCK ins'!ruction is used. UNLOCK restores the normal 
functioning, allowing changes in mode. 

Either' instfuction may be used as a command or a statement. The forms are simply: 

LOCK 

UNLOCK 
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VI. EXPANDING THE PC-1500A 

A. THE PRINTER/CASSETTE INTERFACE (CE-150) 

The Printer/Cassette Interface is an option for the SHARP PC·1500A 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 a<1dio cassettes. Programs can be " loaded" back into the 
PC-1 SOOA for use at a later date, savi ng you the trouble of typing them again . 

1. Connecting the Computer to the Interface 
Connect the printer/cassette interface (CE-150) and the computer (PC-1 500AI in the following 

manner. 

(1) Turn the computer power OFF. 
Important Note! It is essential that computer power be OFF. If power is ON, the computer 
may "hanu up" (all keys inoperative) . If this occurs, press the A LL RESET switch on the 
bottom of the comp<1ter while pressing the loN I key. 

(21 Remove the protective pin cover from the left side of the computer and snap it into place on 
the bottom of the printer (sec figure) . 

Protective 
pin cover 
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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 computer down flat . 

15) Gently slide the computer to the left so that the printer pins are inserted into thr. computer 
(see figure). 

0 

" 4 " !'nark 

tb) Oown......ard 

/1 

\ 4-Y/ I ' I [ 

~ ( I " 
\1 /~/-'/j <al To,vord you 

b' + 
~ ~ !-gl ~ I 

T 
·• 4" marl< 

S>-lA.1:.-~ .. ······-··---

J 
I 

til--'!Af#P .. . . . .. .... _ ... 

I 
~(cl Leftward 

l 
Align this $UrlJce 
with mating sur-face 
of t:he printer. Make 
a clc>$e contact 

Do not force the computer and Printer together. 1£ rnatch-up does not easily take p lace, carefully 
sh ift the computer left and right to correctly positio.n mating surfaces. 

Do not sale this PDF !!! 



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

2. Power 

The CE· 150 unit utili res a rechargeable Ni·CAD battery POwer source. Therefore it is necessary 
to recharge the bilncries after unpacking, and when the message below is displayed. (In this 

case, the printer is locked. To unlock the printer, press the ~ and ~ON] keys of the computer 
in that order alter charging the battery) 

(1 I ERROR 80' or ERROR 78 

Note: \Vhen t he prin1cr is In tho pen rcpltlcemenr state, the displijy of ErlnOR 78 may ;ippCilr. 

(2) : CHECK 6 or NEW 0?: C HECK6 

("How to connect the AC adaptor")--------~ 

;::;:;~~;;:P:-C· I SOOA 

3. Connecting a Tape Recorder to the Interface 

AC ad<Jptor 
EA·150 

I 

Do not connect the AC adl'pto,. 
EA·lSO to the Comouter. whtn 
the Computer is connected to the 
Prlnte.r/ Oassettc Interlace. 

First connect the CE·150 unit and computer, and connect a tape recorder with tho CE·150 
unit as shown in the fol lowing diagram. 

CE·150 termin:tls 

® ® ® ® lol 
Jlt.U' ( •lolll .. " " ' ""'° f(#teil 

Crey plug 
(transfer and 
collation) 

Red plug 
(recording) 

Olack plug 
•remote 
controlJ 
(This plug can 
also be connected 
w ith REM 1 te<minal) 

Tape- A:ecordtr 

@@@ ®~ 
.. .. .. '""' 1111"' 

Grev plug 
(transfer and 
col &alfon) 

Black plug 
(remote 
controU 

AO<I plug 
(re-cording ) 

cassene connection able 
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The folloi,·1in9 is a description of the rninimum tape recorder specifications nec:essary for inter· 

facing with the CE-150: 

Item Requirements 

1. Recorder Type Any tape recorder. cassette, micro·cassctte, <0r open reel 
recorders may be used in accordance with the requiremc11ts 
outlined below_ 

2. Input Jack The recorder should have a mini·jack input labeled "MIC". 
Never use the " AUX" jack. 

3. lnpu t Impedance The input jack should be a IO\•J impedance in put (200 -
1.000 OHM.} 

4. Minimum Input Level Below 3 mV or - 50 dB. 

5. Output jack Should be a m inijack labeled " EXT. (EXTcrnal speaker)". 
" MON ITO R", " EAR (EARphone}" or quivalent. 

6. Output impedance Should be below 10 OHM. 

7. Ou tput level Should be above 1 V (practical maximum output above 
100 mW} 

8. Distortion Should be within 15% within a range of 2 KHz through 
4 KHz. 

9. Wow and Flutter 0.3% max imum (W. R.M .S} 

TO. Other Recorder moto.r should not fluctuate speed. 

• In case the mini.Plug provided with the CE.150 is not compatible with the input/output jacks of 
your tape recorder special line conversion plugs are available 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 deter ioration after long years of use may not 
sho\v satisfactory results o .. ..,ing to change in their e lectrical characteristics . 

• Precautionary lnstl!'UCtior's for Tape Recorder Use 

(l} For any transfer or collation, use the tape recorder that was used for rccord;ng. If the tape 
recorder for transfer or collation is different from that used for record ing~ no transfer or 
collation may be possible. 

(2}The head of a tape recorder, if dirty, increases d isto rtion or decreases the recording level. 
Therefore, keep the hcod clean . 

(3)Use a tape that is free of extremely low frequency response, scratches and creases. 
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4. Loading the paper 
For details refer to the instruction manual for CE-1 50. 

(1 J To remove the printer cover. shift the printer cover lock lever in the d irection of the arrow. 

D 0 0 D 
00000 
000 00 
ooooc· 
ooo = 

(2) Cut the tip of roll pal)<)r straight, and insert 
the paper correctly into the pal)<)r inlet. (Any 
curve or crease at the paper tip may prevent 
paper insertion.} 

(3 ) Press the computer [ON] key to turn it on, 
and press the (fill key to feed paper. At this 
time. feed the paper so tllat the paper tip is 
3 to 5 cm above the printe r. 

Note: 
Paper tape is available wherever the CE·150 is sold. 

Paper inlet 

Please order product No. EA· 1500P (5 rolls per package) when 
reordering the paper tape. The paper tape is specifically 
designed for this unique printer. Use of any other paper tape 
may cause damage to the unit. 
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(4 J Insert the shaft into the paper rol I and place 
the paper in the paper case. 

(5) Place the printer cover back in position. At 
this time. thread the pap.er roll tip out of the 

_) 

--

~ 
~ 

r 
"" D 
0 

printer through th~ paper cuner. ~~~-- ""''-~I~--:= 

/' CJUO 

L.. ::::::==::~~~;;;;:~I CJ Cl CJ = OOCJ 

~~~---~~~~~~~~~~~~~~o~o~o~ 
(6) Lock the pri nter cover. 

5. Replacing the Pens 
Four kinds of pens can be installed in this unit. 

Pen installation pos.itions are as illustrated belo w: 
For details refer to the instruction 1nanual. 

-----/ 
-~~ockl ---- - -- / -- '/ ~-~ =~. 

Pen position I, 
dttli?cting rnagoc t t, .. 

3 (Red) 
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For pen installation or replacement. follow the procedure below: 

(1) With the computer CJD k.ey pressed. press the printer OiiJ . This allows the printer to b" in 
its rw.n rnplaCP.rnent state. when the pen holder shifts to the left and rotates. With the pen on 
top changed. the pen hold~r moves to the right. !Release the key when the pen holder starts 
moving.). 

12l To remove the pen, press the pen removal 
lever. This causes the pen on top to come off. 

(Not e): When removing the pen, hold it lightly to 
prevent it from poppin9 up into the printer. 

{3) Install a new pen. 

Note: 
Pen replacements are available wherever 
the CE·150 is sold. Please o rder product 
No. EA·8508 14 black pens per package) or 
EA·850C 11 black, 1 blue. 1 green and 1 
red pen per package) when reordering pens. 
The pens are specifically des<gned for this 
unique printer. Use of any other pen may 0 
cause damage to the unit. 

14) To install or remove the next pen. press the Olli 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 {3). 

15) After pen replacement or installation. press the printer llID with the computer [££) pushed 
do\vn. This causes the pr-inter to be released from its pen replacement state, and the pen 
to return to the left. 

(Note~: To use this uni t, install the four pens on the pen holder. Opcratioq with ;:i l::ick of even one PC•' 
may cause color changes 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 theit refill for storage, 
Leaving the pens install ed on the printer for a long time or otherwise exposed may cause the 
ink to dry. 
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B. USING A CASSETTE RECORDER 

THE COMMANDS FOR THE PRINTER AND 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 THE CE-150. THEREFORE, BE SURE TO CONNECT TO THE CE·150 
FOR PROGRAMMING BY USING THESE COMMANDS. 

1. Tape Recorder Operation 

We recommend that you follow this l)rocedure using a small, simple program. In the event of a 
problem, it v.iill be easier to re·perform the operation. Enter the program no .. v. 

You must prepare the tape recorder for progr.am and data transfer. The following steps are 
necessary to do thi$: 

1. Turn the " remote" switch on the interface (CE·150l OFF. 

2. Put a tape into the tape recorder (an important step). 

3. Find a blank portion of tape. If the tape is brand new, advance i t past the leader portion. 
If your recorder has a number counter. jot d own the number. This is extremely helpful in 
relocating 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 control, turn the volume level up halfway between middle and maximum (i.e. 3/4 
level). If y6ur recorder has a tone control, turn the tone control knob to a position halfww 
between intermediate and high 13/4 position). 

5. Turn the "remote" switch on the interface back ON. If your recorder does not have a 
" remote" feature, (this means that there is no place to connect one of the wires of the 
wiring harness,) use the "pause" key to tcmiporarily halt recording. If your recorder does 
not have a ... pause" switch, you are 1nakin9 things difficult. 'ltVe st,ongly fE:commend that 
you get a recorder that has one. This will make your new programming life much easier. 
Better yet get one that has both, a remote feature. and a pause switch. 

6. Depress bodl the RECORD and the PLAY keys simultaneously . If you are using a machine 
without a "pause" switch you will want to do this immediately before saving the program. 

All ready? Ok. r ead on for the good stuff .. .. _ • . 

2. The CSAVE command 

Allrigh t, countdown checklist . . .. _ 

1. Tape recorder .-eadv and i.\laiting? 

2. Tape in? 
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3. Computer on? yes __ no 

4. Program on the computer? yes _ _ no 

5. Wires nil hooked up right? yes __ no 

6. D id you jot down the counter number? yes __ no 

7. Are you dressed? irrelevant 

If you answered "NO" to any of these Questions reread the previous section to clear up the 

problem. 

Ok, one more thing and you are ready to go: 

With the same command which saves your program you mu:st give the progranl a "filename". 
This is fot tefe r'ence pu rposes. Your filename can not be longer than 16 characters. To s.avc 
the program vo1ith a filename type: 

CSAVE ISH<FT I .. PROG.·1 jSHOFrl " 

Your program will be saved with the name "PROG.·1" Yoiu can assign any name you desire, 
whatever is easiest 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 program log, which includes the progr-am name. staftir\g and stopping locati on on 
tape (use the counter numbers), and a brief description of what the program does. 

Press the 1£KTEAI key, At this time you should heaf a shrill buzzing sound. and the tape should 

be turning. Also the "BUSY" indicator should light up. This tells you that the computer is 
"busy" transferring your program from memory to the tape. If this does not happen, start again 
from the beginning of the section. 1 t took me only 1 O tries to get it right, so don't be discouraged. 
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 will stop, and the "prompt" will re·appear on the display. Congratulations, your f irst 
pfogram has been saved for future use. In order to insure that this has in fact been accomplished 
we can read it back into memory from the tape as explained in the next section . 

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 simple; use the CLOAD? command, of course. 

"What does it do?" you ask. Well, after CSAVEing your program simply type CLOAD? The 
computer compares the CSAVEd program with the one in it.s memory. If all went well. it will 
calmly display your fi lename and end its check. If all did not go well . an error message will be 

displayed, usually ERROR 43. This tells you that the prog.ram on tape is somehow different 
from the program in SHARP's memory. Erase that portion of tape and start again. Check all 
your connections. and try tu rning the volume and tone up a little. 

When using the CLOAD? command it is necessary that the tape be cued to the carrier tone which 
preceeds the recofded data. The carrier tone consists of a steady, unmodulated signal of ap· 
proximately 2.5KHz. If the tape is not properly cued, no error will be indicated and no data will 
be presented on the display . 

The following are instructions for loading a program back in : 
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I. Turn the remote switch on the interface OFF. 

2. Rewind the taJ>e to the place at which you started. again using the number counter. (See 

how handy the number counter is!l. 

3. Stop rewinding. 

4. Turn the remote switch back ON. 

5. Press the PLAY button . 

6. Type: 

CLOAD ' '"'" ' I .. p ROG .. t I SH•fT I .. 
and press the I ENTER! key. 

(Remember "PROG.· 1" is the filename we hiave given to your program. If you saved the 
program under anothet 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. 

8. Type RUN. and the program you previously CSAVEd will re·appear. The cassette 
retains a copy of the program, so you can c:LOAD the same program over ~nd over again! 
While loading. when an error message ERROR 43 or ERROR 44 is displayed, start again 
from the above step 11 ). 

4. PRINT # and INPUT ;; Commands 

PRINT # : 

Now, that we have illustrated the use of CSAVE and CLOAD, we would like to in troduce two 
similar commands. The PRINT# command saves the value of a variable Of set of variables on tape. 
This is different fro m CSA VE which saves a program. The purpose for saving data is to enable you 
to use the sanle data in ar)Other program. For e xample, in the follo\ving program, the variable 
TS is in use: 

10: PRI NT "WHAT IS YOUR NAME?" 

20: INPUT T$ 

30: PR INT TS 

If you want to save the value of TS for use in another prograrn, you must issue the PRINT# 
command to save i t on tape. You can do this in tv.10 ways: 

1. Manually 

2. Through a program 

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 m ethod ot fets several options: 

OPTION t: 

After running a program. switch to the RUN mode and type: 

moo co OD UJ( SHOFT l!XJ A, B, c (then press l•NT<RI ) 

The tape rec<lrder will now spring into action and will save the value of all variables on tape. 
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OPTION 2: 

If you .. ..,ant to identify only certain variables to be saved type the following: 

a:J CBJ CO OD COl '"''" l [!J "filename"; 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 filename. 

OPTION 3: 

You can also specify all values of related variables by typing: 

mmCO CEJCTJ ls"'"1rn "filename": a !*l 

The * symbol wil I save all varieties of "B". including B { 1) and B itself. 

2. Through a Program 

To do this. simply assign a line number to the PR INT # command in your program. You 
may use any of the formats described above. When SHARP encounters this line numb~r it 
will automatically activa te the tape recorder and begin to transfer the data to tape . Once 
again, PLEASE experiment. If things are not working, go back to the previous secti<lns. 
Somethi1'l9 1Jery simple may have been overlooked. 

NOTE: 
The file name represents the contents of a character string or a character variable quotatcd 
with " . Therefore, if the first variable to be recorded or stored as specifk'll without a file name 
is a character variable, this character variable is regarded as a f ile name. In this case, be sure to 
place a fi le name. 

Example 1: 

Example 2: 

Example 3: 

INPUT#: 

HI AS = "TAPE" 

20 PRINT# AS; X$ 

This is idential to PRINT # "TAPE"; XS 

PRINT# X 

This records only the contents of numerical variable X without a file name. 

PRINT# XS 

This does not record only the contents of character string X$ without a file name, 
but the contents of XS is regarded as a file name. No semicolon (;) is placed 
after the file name, causing a grammar error CERROR 1) to occur. Therefore, if 
the first variable is a character variable, be sure to place a file name as: PRINT# 
"AAA"; X$ 

This command allows the same formats as PRINT# . The difference is that INPUT# transfers 
data from tape to the computer. (PR IN T# transfers data from the computer to tape) . You can 
use the INPUT# command manually or as par t of a pr~ram. Remember to prepare the 'tape 
recorder before you begin to use this command . 

NOTE: • If the number of recorded data is smaller than that of data memories to be loaded 
with them, the error 43 occurs after all the data are transferred into the data memories 
in the INPUT# statement. 

• If the number of recorded data is larger than that of data memories to be loaded with 
them. data arc tr~nsfcrred until the data memories in the INPUT# statement are 
loaded, and remaining variables are ignored. 
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5. Use of the MERGE Command 

The MERGE command allows you to store many programs in the computer memo ry at the 
same time. For example, let's as.sume the computer memory contains the following program: 

10: PRINT "DEPRECIATION ALLOWANCE" 

20: INPUT "Enter method: " ; A 

At this point you r·cmcrnber that you have a similar prooram portion on tape undier the filcnomc 
"DEPl"'. You will, of course, want to see if this program has sections useful in the program you 
are currently constructing. The first step is to find the tape with " DEPl" on it. Cue the tape to 
the place at whicll ' ' DEP 1 "starts. 

Now type: MERGE "DEPI" and press lunu l 

The computer will now load "DEPl" into memory IN ADDITION to the above program. After 
"DE Pl "is loaded. you might find something in memory similar to this: 

10: PR INT "DEPRECIATION ALLOWAN CE" 

20: INPUT "Enter method: "; A 

10: "DEP1": REM > > Second Module << 

20: PRINT " INTEREST CHARGES" 

30: INPUT " Amount Borrowed: "; B 

{etc) 

Note that unlike the CLOAD command, the new program DID NOT replace the existing one and 
that some line numbers have been duplicated . Also note thot a " label" was used on thc first line 

of the merged module. This allows "LINKING" of the modules to(lether (See LI NKING MERGED 
MODULES - below). 
It is important that you review the following information before proceeding \Vi th any further 
editing or programing: 

IMPORTANT NOTES: 

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

Example : 

f1o "A" REM This is existing program 

I 20 FORT " 1to100 

30 LPRINT T 

40 NEXT T 

(Etc) 

BEFORE doing a MERGE of the next program, make any necessary changes to this program. 
Then MERGE the next program: MERGE "PROG2" (example) 

10 "B" REM This is MERGED program 

20 INPUT "Enter depreciation : " ; D 

30 INPUT " Number of Years: "; Y 

40 . Etc. 

Now you may make changes to the above program since it was the last MERGED portion .. If you 
need 10 make further changes to the first program ~hen follow this procedure: 
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I. CSA VE what you have done to this point; use a new name when saving to tape, i.e .. "PR OG,3" 
(Example). 

2. CLOAD the program saved in step one back into memory. 
3. Now make any desired modifications or changes. However, keep this in mind : changes can 

be made ONLY to the first program or to the FIRST OCCURANCE of any duplicated line 
numbers. I.E .. if program line 10 appears in the first program as well as the second, changes 
will only affect the first occurance of line 10. Thus if you attempt to edit the second 
occurance of line 10, the change will be erroneously reflected in the first program portion 
only. 

ADDING ADDITIONAL PROGRAM LIMES: 

Additional lines may be addocl at the end of the existing programs ONLY IF THEY HAVE 
LINE NUMBERS GREATER THAN THOSE PREVIOUSLY USED. 
Note that additional program lines may not necessarily appear at the "bottom" of the listing. 
Since modules must be linked via labels (see below). this should not be of concern. 

LINKING MERGED MODULES {programs) TOGETHER 

Since the processor executes your program lines in logical sequence, it will stop when it encounters 
a break in the sequence in line numbering, i.e .. if line numbers 10, 20, 30 are followed by duplicate 
line numbers in a second modu l-e, the processor will cease execution after line 30 in the first modu le . 
To "LINK" your various modules together, the following techniques are valid : GOTO "B" 
GOSUB "B", IF ... THEN "B" (Bis used for example only, you can use any label except 
reserved words or letters which .appear in row # 2 on the keyboard, i.e .. Q thru P). 

NOTE: 
When another program is subroutine·called with GOSUB statement in a plurality of merged 
programs, program a GOTO statement (a line number greater th an the line number to be executed) 
after the GOSUB statement. 

Example: 10 "A" : INPUT A 

20 GOSUB "B" : GOTO 30 

30 GOTO 10 

10 "B" PR INT A 

20 RETURN 

6. The CHAIN Statement 

CHAIN is a program instruction ; it can only be used with in a program. It cannot be used 
manually like CSAVE, CLOAD, and MERGE. The CHAIN statement allows you to run a program 
that is too large to fit into memory all at once. Such large programs must be divided up into 
sections with a CHAIN statement at the end of each section. These sections can be saved on tape 
with CSAVE. 

For example , let's assume you have three program sections named PROG 1, PROG2, PROG3. 
Each of these sections ends with a CHAIN statement. 

.. PAOGl" ·-PROG2" "Pft0G3 .. 

10: i-1 1010: rl 2010 : 
20: 

. 

rl 1000: CHAIN 
r WOO: CiiAIN 

1000: CltAIN "PROGr. 1010 2000: CHAIN ··PROG3", 2010 4000: ENO 

During execution, when the computer encounters the CHAIN statement. the next section is 
called into memory and executed. Jn this manner, all of the sections are eventually run. 
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7. Using Two Tape Recorders 

Tape Aecofder 0 

@®®®~ 
"°""" •A" w t "' " " •• .,, • • ,. 

@ ®@ ® Ill:: 
• •• -e: •• .,. 

t I I 

Black plug 
I remote control) 

Blac;k plug 
(remote control I 

Red plug 
(recording) 

Bl<Jek plug 
(remotP. cont rol ) 

Grev plug 
(transfer <:ind 
collation} 

Red plog 
(recording) A uxiliary cable 

(remote control) 

CMsc"e connection <:able 

@ ®® ® !rm 
V >' .. .;_ .,., 

Gre-v plug 
(transfe r and 

\ collation! 

\ \\ Black plug 
Cremote control) 

When using two tape recorders, one of them is vsed tor recording and the o ther 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 REM 1, either of 
v1hich can be used. In program operation {no t manually}. however. the program designates 
the tape recorder connected to the REM 0 term inal or the REM 1 terminal. The·reforc. these 
remote control terminals should be connected a<:cord ing to the program. 

In this section. how to operate the second tape recorder connected to the REM 1 terminal of the 
interface is explained 

1. Saving 
Procedures: 

( 1) Type RMT OFF and press l•HT•• I to reset the second remote control function . (Control 
of Tape recorder 1 in the illustration above} 

(2) Put a tape into the tape recorder. 
(3) Type RMT ON and press IENTE•) to set the second remote control function. 

(4) Set the vo lume and tone controls in the same manner as that explained previously in the 
single tape recorder. 

(5) Depress both the RECORD and the PLAY buttons simultaneously. 
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t6) Execute RECORD instruction. 
Program: CSAVE·1 "file name" l•••tRI 
Data : PR I NT l; · 1, "file name" ; variable, variable • . . . . 
(Exarn1>le) Designate PRO or RUN mode. 

C$AVE·1·· PR· l" ( CHICA! 

After the saving the " prompt" will re·appear on the display and tape stops. fiewind 
the tape for collation. 

2. Collating the Computer and Tape Contents 
Procedu res: 

(1 ) Type RMT OFF l•••••I to clear remote control functions. 
(2) Re1;•1ind the tape to the place at which you started, aga in using the nurnber counter. 
(3) Enter RMT ON and tt"le l r:.HttRI key to set remote contr ol functions. 

(4) Set the volume and tone controls in the same manner as that e~pla ined previously in '!he 
single tape recorder. 

(5) Press Playback button_ 
(6) Execute COLLATION instruction. 

CLOAD?-1" file name" l••rul 
(Example) Designate PRO or RUN mode . CLOAD' ·1 " PR· l " l•••ERI 
Execution ends when both contents match. resulting in prompt displays. 

3. T rcinsfer from Tape 
Procedures: 

(1) Enter AMT OFF and the l<•t<•I key to clear remote control functions. 
(2) Put a recorded tape into the tape recorder. 
(3) Type RMT ON and press the l••TE•I to set remote control functions. 
{4 J Set the volume and tone controls in the same manner as that explained previously in the 

single tape recorder. 

{5) Press the Pl•yback button. 
{6) Execute TRANSFE R instruction. 

Program : CL0AD·1 ... f ile name" f<•TE•I 
Data : INPUT ~ -1. "file name" ; variable. varialbe, . . . ... lc•rt•) 
!Example) Designate PRO or RUN mode. 

CLOAD· 1 "PR· 1" l•• TE•I 
Alter the iransfer. promp1 displays result 
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C. USING THE PRINTER 

NOTE: All explanations and examples in this section assume that you have already: 

1) Properly connected the PC·1500A Computer to the CE·150 Interface. 

2) Prov ided power to the CE·150 with a SHARP EA·150 electrical adaptor. 

3) 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 Size: 

Printing Speed: 

Rotation: 

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 charactersize chosen. 

Maximum: 11 Characters pe·r second v1hen prin ting smallest characters. 

Characters may be printed in either of two directions on either of two axes. 

4 - Red, Blue, Green, Black. 

X- Y axis plotting. 

Manual or Programmable. 

C.2. The TEST Command 

The first thing you will want to do is to test the functioning of the CE· 150 printer. With the 
Computer and Interface ON, type : 

TEST {and press l•••••ll 

The printer will now draw 4 boxes. each a different color. The color of the boxes, from left 
to right, is what you chose as Colors 0 through 3 when you inserted the pens. 
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C.3. Printing Calculatiom 

U1ing the CE-150 lnt<rfaci? it is possible 10 make a printed eopy of a series of manual calcu la· 
tions performed on the PC-1500A Computer as in Figu re 1 : 

Figure 1: 12000*.065 
780 

780+25.56 
805 . 56 

SIN 30 
0.5 

TX=, ~g:;i 
0.065 

P=20000*TX 
1300 

P/12 
108.3333333 

To do this, simply set the Pr int Switch on the Interface to the " P" position: 

To prevent the automatic print ing of m anual calculations, the Print Sw itch must be p laced in 
the "•" position. With the switch in this position, you may still print out selected results by 
prefacing the computation with an LPRI NT command (see LPRINT). Other commands which 
cause printing or dra1lo1ing, such as LLIST. LINE, and o thers, a re also functional in this rnode. 

When prin ting, the color used will be the color which was previously specified. If you have Uust 

turned the machine on, this \Viii be whatever color pen you have selected to correspond to Colo t 0 . 
To change the color, you must issue the Color command lsee appropriate section). 

The charac ter size used to print manual calcu lations is dependent on the previous specification. 
If the previous character size specified was size 1 or size 2 . then this size remains in effect. If the 

previous size, was larger 1ha~ 2. thCi\ size 2 is used. 
Automatic ptinting causes the printer mode to be set to TEXT. If you were in GRAPH m<Jde 

and v .. ish to return to this m ode. you must issue the GRAPH command . (Printer modes a re 
expla ined in the next section I. 
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C.4 Printer Modes 

A$ the printer is operating it may be in one of two modes; TEXT ar GRAPH. These modes 

correspond roughly to human typ ing versus human drawing, Since most commands \vork only 
in on e mo de o r the o ther, it is important to select th e proper mode before issuing i11st<uc t ions . 

The TEXT mode is used for prin ti ng numbers and characters. The width of the printer's paper 
is d ivided into columns, the number of wh ich is related to the speci fied characte r size. Vertical 
and horizontal tabb ing commands are provided to format text in formation. 

In the GRAPH m od e. a variety o f dive rse figurH, charts. and tables may be created. Commands 
to draw both solid and dashed lines. using either a d irec t or relative coord inate system arc 
available . All drav.,.ings ut ili ze a normal X- Y coordinate scheme. 

To spec ify TEXT mode. the sta tement : 

TE XT 

is su ff icien t. c ,ertai n con~mands (discussed later) cause an automatic s,,.,itch to the TEXT mode. 

Specify ing the GRAPH mode is equally simple . The statement: 

GRAPH 

will in it iate this mode. setting the pen to the far left side of the paper. 

C.5. Listing Programs 

The LLIST command causes the current progiram, or portions ot the program to be printed. 
Because selective printing of p rogram sections is possible, the LL IST comman d is extremely 

helpful during the program development process. 
The form of the LU ST command is sim ilar to tine form of the UST command . Because LUST 

is more versatile , there are subtle d ifferences. The l LIST forms arc as follo\•Js: 

LUST 

Prin ts all program lines cu rrently in the program memory . 

LUST expression 

- Prints o nly the program line .. ·.ihose line number is given by expression. 

L LIST , expression 

Prints all program lines up to, and i1,cluding, the li ne whose number is given by the 

expression. 

L LIST expres.sion, 

- Prints p rogram lines begin ning with the line whose number is given by expression . 

L LIST expression 1, expression2 

Prints program lines begi nn ing with the- line whose number is given by expression 1 and 
ending with the line whose number is give1' by expression 2 . Thus, if the command is: 

LUST 100. 150 

then all lines be tween 100 and 150 Iii a ny) will be listed. 

L LIST "label" 

- Prints the program line contain ing the g iven label . 
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LLIST "label", 

Prints program lines beginning with the line containing the given label and continuing 

10 the end. 

NOTE : Specification of a label which does not exist will be signaled by an ERRO R 11 
message. 

When printing • program, the color used will be the color w hich was previously specified. If 
you have just turned the mochine on. this will be whatever color pen you have selected to 
correspond to Color fiJ. To change the color. you muS! issue the Color command (see appropriate 
section). 

The character size used to list a program is dependent on the previous specification. If the 
previous character size specified was size 1 or siie 2. then this size remains in effect. If the 

previous size \'1a-s larger than 2. then size 2 is used. 

The LUST command caus .. s the printer mode to be se t to TEXT. If you were in GRAPH 
mode and wish to return to this mode, you most issoc the GRAPH command. 

Whi le listi ng a prooram th e PC·1500A computer anempt to justify the program lines for 

rcadobility. This is done by leaving spaces in the line numbers. Linc numbers \Vhich arc 1 to 3 
digits wide will be right justified with in a 3 character field. Line numbers .. -mich are 4 or 5 digits 
wide \.viii be printed 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.6.1. CSIZE 
The CSIZE command specifies the size of the characters for all subsequent printing. There arc 

nine si zes avai lable, ranging from 36 characters per printed line to 4 characters per prin ted line. 
The form of the CSIZE command is: 

CSIZE expression 

(ei'lher mode) 

The expression must evaluate to a number in the range 1 through 9. The width and heigh t of the 
characters for each size is given in the follo\vir'g tab,le: 

Table 1: 

CS IZE 1 2 3 4 5 6 7 8 9 

Characters per printed 
36 18 12 9 7 6 5 4 4 line. 

Height of each 
1.2 2.4 3:.6 4.8 6.0 7.2 8.4 9.6 10.8 character (rnm) 

Width of each character 0.8 1.6 2.4 3.2 4.0 4.8 5.6 6.4 7.2 (mm) 

C.6.2. ROTATE 

The ROTATE <:OMl'Mnd is used, in GRAF'H Mode only. to specify the direction in which 
printing occurs. Four d irections are possible: Up , Down, Left to Right, and Right to Left (with 
the letter upside d ownl. The directions are illustrated in Figure 1. The form o f the ROTATE 
command is: 

ROT ATE expression 

{GRAPH mode only) 

The expression must evaluate to a number in the range O to 3. ROTATE O designates the 
normal manner of printing characters from Left to Right. 

Figure 1: 

2 -<- a11 

Do not sale this PDF !!! 

3 

t 
co 
~ 

)> 

"' ! 
1 

AB -> 0 

120 



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

C.6.3. COLOR 
The COLOR command allows the specification of the pen to be used for all subsequent printing 

and drawing. If each pen position contaim a different color pen. then the COLOR command may 
be used to change pen colors. The form of the COLOR command is: 

COLOR expression 

(either mode I 

The expression must evaluate to an integer in the range 0 to 3. Each integer corresponds to a 
d iffcrcnt pen. The color represented by the integer will vary depending on the order in which the 
pens were loaded in the carrier. The correspondence may be determined by the TEST command 

(described abovel. 
Numbers which are not integers but which are in the range 0 through 3 will be truncated to 

integers . All other numbers will cause an ERROR 19. 
When the PC·1500A Computer is turned 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 r.,set 

to the left side of the paper. In the GRAPH mode, the pen wiln return to its previous position. 

C.6.4. LF (Line Feed) 

The LF command causes the paper in the printer to be moved forward or backwards. The form 
of the command is: 

LF expression 

(TEXT mode only) 

If the expression evaluates to a positive number {up to 3276'7 I the paper is advanced the number 
of lines specified by the expression. An expression wh ich evaluates to a negative number will 
cause the paper to be pulled back the number of lines specified by the expression. This is illustrated 
by Figu re 2: 

Figure 2: (minus direction) 

- 2 -------------

-1 - ------ ------

0 ------------- < = pen position 

+l ------------ -

+2 -------------

(plus direction) 

The actual distance the paper is moved is related to the character size in effect when the L F 
instruction is specified. 

When the paper is traveling in the reverse di rection {i.e. it is being pulled back) an ioternal 

counter prevents it from moving backwards more than 10.24 centimeters (about 4 inches). 

NOTE: Do not attempt to in sert paper while the paper feed mechanism is operating. This can 
damage the printer. 
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C.6.5. LPRINT 

The LPR INT command is the main cornrnand for d isplaying text inform ation on the printer. It 

is similar in nature to the PRINT command of the PC·1500A. and they share several of the same 
forms. However, because of the additional features available on the printer, the act ions of the 
LPRINT instruction a re more complex . We will th erefore COflCen trate on the subtleties involved 
in usi ng the LPRINT staterne n t . 

The following discussion of the LPR INT commar1d assumes TE XT mode only. Although 
the given forms may work in GRAPH rnode, their 01leration Y1ill be different. 

The printing of a single item remains generally the same: 

LPRINT item 

where item is an expression, character string, number . or name of a variable \vhose contents will 
be printed. As usua1, ch aracters are left justified and numbers are right justified. 

Like the cursor on the displav. if the pen is not positioned at the left of the paper. printing will 
beyir1 from the pen's positior1 . The position of the pen may be changed by the LCURSOR 
statement or by the TAB clause lsee below) . 

A problem occurs when one tries to p l'in t an item v.ihich is too big to fit on one print line 
because of the curroent character size. If the item is a number an ERROR 76 will result, If the 
i tem is a character string. the string wi ll be continued on the next line. 

Concern for the size of a printed item is a lso important for the t\vo·ite m LPR INT statement, 

whose form is; 

LPRINT i tem 1, i tem2 

Using CSIZE 1 guarantees that l\\IO numeric it•ems ... , ill be ')rinted on the san1e line. In this 

case, the items will be justified in the usual manner within the two halves of the printed line. For 
LPR INTs involving strings the picture is not so clear. If the items both fi t, they are justified as 
usual and printed o n the same line. If they do not fit, the results arc usually split across two lines. 
For larger character sizes the t .. ~10 i tems a<c p(intcd on t ..... o successi ve l ines. 

The semicolon m ay also be used in the LPRINT statement. It serves both to indicate m in imum 
spacing of items and, at the end of a statement, to group successively p rin ted items on the same 
line. In either ease r if the total le ngth of the items exceeds the capacity o f the print line. t he items 
are printed on successive lines (as many as necessary). The LPR INT with the semicolon has the 
form: 

LPR INT item 1 item 2 · · · letc) 

<>r the form: 

LPRINT item·li<t; 

Several of the afore1nentioned forms a(e used in i\he following demonstr'ation program: 

10 AS = "ABCDEFG" 

20 B = 123456 

30 FOR I = 1 TO 3 
40 CSIZE I 

50 LPRINT A$ 

60 LPRINT A$, B 

70 LPRINT A$ ; B 

80 L F 5 

90 NEXT I 
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Which produces the outpot: 

ABCDEFG 
ABCDEFG 

123455 
ABCDEFG 123455 

ABCDEFG 
ABCDEFG 

123456 
ABCDEFG 1234 
56 

The LPRINT command may be used without an item specification. in either TEXT or 
GRAPH mode: 

LPRINT 

Used in this mannet, it will cause a Carriage Return and a single Line Feed. It docs not. 
however, reset the counters of the GRAPH mode. Thus, in the following example, although the 
LPR INT statement has been u•ed to move the pen from Point A to Point B, the printer believes 
itself to be at coordinates (150. 30) and will execute all subsequent commands as if it were. 

(150, 30) 
• 
A 

B 

The LPR INT statement also incorporates a USING clause which operates in the same manner 
as it docs in the PRINT statement. The USING clause may only occur in an LPRINT statemer>t 
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, dependent 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 I ist 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 within 
an LPRINT statement. This type of LPR INT statement has the form: 

LPR INT TAB position; it•m·list 

The same comments which apply to the position expression of LCU RSOR apply to TAB. If 
the item-list is empt:Y the net result of the instruction listed above \Viii be a Linc Feed. 

C.6.8. SORGN (Set ORiGiN) 

The SORGN command is used to establish the origin of the X- Y coordinate system for sub· 
sequent graphing commands. The SORGN statement makes the current pen position the origin. 
Thus, this instruction is usually used directly after an instruction which moves the pen to a given 
spot on the paper. The form of the SORGN command is simply: 

SORGN 

(GRAPH mode only) 

NOTE. The CE-15-0 printer allows a pen position to be specified which is outside the range of 
drawable 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 dra\'Jing statements \viii have no effect. It would thus appear as if the program was in error 

or th at the Interface was damaged. 

The following p royram sets the origin to 100 units up and 100 units to the right of the pen's 
current position. l'l then draws a 10 unit box with one of the boxes' corners at the new origin: 

10 GRAPH 

20 LINE (0, 0) - (100, 100), 9 

30 SORGN 

40 LINE (0, 0) - (10. 10), 0, O. B 

50 TEXT 

60 END 

C.6.9. GLCURSOR 

The GLCURSOR statement moves the pen to any X- Y coord inate without drawing a line. 
The form of the GLCURSOR statement is: 

G6CURSOR (expre$$ion 1, expres.sion 2) 

Botti expressions must evaluate to a number in tile range -2047 to +2047. Expression1 
represents the X distance to the destination point and cxpression2 represents the Y distance 

to the destination point. 

NOTE If the des-tination point is outside the range of points to which the pen may actually 
move, the pen will stop at one side of the paper. Internally, the counters which control the pen 

are still counting toward the goal. 

Examples of the use of the GLCURSOR 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" region at position 
(1000, 1000). 
The pen actually moves toward the right 
margin and scrolls the paper back. As it 
reaches the right side it continues upward 
until it reaches the built·in backing limit of 

10cm., at which time it stops. 

x 

150 

0,0 

tOOO 

- - - --
(100, 150) 

t 

Ptn position 

100 

Pens internal 
position ----- ------

t 
Actual 

pen position 

• 

o..__ ___ _ _ -+-1/i'---+i-~ 
a 1000 

C.6.10. LINE 

The LINE command is the primary command of the GRAPH mode. It specifies the movement 
of the pen from one point to ~nother. If the pen is down as it moves, a line is drawn. The LINE 
command also allows dashed lines to be drawn with eight different dash lengths. The first from 
of the LINE command is: 

LINE (X1, Y11) - (X2, Y2). line-tYpe, color 

The starting point of the I ine is determined by the values: of the expressions X1 and Yl_ If 
the values of the trxpressions X1 and Y1 are omitted, the c·urrcnt pen position is used for the 
starting point (X1, Y1). The destination point of the line is determined by the values of the 
expression X2 and Y2. Both the X and the Y values must be in the range -2048 to +2047_ A 
value specification which exceeds th is range will produce an err·or. 

The line·type, and color parameters arn optional. If they are omitted. the values used are 
the values which were in effect before the command. Color is, of course. one of the colors in the 
range 0 to 3. The line·type must be an expression which evaluates to a number in the range O 
through 9. Table 2 identifies the meaning of each option : 
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Line· tYP• 
Value 

0 
1 

2 
3 
4 

5 
6 
7 

8 
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 d ash 
1.8 mm dash 
Pen Up (no line) 

0 
I ............................................ . 

2 ... .. .... .. ... ....... -.. ..... . 

3 -·· -- - · --···-···-······ 

d -------- --- - --- ---

5 - ----- -- - ------
6 - -- -- - --- - ---

7 -------- -- -· 

8 - -- - -- -- --

9 

Us.ed in another manner the LINE command interprets the point specifications as the endpoints 
o f • d iagonal. It will then proceecl to draw the box represented by the d iagonal. The form for 
this LIN E statement is: 

LINE (X1 . X2) - (Y1, Y2), line·type, color. B 

The upper case B indicates that this is a box dra ... ving command. The other parameters are the 
same as for the previous form of the command. 

The final form of the LIN E command allows multiple poin t speci licatio ns to be made. Each 
point. after the fir·st, represent$ a destination endpoint of the next line segment to be dra .. ..,n. 
The curren t position is assumed as the starting endpoint for the line segmen t. This form o f the 

LINE command is: 

LIN E (X 1, Yl) - (X2. Y2) - · · · l X6, Y6). line·type, 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 8 pa rameter may NOT be used in th is form of the 
cornmand. An example program to draw a triangle using four line segments is given below. Line 
15 serves merely to establish the origin, while the triangle is drawn by lino 20: 
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l0:GRAPH 
JS: LINE <0, 0)-( 10 

0, 0), 9 : SORGN 
20 : LJNE <0, 0>-<50 

'50>- <- 50, 50>­
(-50, - 50 )-( 0, 0 
>, 0, 0 

30:TEXT 
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C.6.11. RLINE 

The RUNE command is the same as the LINE command except that all o f the poin t spccifica· 

tions represent a position relative to the current pen position, rather thijn to the origin. The forms 
of the R LIN E commands are ~he same as those of the LINE commands with the substitution of 
the word RLINE for LINE. 

Examples follow: LINE (100. 1001 - (200. 50). 2, 1 

y -------------~ 

100 
<too, too) 

', Colot 1 

' ' ' .. 
(200. 50) 

--------

LINE - (50. 1001 - (100, -1001 - (-50, -1001 

y 

---------
Starting pen position 

t 

___ -~so'-'---1-~'0~·~0~1 ----1-------1---~~x 

C- 50. _:-,OOj 'f 
Pen goes 
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off edge and 
is lifted. 

Ctoo, -tool 

---- --
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RUNE - (50. 50) - (50, - 1001- (- 50, - 50) -----
50 

50 

t -ll Starting 
pen position 

50 

- 50 

LINE (50. 50) - (100, 100), 2, . B 

y 
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ooo. 1001 ,. - -< - _, 
I I 
I >. 
f I 
I I 

~--.-- ...J 
ISO. SOI 
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RUNE - (100, 50), .• B 

50 

Starting 
pan position 

. 

VII. RESERVE MODE 

A. Defining and Selecting Reserve Keys 

An imp0rtant, labor-saving feature of the SHARP PC· 1500A is the six keys whose function may 
be redefined. The.e Reserve keys allow the computer user to specify frequently typed phrases 
or keywords which 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 assignment of phrases to keys is performed in the third of SHARP's modes; the RESERVE 
mode . To enter the RESERVE mode press: 

I SHIFTI~ 

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 recall any of thiree stored phrases. ther'e must be a 
method of selecting which phrase is recalled when a Reserve key is pressed. This method is a key 
in the lower left corner marked with the symbol ( ~ ). Called the Reserve Select key, this button 
selects which stored pflrases currently correspond to the Resel've keys. It is important to note 
that the Reserve Select key chan~s the correspOndence for all of the Reserve keys at once . That 
is to say that the Reserve Select key selects a group of phras.cs, each at which corresponds to a 
single Reserve key. Which grOiuP is currently selected is indic.ated by the small Roman numerals 
(I, II, and III} at the top of the display. 
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To assign a phrase to a Reserve key, enter the RESERVE mode (press I"'"' I@]) and use 
the Reserve Select key to select the group U. II, or 111) in which the phrase will be stored. Then 
press the appropriote Reserve key ( ! . ". # . S. %. or &). Depending on which Reserve key you 
pressed. the d isplay will appear something like the following: 

I FS: 
RESERVE 

!The number following the F. six in our example, represents which key was pressed.) When this 
prompt appears you may key in the phrase to be stored. As an example type the following: 

This phrase is nO\V associated with the Reserve key you selected. 

Let's test this. Return to the RUN mode by p ressing the MODE key. Press the Reserve key 
you used in our exc;imple. The display \viii now show the command just stored: 

I RUN 
RUN 

100_ 

If you press the ENTER key the computer will attempt to run a program at line 100. The 
advantage of the Reserve key is that you don't h ave to type an entire command each time you 
desire to issue it. 

A special notac.ion 1:1llowed in the Reserve mode could have saved us some trouble in the 

previous example. This notation is the use oi the@ (At sign) to represent the EN'TER command. 
If we had assigned the phrase "RUN 100@" to our Reserve key, execution of the program would 
have begun as soon as \ve returned to the RUN mode and pfessed the Rescfve key. To demon · 
strate this, enter the following sta tements as line 222: 

222 BEEP 5,50: END 

Now enter the RESERVE mode and define one of ·the Reserve keys using these keystrokes: 

(Notice that the [• •n•I keystroke is still required to define 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 assigning the phrase: 

BEEP 5.50@ 

directly to a Reserve key. Try it. 

B. Identifying Reserve Keys 

As you increase your use of the Reserve keys, you \Viii want to remember which key has 
been assigned which function. The PC-i 500A allows you to store three strings of characters (one 
for each group of Reserve keys} which identify the functions of the keys. These strings are 
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analogous to comments in the PROg,am mode. 

Identifying strings (called "templates") are created in the RESERVE mode. Switch to this 
mode and select the apprQl)riate 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 associalion with the grouf>. 

As an example, pretend that we have assigned Reserve keys one through six (in group 11 the 
narnes of the Trigonometric Functions (Sine, Cosine, Tnnyent, A rcCosine. ArcSinc. and 
ArcTangent) . In order 1<> remember which key correspo11ds to which function we will specify 
a template. To do th is switch to the RESERVE mode (press I SH~•te ). and use the Reserve 
Select key to select group I (a Roman numeral I will appear on the display). Now type: 

''SIN COS TAN ACS ASN ATN " 

Keystrokes: 

''""'' C:.Jm moo 1 .. •«tmoo m 1•-.c•1 
CD 00 QO ("'•C•I m [J;J [I) lsr•c•I CD m OD 
ISP«•IDO CD 

ISH1rt lC:J lc:,Tc• l 

The template has now been defined and stored. 

Return to the RUN mode by pressing the ~ key , To recall the meaning of the Reserve keys, 
simply press th e (RCt.I (recall) button and there they are! Pre$$ the (Ra.I key once more and 
the prompt re tu rns. 

Templates may be created for each group o f reserve keys. and may be up to 26 characters in 
length. Note that the templat~ is strictly a rem inder to you: ·the v1ords o r let-icrs you store in a 
template have no meaning to the computer. 

C. Delet ing reserve programs 

1. As you know, OD 00 CYD f•.,••! keys clear all reserve memories. 
Please note that the above key operation must be done in the RESER VE mode. 

2 . To dele te a reserve memory. use the l~PAccl or lsHlfrl (i)@ keys as described below: 
Example : Clear A * A wh ich is reserved in the key number F3 ( Q ) at the group I. 

Option 

CD 
It 

L:J 
!EJ or (3) 

f SPACt!)ISPACE! l~ACI! ) 

or I $.HIFT Hoel l I SHlfr !(Dfi) CiEiUl IMLI 
l l!NTERI 
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F3: 

F3: 

FJ: 

(F3: 

FJ: 

Display Remarks 

displays the symbol I. 

A* A 

11-0* A 
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VIII. BEGINNING PROGRAM 
EXECUTION 

A. The DEF key 

The DEF key (short for define) provides several time-.aving shortcuts .. . 

A.1. Running DEFinab)e Programs 

The DEF key is the th ird method of beginning a program. As we have seen in the sect ion on 
the RUN commar>d. a program may be "labeled"' wi th 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 1he 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, enter the following statements to create three labeled programs: 

Program Listing: 

10 "Z" : GOSUB 500 

20 PRINT "Z KEY" 

30 END 

140 "A" : GOSUB 500 

150 PR INT "A KEY" 

160 END 

270 .. " : GOSUB 500 

280 PR INT "SPACE KEY" 

29 0 END 

500 CLS : PAUSE "YOU PRE:SSED THE " · 
' 

510 RETURN 

In RUN mode, try beginn ing each program w i th the DEFine key. Notice that specifying a 

letter for which no corresponding labeled program ~xists will produce an ERROR 11. 

A.2. Pre-assigned Keywords 

A few of the most frequently used keywords 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: 

13 2 
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The keywords available and t heir corresponding alphabetic keys arc: 

Alphabetic k~y 

Q 

w 
E 

R 

T 
y 

u 
I 

0 
p 

Keyword 

INPUT 

PR INT 

US ING 

GOTO 

GOSUB 

RETURN 

CSAVE l Can be used. when the printer/ 
CLOAD cassette interface is connected 
MERGE with the computer. 

LI ST 

I 
Template 

~ .. -.-.-,~.-.,-.-,~.,-,.-.0~-.-.,-.~.-,0-,U-.~,"-,-... -.~ •• -.-y-,-.-,-. -.• ~M-(-.-.,~-,-,,-,~ 

D D D D D DD DD D 
DD DDDDDD D 
DDDDDDDDD 

Two templates are supplied with your computer. Use them to 
identify the functional operation assigned to the definition keys. 

A.3. The AREAD statement 

Labeled programs, which are initiated using the DEF key, may be given a single value each time 
the program is run without using an INPUT statement. ThlO reading of 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. 

To pass a value to a program which incorporates an ARE AD st~temen1, th~ vser types ~he 
value, presses the DE F key , and then presses the alphabetic key corresponding to the progr.am 
label. 

As an example. enter the following two programs: 

Program Listing: 

10 .. X" : AREAD TM 

20 T IME = TM 

30 PRINT "TIME SET TO " : TM 

40 END 

100 " Z" : AREAO 0 $ 

110 PR INT " TODAY IS ... D$ . 
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: 

co c~ mm rn rn 8 rn m rn rn rWJ rn 
This program will set the system clock to whatever time you specify before the DEF keystroke 
(see TIME function). 

To begin the program labeled Z tYPe a day of the week and DEF Z: 

B. Automatic Program Initiation 

Not only may programs be started quickly and easily using the DEF key. but they may be 
started totally aut<>matically when you turn the PC-1500A on. 

To cause this to happen, you use the ARUN statement. This statement must be the very fi rst 
statement in the pr<>gram memory or it will be ignored. In addition, several other conditions are 
necessary for the A RUN statement to work. These are that the PC· 1500A was tu rned OFF while 
in the RUN mode, and that no errors arc detected as the PC· 1500A is turned ON. 

The folloi.vi ng program uses the ARUN statement to greet the computer operato·r: 

Program Listing: 

10 ARUN 

30 CLS 

50 BEEP 5, 50 

70 PRINT 'WELL, HI TH ERE!" 

90 END 

C. Comparison of Initiation Meth<>ds 

Although the various methods of beginning a program superficially achieve ttrn same result, 
their internal opeiration differs. In order to exploit these differences to your advantage it is 

necessary to discus:s the storage of data w ithin the computer. Also included is a section comparing 
the various internal preparations which are made by the PC· 1500A before running a program. 
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C.1. Fixed Memory Area 

Although all variables of the same type are utilized in the same manner. they are not treated 
the same internally. The PC· 1500A includes a "fixed memory" area with enough storage space 
for 26 numeric variables and 26 character string variables (string size of 16 characters). Con· 
sequently the variables A throu1)h Z, and the variables AS through ZS are permanently allocated 
within this area. 

All other variables, ir,cluding those \vith t\VO character names, are allocated within the main 
memory area of the co1l'lputcr. Th is main memory area is also shared by the instructions of t.he 
program. although the variables are allocated beginning at the opposite end of memory from the 
instructions. Becaus.e the program instructions and data share the same area it is possible for the1n 
to use up all available stor~. In this case an ERROR in the range 177 through 181 will occur. 

It is important to reali2e that the two memory areas arc not treated the same upon program 
initiation. This is explained in the chart in the next section. Basically, variables in the fixed 
memory area are never cleored except by an explicit CLEAR statement. Those in main memory 
arc cleared whenever a program is begun 1;.•1ith the AUN command. 

One other idiosyncrasy about the fixed memory aroa is that the data in this urtta nlay be 
redefi ned as an array whoso name is@ (At Sign). for numeric variables. and @S for string variabl cs. 
Thus. the designation @(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 o bvious re3$ons subscripts above 26 
arc not allowed. Notice that the arrays@ and @Sneed no t be d imensioned before use. 

C.2. COMPARISON CHART OF PROGRAM 

INITIATION METHODS 

RUN GOTO DEF 

Display is cleared. y y N 

Cursor returns to first c·ol umn. y N N 

WAI T interval is set to infin ite . N N N 

Trace mode is al tcrcd. N N N 

Fixed Memory Area 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 RESTOREd. 

US I NG format is cane-0lled. y N N 
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Operational note·s when using the CE-159 

CE·159 : Optional 8 K Bytes RAM with battery back·up funct ion 

When using t he CE· 159, 

1) Change the formula to chock the capacity usable as variables in the CE·1 59 Instruction 
Manual (page 44) a. follows: 

MEM - (2048 + 16) I•""'•! 

.Q, 
MEM - (6144 + 23) l•••<RI 

2) Change the data retent ion program in the CE·159 Instruction Manual {page 45) as follows: 

I Data retention program I 

10 STOP 

20 "A": POKE 30873, PEEK 16375, 
PEEK 16376 

30 END 

40 "B": POKE 30873, 72, 0 
50 DIM ZY$(127). ZZ$(0) * 2 
60 END - - - ------------- --------
70 "C": POKE 16375, PEEK 30873, 

PEEK 30874 
80 END 

90 
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[Data retention program) 

10 STOP -- -- ------- -- - - ----·-- -------
20 "A": POKE 30873, PEEK 16375, 

PEEK 16376 
1-3_9 _ _ E_N_D _____________________ _ _ 

40 "B": POKE 30873, 88, 0 
SO DIM ZXS(255), ZY$(127), ZZ$(0) *2 
60 END 

1-io- ;;c .. ~ P'oK'E-163-15.-Pi:'Ei< 30873. - - -­
PEEK 30874 

80 END 
f----- - - --- ---- - -- - - - -- -- - -

90 
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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. 
RLINE RL. 

GLCURSOR GL. RU. 
GLC. RUN. 
GLCU. 
GLCUR. ROTATE RO. 
GLCURS. ROT. 
GLCURSO. ROTA. 

ROT AT. 
GRAPH GRAP. 

SORGN so. 
LCURSOR LCU. SOR. 

LCUR. SORG. 
LCURS. 
LCURSO. TAB 

LF 
TEST T E. 

LINE LIN. T ES. 

LUST LL. TEXT TEX. 
LLI . 
L LIS. 

Cassette Commands: 

CHAIN CHA. MERGE MER. 

CHAI. MERG. 

CLOAD CLO. PRINT # P. I! 

CLOA. PR. II 
PRI. ;; 

CLOAD? CLO.? PRIN. 11 

CLOA.? 
RMT OFF RM. O F. 

CSA VE cs. RMT ON RM. 0 . 

CSA. 
CSAV. 

INPUT # I. # 
IN. # 
INP. # 
INPU. # 
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Statements 

A READ A. 
AR. 
ARE. 
AREA 

ARUN ARU. 

BEEP B. 
BE. 
BEE. 

CLEAR CL. 
CLE. 
CLEA. 

CLS 

CURSOR cu. 
CUR 
CURS. 
CUR SO. 

DATA DA . 
DAT. 

DEGREE DE. 
DEG. 
DEGR. 
DEGRE. 

DIM D. 
01. 

ENO E. 
EN. 

ERROR ER. 
ERR. 
ERRO. 

FOR F. 
FO. 

GCURSOR GCU. 
GCUR. 
GCURS. 
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GOSUB GOS. 
GOSU. 

GOTO G. 
GO. 
GOT. 

GPRINT GP. 
GPA. 
GPRI. 
GPRIN. 

GRA D GR. 
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 

RE TURN 

Commands 

CONT 

LIST 

PALI . 

PAUS. 

P. 
PR. 
PRI 
PRIN. 

RAD. 
RAOI. 
RADIA. 

RA. 
RAN. 
RAND. 
RANDO. 

REA. 

RES. 
REST. 
RESTO. 
RESTOR. 

RE. 
RET. 
RETU. 
RETUR. 

c 
co. 
CON. 

L. 
LI. 
LIS. 

Do not sale this PDF !!! 

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 

WAIT w. 
WA. 
WAI. 

NEW 

RUN R. 
RU. 

140 



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

Functions 

A6S A6. MEM M. 
ME. 

ACS AC. MID$ Ml. 
MID. 

AND AN. NOT NO. 

ASC OR 

ASN AS. 

ATN AT. Pl 

CHA$ CH. POINT POI. 
CHR. POIN. 

cos RIGHTS RI. 
RIG. 
RIGH. 
RIGHT. 

DEG RND RN. 

OMS OM. SGN SG. 

EXP EX. SIN SI. 

INKEY$ INK. SQ.R SQ. 
INKE. 
INKEY. 

INT STATUS STA. 
STAT. 
STA TU. 

LEFT$ LEF. STA$ STR. 
LEFT. 

LEN TAN TA. 

LOG LO. T IME T l. 
TIM. 

LN VAL V. 
VA. 
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B. BATTERY REPLACEMENT 
FOR THE PC-1500A 

When replacing the batteries, these cautionary instructions will e liminate many problems: 

Always replace all four {4) batteries at the same time. 

• Do not mix new batteries w ith used batteries . 

• Use only : Ory batte ry (type AA, R6 o r SUM·3, 1.5VI • 4 

BATTERY REPLACEMENT PROCEDURE 

Before the computer can be used. or whenever the battery indicator disappears, replacement of 
the batteries is necessary. Please follow this replacement procedure: 

t. Turn off th<? computer by pr.,sing the :O<ll key . 

2. Remove the screw from the battery cover with a coin or a small screw driver tsee Fig. 1). 

3. Replace the 4 batteries. (Fig. 21 

;~~ a~ 
~ 

r, ~ ~,9 [Bo + 
&ltrel'v .J~I Fig. 1 p 
cover _; 

L 
Fig. 2 

4 . PU$h the battery cover in slightly while replacing the screw. 

5. To proceed press the loN I and ( CL I keys, (Be sure you are in program mode. If not, p ress 

!!!!!l until PRO is displayed.), type NEW 0 and pres.s l•.,••1 key. 
Next, press ( SH"T) ~ , type NEW and press '""'"' . Th is p rocedure will c lear the 
PC·1500A memory and reserve memory orc:as. 

6. Chock the following d isplay. 

> 
LThe prompt symt>ol it di$plaved. 

If 1he display is blank or displays any 01her symbol than "> "', remove the batteries and 
install them a93in. and check the display. 
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Note: • I I the computer will not be operated for an •><tended period of t ime, 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 b.attery . Remove a dead battery promptly. 

• The rechargeable battery can not be used as a battery for PC· 1500A. 

• The AC adaptor, EA-150 for CE-150 is also used as an AC adaptor for the PC· 
1500A, when it is separated from the CE-150. 

(Do not connc<:t EA-150 to the computer, PC-1500A, when the PC-1500A is 
connected to the printer/cassette interface, CE -1 50.} 

M0<dulo compartment 
This is whi::rt iln optionul rn<'rnorv 
module is accommodated. 

Oo nut touch any connccior 
inside the compartment. This 
may advefsetv affect the com­
pu, et due to static electt icity. 

~~==~-.~~ I 
' ( 

S,..."""~"'"'"'""'"'"'"''"~'''"'''''""'"'"'"'"'"""'"'""".l"V"V"V"~ .. ,-,,..,,..,,,...,,..""",..,..,...,,,,,,,,,,,,,,,,,,,,,,,,,,,, ..... v~ 
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C. ASCII CHARACTER CODE 
CHART FOR THE PC-1500A 

Upper Bit Positions ... 
b7,b6,b5 000 001 010 01 1 100 101 110 11 1 

Low Bit 
Positions 

Hexa 
0 1 2 3 4 5 6 7 decimal 

b4, b3, b2, bl 

I 0000 0 SPACE 0 @ p p 

0001 1 ! 1 A Q a q 

0010 2 
.. 2 B R b r 

0011 3 # 3 c s c s 

0100 4 s 4 D T d t 

0101 5 % 5 E u e u 

0110 6 & 6 F v f v 

* ~ 
0111 7 

~· 
7 G w 9 w 

1000 6 ( 8 H x h x 

1001 9 ) 9 I y i y 

1010 A * : J z j l 

1011 
• I B + . K ..r k 

1100 * c < L "' I I 

• • 

1101 * } D - - M " m 

1110 E > N /\ n -
1111 

* • 
F I 7 0 - 0 I 

*' These symbols can be disploycd, but cannot be printed on the printer. 
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E: PC-1500A ERROR CODE LIST 

Error Code 

1 . Syn ta)( error: 

<Display> 

Explanation 

This error results from typing errors such as: 

m issing information: 

10: GOTO 

or invalid commands. 

10: NEW 

(because NEW may not be a slatement.I 

ERROR IN 1 0 

2. This error occurs when there is no FOR command corresponding to a NEXT com· 

mand, or when there is no GOSUB command corresponding toa RETURN command. 

E•. 10: FOR A - 1 TO 10 

100: NEXT B 

<Display> ERROR 2 IN 100 

4. This error occurs \Vhen there is no DATA corresponding to a READ command. 

E•. 10: READ X, Y 

20: DATA 10 

30: END 

< DisJ>lay > ERROR 4 IN 10 

5. This error occurs when an array variable is declared with the name of an existing 
variable. 

E•. 10: DIM A (10, 101 

20: DIM A (5) 

< Displ~y > ERROR 5 IN 20 

6. This en·or occurs \\'hen an array variable has been used \\'i thout a DIM (dimension) 
statement. 

EK 10: CLEAR 

20: A (31 = 1 

<Display > ERROR 6 IN 20 
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PC-1500A ERROR CODE LIST 

Error Code Explonotion 

7, This error occurs when the variable name is inappropriate. 

Ex. 10: AS= 10 or 

10: FOR A$ = 1 TO 10 

ERROR 7 IN 10 

8. This error occurs when the dimenSion exceeds 3 in the declaration of array variable . 

Ex. 10: DIM A (3, 4, 5, 6) 

<Display> ERROR 8 IN 10 

9 ~ This error occurs vthen the subscrip1 number of an array variable exceeds the size of 
the array stated in the DIM command. 

Ex. 10: DIM A (3) 

20 : A (4) = 1 

< Display> ERROR 9 IN 20 

10. This error occurs \vhen there is not enough memory available to create rnore vari· 
ables. 

Ex. key operation 

MEM l<•TCRI 

AB = 10 l<NT<•I 

diu>lay 

7 
ERROR 10 

11 . This error occurs when the wecified line is not in the program. 

Ex. 10: PRINT "X = "; X : GOTO 5 

<Display> ERROR 11 IN 1 0 

12. This error occurs when the USING command spe<:ifies incorrect format specifica· 
ti ons. 

Ex. 100: PRNT USING " i; # l! A# "; 10 

< Display> ERROR 1 2 IN 1 00 

13. This error occurs when a program exceeds progrom·memory capacity or when the 
Reserve key specific.ation exceeds the Rescrvc..area capacity. 

Ex. key operation 

MEM l"'TE•) 

15 A - A+ I (unul 
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PC-1500A ERROR CODE LIST 

Error Code Explanation 

14. (1) FOR statements have been nested too deeply and the stack capacity has been 
exceeded . 

(2) While parsing an expression. buffer space has been exceeded. 

15. (1) GOSUB statements are nested too deeply and the stack area has been exceeded. 
(2) While parsing an expression, the string buffer size has been exceeded by the 

character strings handled. 

16. (1} The value specified is over 1E100 or less than - 1E100. 

Ex. 123E 99 

(2) The value set by hexadecimals exceeds 65535. 

Ex. &1Fli'AB 

17. Data type tnumerals, character strings) is inappropriate for calculation expression. 

Ex. 1 + ''A" ltHT£RI 

18. Number of arguments inappropriate for expression. 

Ex. LEFT$ {"ABC"I IE•rn•! 
SIN (30, 60) l••TEAf 

19. Specified numeric value is outside the permitted ra.nge. 

Ex . 10: DIM A (256) 

<Display> ERROR 19 IN 10 

20. When fixed memory array variables are specified. there is no · {' following ·@• or 
'@$'. 

Ex . 100: @$ = "A" 

<Display> ERROR 20 IN 100 

21. A variable is required in the expression. 

Ex. 10: FOR 1 = 0 TO 10 

<Display > ERROR 21 IN 1 0 

22. This error occurs when the program is loaded . and there is no memory space available 
for load ing. 

23. This error occurs the time is sci incorrectly. 

Ex . TIME = 131005.10 l••n•I 
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PC-1500A ERROR CODE LIST 

Error Code Explanat ion 

26. This error occu rs when the cornr·nand ca1,not be execu ted in the current mode. 

Ex. < RUN MODE> NEW l<••ERI 

27. This error occurs when an optional p r inter is not connect ed and there i s no p rogram 

which corresponds to the given label. 

Ex. key 011cration display 

ERROR 27 

28. Th is error' occurs when a comn1and or function code has been inserted inside " " 
or .. vh.en you t ry to substitute INPUT <:On'lmands or A READ commands tor character 

V'ariablcs . 

Ex. 10 INPUT AS 

k<!y operat ion display 

ERROR 28 

30. This <>rror occurs when a line nurnb•r exceeds 65539. 
{65280- 65539 : E RAOR 1) 

Ex. 102235 A =< 10 l EMTERt 

32. Th is erro r occurs \vhen the graphic cur-sor is between co lumns 1 S.2 - 155 during 

execu1ion o f input commands (i nput code cannot be displayed} 

131 

177-
181 

0, 224-
241 

Ex. 100: GCURSOR 152 

110: INPUT X 

< Display > E R R 0 R 3 2 I N 1 1 0 

There is a "+ ", or " - " . whic h is regarded as s ign, irTuntodhttely before character 

string and/or character variable. 

Durin.g prograrn c reation the p royrann has overwritten the d ata area. Overlapping 

of the·se ti;vo a reas occurred. 

Durin~ execution of INPUT commands, READ statement or AREAD commands 
incorrect input data is given. 

Ex. 10: INPUT A 

key operation display 

123 PRINT l<•TE• I ERROR 240 
The data are not separated by commas. or the data does not end by colon { : ) or 

I EH1t11! operation. 
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PC-1500A ERROR CODE LIST 

Error Code Explanation 

36. Data or characters cannot be displayed in accordance with the format specified by 
USING command$. 

Ex. 10: USING ":::; ;! ;: . il ~ 

20: PRINT 12345 

The integer section together with its sign has exceeded 4 digits spaces. 

37. This ertor occurs in nu1neric calculations, .. ..,hen the calculation results have exceeded 
9.999999999 E99. 

38. This error occurs when division has occurred using 0 as the denominator. 

Ex. 10: PRINT 5/0 

39. This error' occurs \\lfldn an illogical calculation has been made: 

* negative number logarithmic calculation 

• ASN . ACS in the case of X = 1 

• Square Root o1 negative numbers 

Cassette Related Errors 

40. Inappropriate specificati on for the expression. 

Ex. LN 1-101 

Ex. ASN I 1.5) 
ACS 1100) 

Ex. SOR (-10) 

41. SAVE and LOAD have been specified for the ROM area. 

42. The Cassette file data is too large and cannot be LOADed. 

43. While verifying data using the CLOAD? command the format of data to l>e loaded 
docs not match the fi le format. 

44. A CHECK SUM Error has occurred. 

Printer Related Commands 

70. (1 ) The pen has e xceeded the coordinate range of: 
- 2048 < = X,Y < = 2047 

t2) The pen will exceed the range upon execution of further con1rnands. 

71. 11) The paper has backed up more than 10.24 cm in the TEXT mode. 
12) The paper will back up more than 10.24 cm. upon execution of further com· 

mands (in TEXT MOOE). 

72. The value given is inappropriate for the value of T.AB. 
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PC-1500A ERROR CODE LIST 

Error Code Explanation 

73. A command has been used in the wrong printer mode (GRAPH/TEXT) . 

74. The number of commas ( , ) in LIN E or RU NE command is too large. 

Note: Entry of over seven commas results in an error . A lso, if the first comma is 
0111ittt!d, more then six would •cause an error. 

76. For LPRINT. when the printing of -calculat ion results cannot be done on one line 
(in TE XT mode) . 

78. (1) P·en (s) arc in the process of heing changed . 
(21 T he LOW BATTERY state has not been corrected , (sec NOTE 1 ) 

This error occurs when, for either o f these two reasons. commands that move the 
pen (such as LPR INT and LINE) are mot able to be executed. 

79. The c-olor signal hasn't gone on. (see NOTE 2) 

BO. Low Battery , (sec NOTE 31 

NOTES: 

(1) If ERROR 78 is due to LOW BATTERY state of the printer .. turn OFF the 
CE·150. After recharging the printer, turn the CE·150 ON. You may now 

c.ontinue. 
(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 ol 

the present pen color p0sition. 

(3) After recharging, immediately push the PC-1500A ON key again and start opera· 

ti on. 

(4) When error 1 appears, no te the followirig: 
I nput 
• To correct misinput: 

10 APRINT A$ l<•T<•I 
10 GPRINT A$ !Eln<R I 

'LA is changed to G. 

• To change CURSOR command to GCURSOR 
·command: 
10 CURSOR 10 ( EHT1'Ri 

10 GCURSOR 10 i<•T<•I 
L G is inserted. 

• When ffilo•• I 00 is operated for GPR INT input : 
When corrected or input in the above met'hod, the command cannot be judged by the 
computer. In this case. the spelling of the command should be reinput from the beginning 

by using the a!phabet keys. 
The cursor makes it possible to check that the command is properly input. 

(Correct input) 

rCursor 

~PR,NT AS 

GPRINT @$ 
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F: SUGGESTIONS FOR 
FURTHER READING 

BASIC Programming 

Problem Solving and Structured Programming in BASIC by Elliot Kollman and Frank 
Friedman . (Addison·Wesley Publishing Co .. Reading, Massachusetts), 1979. 

basic BASIC by Donald M. Monro. (Winthrop Publishers, Inc. Cambridge, Massachusetts}, 
1978. 

BASIC with Business Applications by Richard W. Lott. (John Wiley & Sons, New York, New 
York), 1977 

Practical BASIC Programs ed ited by Lon Poole. (OSBORNE/McGraw·Hill, Berkeley. Cali· 
fornia.}, 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 

Calculations are performed in accordance with the following hierarchy; expressions: in 

parentheses having the highest priority and logical operations having the to .. -.iest. If two or more 
operations of the same priority are found in the same expression or sub·expression, they are 
evaluated from left to right. 

1) Expressions in Parentheses 

2) Retrieval or values from variables. TIME, Pl, MEM, INKEY$ 

3) Functions (SIN , COS, LOG. EXP, etc.) 

4) Exponentiation (Example: 2A A 3 = 2 * (A " 3}} 

5) Arithmetic Sign (+ , -) 

6) Multiplication, Division I*./} 

7) Addition, Subtraction ( +. -) 

Bl Comparison Operators <<. <=,=,>= .>. <> I 

91 Logical Operators (AND, OR, NOT) 
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NOTES: 

When both arithmetic sign and exponents are used in the same expres.sion. the exponent is 

evaluated before the siyn. 

Example: - 5 " 4 is evaluated to -625 instead of 625 

Calculations \vithin parentheses will be evaluated first. In expressions with several "layers" 
of parentheses. catculations stare with thr. innermost pair and proceed to the Ol1termost pair of 
parentheses. 

Sample Evaluation 

7 A 2 + 3 * V 144 I ..rs1 +SIN I 120 + 150) * - 3 
~~ 

7 A 2 + 3 * V-144 I v s 1 + SIN 1270) * -3 

7 A 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 < l OO(y = O.x ~ o: ERROR39 ' 
y ~ x (yx) y = O,x >O: 0 

y < 0, x ~ integer: ERROR 3.9 

DEG : I x l < 1 x 1010 l In TAN x, however, the foll·owino cases are 
SINx excluded. 

COSx RAO: 1 x 1 <.~. x 1 o'" I DEG: Ix 1= 90(2n-1} 

TAN x GRAD: I x I < ~ x 1010 RAD: I x I = y 12n-1 ) 
GRAD: I x I = 10012n-1 ) In: integer) 

SIN- Ix 
-1 ~ x ~ 1 cos-• x 

TAN-1X l x l <1x10100 

LNx 1 x 10- 99 ;<; x < 1 x 10100 

LOGx 

EXPx -1 x 101"° <x ~ 230.2585·092 

,;x 0 ~ X < 1 X 101
00 

Fu nctions other than shown above can be calculated only when x stays w ithin the tollovlfing range. 

1 x 1 0-••~ Ix I < 1 x 10100 and 0 

(E x.I 0A0 l l! NTERI - ERROR 39 
0~ 5 ! EKTEAi -+ 0 

(-4) A0.5 IENT£.AI _ .. ERROR39 
-4 A 0.5 l••n • I -4 -2 . . 

•As a rule, the error of functional calculations 1s less than ±1 at the lowest d191t of a displayed nu me· 
rical value {at the lowest digit of rnantissa in t he case o f scientific notation system} with in the 
above calculation range. 
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X. COMMAND COMPARISON: 
PC-1211 VS. PC-1500A 

X.1 PC-1211 Instructions Available on the PC-1500A 

1. Functions 

ABS 

ACS 

ASN 

ATN 

cos 
OEG 

OMS 

EXP 

INT 

LOG 

LN 

rt (Pl} 

SGN 

SIN 

V (Square Root) 

TAN 

(exponentiation) 

2. Statements 

AAEAD 

USING 

CLEAR 

DEGREE 

END 

FQR.TO·STEP 

GOSUB 

GOTO 
GRAD 

IF 

INPUT 

LET 

MEM 
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3. Commands 

CONT 

LIST 

NEW 

RUN 

4. Cassette Commands 

CHAIN 

CLOAD 

CLO AD? 

CSA VE 

INPUT~ 

PR INT !: 

NEXT 

PAUSE 

PRINT 

RADIAN 

REM 

RETURN 

STOP 
THEN 

USING 
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X-2 COMMANDS UNIQUE 
TO THE PC-1500A 

1. Functions 

AND 

ASC 

CHR$ 

INKEYS 

LEFTS 

LEN 

MIDS 

NOT 

OR 

POINT 

RIGH TS 

AND 

STATUS 

STAS 

TIME 

VAL 

2. Statements 

ARUN 

BEEP (not PC-12111 

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-12111 

4. Cassette Instructions 

CHAIN 

CLOAD 

CLOAD? 

CSA VE 

INPUT# 

MERGE 

PRINT# 

AMT OFF 

AMT ON 

5. Printer Instructions 

COLOR 

CSIZE 

GCURSOR 

GLCURSOR 

GPR INT 

GRAPH 

LCURSOR 

LF 

LINE 

LUST 

LPRINT 

RUNE 

ROTATE 

SORGN 

TAB 

TEST 

TEXT 
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1. Functions 

Function Abbreviations Renlarks 

ABS AO. Absolute value 

ACS AC. cos -' 

ANO AN. exp. AND exp. (logic.al And i 

ASC ASC Converts characters to ASCI I cod• 

ASC "character" 
character variable 

ASN AS. sin- 1 

ATN AT. tan - 1 

CHAS CH. Converts ASCII code to characters 
CHR. CH A$ ASCII decimal code numeric value 

cos cos 
DEG Converts degrees. minutes, seconds to decimal degrees 

OMS OM. Conver ts decimal degrees to degrees, minutes, seconds 

EXP EX. •• 
IN KEY$ INK. Character variable = IN K EY$ 

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 (1013) IE•Ttol <Display> 3 

LEFTS L EF. L EFTS (character variable, numeric expression) 
LEFT. Takes the specified number of characters from the lctt 

side of the specified cha racter string. 

LEN LEN "character" 
character variable 

Seeks the character count of the sP<?cified character 
string 

LOG LO. log,0 X 

LN log, X 

MEM M. Displays the remaining number of steps available in 
ME. memory. Same as ST A TUS O. 
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Function Abbreviations Remark s 

MIDS Ml. MIDS (character variable, numeric exp1, numeric 
MID. exp2); 

Takes character {s) from the middle of the specified 
character string. 

NOT NO. NOT exp. (logical Negation J 

OR exp. OR exp. (logical Or) 

-:r (Pll Specifies ratio of circumference 
f = 3.141592654) 

POINT POI. Returns a number which represents the partcrn of 
POIN. activated dots within the given column. POINT 

numeric expression 

RIGH TS RI. RIGHTS (character variable. numeric exp) 
RIG. Takes the specified number of characters from the 
RIGH. right side o f the specified t::haractcr string. 
RIGHT. 

RND RN. RND expression 

Command to generate random numbers 

SGN SG. Signum furiction 

SIN SI. sine 

../- (SOR) so. square root 

STATUS STA. STATUS 0 or 1 
STAT. (01 Number of program steps available. STA TU. 

(1) Number of program steps already used. 

STRS STA. STRS numeric expression 

Converts nu merals to cha racter string. 

TAN TA. tan 

T IME Tl. ( 1 ) TIME = month, day. hour. minute, second 
TIM. Time function sets month , day, ho ur, minute. second 

(2) TIME (call! up date and t ime) 

VAL (value) v . 
{'"'cha racter " } VA. VAL character va riable 

Converts cha,acter strings to numerals 

1' Powers 
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2. Statements 

Command Abbreviati on R·ema rks 

AREAD A. AREAD variable 
(auto read) AR. When executing programs by defined keys, AREAD 

AR E. enters display content into specified variables. 
AREA. 

ARUN ARU. ARUN 
(auto run} Command to automatically start program execution 

when the PC· 1 500A is switched on . 

BEEP B. BEEP exp 1. exp2. exp3 
BE. Sound command. Turns sound generating functions 
BEE. ON/OFF, specifics loudness and length of sounds. 

CLEAR CL. Command to clear all data (variables) 
CLE. 
CLEA. 

CLS (clears} Display clear command. Erases display . 

CURSOR cu. ( 1 ) CURSOR exp. (0 < - exp. < ~ 25) 
CUR. specification of starting position of display. 
CURS. (2) CURSOR 
CURSO. cancels previous specification. 

DATA DA. DATA exp, exp, . .. 
OAT, Data to be read in using the READ command 

DEGREE DE. Angular mode specification. 
DEG. Degree [ 0

] is designat ed. DEGR. 
DEGRE. 

DIM D. (1) DIM variable name (exp) 
{dimension t DI. (21 DIM variable name (exp}* exp3 

(3) DIM variable name (exp1. exp2} 

variable names: A, B. CS, 0$. etc . . . . 

( ): specifies size and dimension of the array 

exp3: di9it space speci fication 

END E. Program ending command 
EN. 

FOR F. ( 1 ) For numerical var iable = expl to exp2 
FO. Start of FOR.NEXT loop, Used in c-orre5POndence 

with NEXT command. 

TO (2) FOR numerical variable = exp 1 TO exp 2 
STEP exp3 

STEP STE. exp1 : initial expres.sion 
exp2: final value 
exp3: interval to increase with eoch loop 
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Command Abbreviation Remarks 

GCVRSOR GC. Specifies display posit ion by dot units. 
GCU. 

(graphic GCUR. 
cursor) GCURS. GCURSOR expression (0 < = expression < = 155) 

GCURSO. or I& 0 <= expression < = & 9B) 

GOSUB GOS. l expression l 
GOSU. GOSUB "character" 

character v~riable I 
Subroutine jump commands. 
Moves executi on to specified line or label. 
Statements at this point are executed as a su broutine. 
Used in correspondence with RETURN command . 

GOTO G. Jump commands. 
GO. l expression } 
GOT. GOTO ''character" 

character variable 

Moves execut ion to specified line or label. 

Displays on printer content given on d isplay_ 

GPRINT GP. {1) GPRINT "00 00 00 . .. " 
(graphic GPR. (inside .. " arc hexadecimal numbers) 
print) GPRI. 

GPRIN. {2) GPRINT 0 ; 0; . .. 

{3) GPRINT &O;&O; .. . 

GRAD GR. angular mode designation. 
GRA. grad ([9 I I is designated. 

IF (1) IF conditional expression execution command. 

{2) IF arithmetic expression execution command. 

Evaluates given conditions and either moves execution 
to the next l ine or executes command. 

INPUT I. ( 1 ) INPUT variable, variable . . .. 
IN. (2) INPUT "character", variable, "character" , 
INP. variable 
INPU. 

(3) INPUT " character"; variable, "charactc r"; 
variable 

.. 
LET LE. (1) L ET nl1meric variable = expression 

(2) LET character variable= "characters" 

(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 
N E. Shows the very end of the FOR·NEXT loop. 
NEX . 

Tl'•e nun1eric variable must be the sarne as the numeric 
variable lol i<iwing the FOR command. 
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Con•mand Abbreviation Remarks 

ON o. ON ERROR GOTO e-xprcssion 

ERROR ER. Error trapping command. 
ER R. 
ERRO. 

ON 0. ON expression GOSUB exp 1. exp2. exp3 

GOSUB GOS. Subroutine jump command. Specifies the place to 
GOSU. jump to {exp 1. exp2, cxp3) by the value of 

e)(pression. 
. 

ON 0. On expression GOTO exp 1, exp 2. exp 3 

GOTO G. Jump command. Speci fies the place to jump to 
GO. (exp 1, exp2, exp3} by the value of the expression 
GOT, following ON. 

OPN OP. OPN 
OPN "Device name" 
This command can be used \Yhen the PC-1 500A is con· 
ncctcd with the CE-158 (Interface). 
Fo r details, refer to the Instruct ion Manual of the CE· 1 58. 

PAUSE PA. Same form as PRINT command. Displays the specified 
PAU. content for about 0.85 seconds, then executes 
PALIS. program . 

POINT POI . POINT expression {O < = expression < = 155) 
POIN. {& 0 < = expression < = & 9 B.) 

Reads out dot pattern of information displayed at 
specified point. 
ex. A = PO INT 56 

PR IN T P. I expression l 
PR. (1) PRINT "character" ; 
PRI . character variable 
PRIN. 

1 •xprcssion I l expression f 
(2 ) PR INT "character" . "character" 

character variable char~ter 
variable I expression I I expression 

(3) PR INT "character" ; "character" 
character variable character l 

variable I expression l 
' 
.. . 

' "character" ; 
character variable 

RADIAN RAD. Angular mode designafion. 
RADI. Radian ([rad ) } is designated. 
RADIA. 

RANDOM RA. Place the seed of random numbers prior to the use o f 
RAN . RND commands. 
RAND. 
RANDO. 
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Command Abbreviation Remarks 

READ REA. READ variable, variable, •. • 
Data read in command. Enters data from DATA 
statements into speci fied variables. 

REM REM . . . document notes . .. 
(remark) 

Specify remarks not to be executed . 

RESTORE RES. (1) RESTO RE expression 
REST. Changes the order of data read in by READ 
RESTO. commands 
RESTOR. (2) RESTORE 

start at beginning o f first DATA statement 

RETU RN RE. Return to continue execution after GOSUB 
RET. statement that invoked this subroutine . 
RETU. 
RETU A. 

STOP S. Command t o hal t program execution. 
ST. 
STO. 

THEN T. Defines execution command for IF statement. 
TH. ~mp commands are only possible to be def ined as 
THE. execution commands for IF command. I expression I 

THEN "character" 
character variable 

T RON TR. Speci fies th.e mode to perform debugging. 
(trace on) T RO. 

T ROFF TROF. Cancels the mode for performing debugging. 
(trace off) 

UNLOCK UN. Cancels LOCK mode. 
UNL. 
UN LO. 
UNLOC. 

US IN G u. (1) USING " II :I ;: . 1' II l: "" 
us. (2) USING " & & & · · · · · & & & " 
VSI. (3) PRINT USIN G "Format"; . . .. 
USIN. (4) USING 

(5) PRINT USING; 

Specifies display position by the value of th e 
expr~sion. 

WAIT w. WAIT expression (0 <=expression< = 65535) 
WA. Specifies t ime duration of display when using PA IN T 
WAI. commands. 

WAIT with no argument cancels the previous spccifica· 
tion (durat ion = infinity) 
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3. Commands 

Command Abbreviation Remarks 

CONT c. Restarts execution of programs that have been 
(continue} co. temporarily halted. Effective in the RUN mode. 

CON. 

LIST L. Command that performs program list ing. Effective in 
L I. the PRO mode. 
L IS. 

NEW ( 1 ) NEW (2) NEW 0 (Effective only for PRO mode) 

In the PRO mode, clears the program and all variables. 

(3) NEW expression (where, expression 'i' 01 

In the PRO mode, the area between the first address and 
the address of "expression- 1" is secured for machine 
language area, and the remaining area for the program and 
all variables is cleared . 

RUN R. ( 1 ) RUN 
RU. (2) RUN expression 

(3) RUN "character" 
character v.ariablc 

Effective in RUN mode. 

4. Cassette Commands 

Command Abbreviation Remarks 

CHAIN CHA. Transmission commands. When used in the middle of 
CHAI. a program, reads in programs from the tape (transmits) 

and executes the program. 

(1) CHAIN "filename" 
(CHAIN·! "fi lename" ) 

(2) CHAIN " filename" , expression 
{CHAI N-1 "filenal'l'le", expression) 

(3) abbreviated forms of the "filename" for (1) and 
(2). 

CLOAD CLO. Transmission command. This command transmits 
(cassette CLOA. program or reserve content from the tape to the 
load) computer memory. 

( 1 ) CLOAD 
(CLOAD·1) 

(2) CLOAD "filename" 
(CLOAD·l "filename" ) 
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Command Abbreviat ion Remarks 

CLOAD? CLO.? Comparison command . This command compares the 
(e<issette CLOA.? progra1n in the memory or the reserve content w ith the 
load?) content recorded on tape. 

(1) CLOAD? 
(CLOAD?· 1) 

(2) CLOAD? "filename" 
(CLOAD?·1 " fi lename") 

CSA VE CS. This command records on tape the content of program 
tcassette CSA. and reserve· memory. 
save) CSAV. (1) CSA VE 

(CSAVE·1l 

(2) CSAVE "filename" 
(CSAVE. 1 " filename") 

INPUT!! I. !I Data transmission command . This command transmits 
IN, II data reco rded on tape into the specified variables. 
INP.# 
INPU. # Takes same form as PR INT ii command. 

MERGE MER. Transmission command. This command transmits 
ME RG. programs from tape to the computer. Takes sarne form 

as CLOAO command. 

In thi s command, previously recorded prog;rams will be 
retained as they are and programs newly re.ad in \Viii be 
added . 

PR INT # p . .:: Data recording command . This command reco rds onto 
PR. ii tape the data stored in the PC· 1500A. 
PR I. ~ (1 ) PR INT # variable name, variable name , . .. PRIN. # 

(PR INT# · 1. variable name, variable name .... . ) 
12) PA INT # "filename"; variable name,. _. 

(PAINT # - 1, "filename"; variable nanne • ... J 

RMT OFF RM. OF. This command cancels the remote function of REM 1 
!remote off I RMTOF. term inal. {For second tape recorder) 

RMT ON RM.0 . This command resets the remote function of REM 1 
(rernote onl RMTO. terminal. ( For second tape recorder) 

5. Printer Commands 

Command Abbreviation Remarks 

COLOR COL. Specifies color of characters. 
COLO. COLOR expression (O < = expression <= 3) 

CSIZE CSI. Specifies si ze of the characters to be printe r. 
{character CSIZ. CSIZE expression (1 < = expression < Q 9 ) 
size) 

162 

Do not sale this PDF !!! 



All and more about Sharp PC-1500 at http:f/www.PC-1500.in fo 

Command Abbreviat ion Remarks 

GLCURSOR GL. Command that moves the pen p~i tion from the 
{graphic line GLC. starting point to an X. Y coordinate. Valid for 
cursor) GLCU. GRAPH mode only. 

GLCUR. 
GLCURS. GLCURSOR {exp 1, •><P21 
GLCURSO. 

GRAPH GRAP. This mode is used to dra\v graphs and illustrations. 
(graphic) 

LCURSOR LC. Mo\'CS pen to desired position on printer. 
(line cursor) LCU. 

LCUR. 
LCU RS. 
L.CURSO. 

LF Performs paper food as far as number of l ine feeds 
(line fr.cd} shown by the expression. 

Valid for TEXT mode only. 

LF expression 

L INE LIN. Line drawing commands. 

Valid for GRAPH mode only. 

(11 LINE (exp 1, exp2 ) - (exp3. exp4 ) 

(21 LINE (exp 1, exp2) - (exp3, exp4), exp 5, exp6 

(31 LINE (exp1 , exp2)-(exp3, exp4), exp5, exp6, B 

cxp5: speci fics line type 
exp6: specifics color 

8: speci fies a box drawing 

(4 ) LINE (exp 1, exp 2 ) - (exp 3, exp4 ) - . · · 
· · · (exp 11, exp 121 

LU ST LL. List program. 
LLI. 
LLIS. 

LPR INT LP. Prints specif ied content . 
LPR. Valid for text mode only. Takes same form as PR INT 
LPR I. commands. 
LPRIN, 

RU NE RL. Command that draws lines with the pen position as the 
(relative RU. starting point. 
l ine) RLIN. Valid for GRAPH mode only. Takes same form as 

LINE commands. 

ROTATE RO. Specifies d irection o f characters to be printed (print 
(rotate) ROT. direction). Valid for GRAPH mode only. 

ROTA. 
ROTATE expression 10 < = expression < = 31 ROTAT. 
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Command Abbreviation Remarks 

SORGN so. This command $P«ifie1 the present pen position a.s the 
(set origin) SOR. new starting point (point of origin). Valid for GRAPH 

SORG. mode only . 

TAB Specifies pen position. 

Valid for TEXT mode only. 

(1) TAB Expression 

(2) LPRINT TA B Expression; ... 

TEST TE. Color check . When executed. test draws a 5 mm by 
T ES. Smm square in each color. 

TEXT TEX. TEXT mode specification. This mode prints charaeters 
and numerals. 

- Caution - (Refer to page 46) 
This unit is capable of calcu lation for a mantissa of up to 1 O digits. To increase accuracy. however, 
the mantissa is calculated inside the unit up to 12 digits, the result of which is rounded to the 
10th digit for display. For example. 5/9 and 5/9 * 9 are calculated as follows; 

5/9 --+ 5.55555555555E·ll1 
t This is rOt.Jnded to the 10th digit. 

Display--+ 5.555555556E·01 

5/9 * 9 -> 4.99999999999E 00 
t This is rounded to tho 10th digit. 

Display - 5. 
Thus. calculations are carried out for mantissas ol up to 12 digit~ This may cause a diflerence 
in the results of calcu lations when performed in succession and independently. 

[Example 1] 31 - 9 • 
Successive calculation: 3 [SH••l~2 G 9 '""°''--+ - 9E - 11 
Independent calculation: 3 [-n~2 , ,,., .. , -+ 9 

8 9 1 ...... 1 -+ 0 
Even in the IF statement, this difference may cause the program not to work as pl anned for any 
successive calculations. 

(Example 2J 10 INPUT A 
20 IF A " 2 >• 9 THEN 50 

With A • 3. 3 " 2 results in 8.99999999991 E 00. making a n IF statement 
unlormulated. 

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

15 8 : A" 2 l 
20 IF B > ~ 9 THEN 50 

The result of A " 2 is substituted for a variable, which is 
used to formulate a conditional expression. 

(

Power calculations are based on log x and 10x. thus tending to cause a diflerence in the) 
results from those calculated inside the com puter. 

A " B - 10B log A 
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