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preface

BASIC means two things. First, BASIC means the Hewlett-Packard version of the BASIC program-
ming language. And second, BASIC is the operating system provided with your computer (actually one
of several timeshare systems offered by Hewlett-Packard.)

When you are using BASIC the programming language, you construct a set of instructions (called
statements) which are to be performed by the computer when your program is run. Statements can be
simple instructions such as PRINT “BLA-BLA” or involved instructions containing formulas and
other intricacies. A program generally consists of many statements which tell the computer to perform
a specific job. When a program is run, the statements are performed in the exact sequence that you
number them.

When you are talking directly to the BASIC operating system, you issue commands which are carried
out immediately by the computer. Commands tell the operating system to run a program, create a file,
or some such task, and are generally brief, consisting of one or two words. Commands are never
included in a program.

To master BASIC then, all you need to do is understand the various statements and commands
available to you. This manual defines the most commonly used BASIC statements and commands, and
will enable you to write simple, effective programs on any HP Timeshare BASIC system*. The
complete set of BASIC statements and commands available to you is explained in the reference
manual appropriate to your HP system. The latest HP Timeshare BASIC system is described in the
HP 2000/ACCESS BASIC Reference Manual (22687-90001).

*Learning Timeshare BASIC is not applicable to the Hewlett-Packard Timeshared BASIC/2000, Level
E, System.
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the terminal

Before you get under way, be sure you have familiarized yourself with your terminal. The terminal is
the device through which you talk to the computer and by which the computer speaks with you. Your
terminal may be either a printing device (rather like a typewriter) or a video display screen device
(sort of a cross between a typewriter and a television).

A video display screen terminal
looks like this.-

Either type of terminal may be used with BASIC, provided you know how to do the following

operations:

1. How to turn the terminal on and off.

2. How to establish a connection between the terminal and the computer.

3. How to enter data and complete an entry.

4. How to correct mistakes, for example — erasing lines and backspacing over incorrect answers.
5. How to “break in” or override terminal activity in an emergency.

6. Where to find help when all else fails.



HOW TO TURN THE TERMINAL ON AND OFF

Look for the switch on the keyboard, on the side casing, at the back, or even on the bottom of the
terminal. Turn it to ON, or if there are options, turn the switch to the position called LINE. Be sure to
turn the switch to OFF when you have finished using the terminal.

HOW TO ESTABLISH A CONNECTION

Once the terminal is on, press the keys marked RETURN and LINE FEED. If the terminal is
connected directly, the computer will say PLEASE LOG ON. If the terminal is not connected, the
computer will say nothing at all and you must phone the computer to establish the connection.
Procedures for calling a computer are included at the end of this manual.

HOW TO COMPLETE AN ENTRY

Every line of data you type must be terminated by the RETURN key. This key signals the computer
that you have finished a line of input. The computer can respond by advancing the terminal to the next
line permitting you to continue with your input, or even by asking you a new question. Remember — a
line of input may consist of only one word or character. You must still press the RETURN key to
indicate that you are finished. A line or character may be erased only before the RETURN key is
pressed. So be sure you like what you typed before you press the RETURN key and send it to the
computer.

HOW TO CORRECT MISTAKES

If you realize that you’ve made a typing error and have not yet finished typing the line of data
containing the error, you can erase the line by holding down the CONTROL key and the X key at the
same time. The line is thus effectively “erased” and the terminal advances to a clean line so that you
may try typing the data again.

THIS 1S F\ < < CONTROL/X prints a backward slash (\ ), erases the line,
THIS IS THE DATA and advances the terminal.



A single character in a line can also be erased. Press the CONTROL key and the H key simultaneously
to erase the last character you typed. Then type the character you really wanted in the first place. If
you erred for more than just one character, hold down the CONTROL key and press the H key together
for each character to be erased.

THIS IS THE DATTq}-\A/( Control/H prints an «— or __ and erases the last character.

Notice: The character keys used for correction may differ according to terminal. Experiment with
your terminal until you are sure that you know how to erase lines and/or characters.

HOW TO BREAK IN

The BREAK key lets you stop a running (or runaway) program. This is an emergency button that lets
you regain control of the terminal by interrupting a program when necessary. Of course, interrupting
a program destroys what it was accomplishing, and you have to restart it by typing RUN. And it does
start again, from the beginning.

LINE FEED KEY — — RETURN KEY

OOOOOOOOOOOOE

EEOOOOOOOEOO®E

FAOOOOOOOOOOE®EE

EOOOOOOOOOOE
o) /

/

L CONTROL KEY BREAK KEY —/




logging on & off

Logging on is the way in which you establish contact with the BASIC operating system. All you have
to do to log on is to type HELLO and then identify yourself by user name and password.

HELLO-B123, SECRET

That’s an example of logging on.

HELLO—  is the command you must use. By the way it can be abbreviated to HEL— if you
prefer.
B123 is my user name, you’ll have to use the one assigned to you, of course. Just ask your

system manager.

SECRET is my password. Once again you’ll have to use your own. You can be really clever and
invent a password that is entered with the CONTROL key so that it doesn’t print, if
you want to. Up to six digits or characters may be used in your password. The system
manager is the only other person who needs to know what your password is.

The dash (—) after HELLO and the comma (,) between the user name and password must be typed just
as shown in the example. If you forget to include them, you won’t be logged on.

Now, using your user name and password, try logging on for yourself. Be sure that your terminal is
turned on and connected to the computer. Then press the carriage return key and line feed key to
position the carriage and introduce yourself to the computer.

HELLO—A135,ME HEL—BO042,MS-SMT HEL—C430,MN#$% /
/4

T

Once you've introduced yourself, the computer begins to talk to you. First, it may print the day, date,
and time. Then most likely, it will tell you its name and give you some free advice about getting news
messages that have been stored for terminal users. The last time I logged on, the computer said



THIIRSDAY, MARCH 6, 1975 9335 A.Me.

H P CUPERTINO DATA CENTER

GET/RUN S$SCOOP FOR NEWS, ETC.

HAVE A NICZ DAY

Having logged on, you may either create a program, or get an old one already stored in the computer
and run it. To get a program you use the command GET— followed by the name of the program you

want. To run the program type RUN. That’s what the line GET/RUN $SCOOP FOR NEWS, ETC.
means in the computer message above. I could have typed

GET-$SCO0P
RUN

for news, but I didn’t. If your computer has a similar feature, it will tell you as soon as you log on.

Try it!
* ¥  * % *

Whenever you'd like to terminate your working relationship with the operating system, just log
off ... by typing

YE

That’s all it takes.

You can log off any time (provided a program isn’t running). Just enter the command BYE, turn off
your terminal and go home. But remember, once you’ve logged off you cannot speak to the computer
again without first logging on. And, logging off erases any programs you might have been using or
creating. So you have to start from scratch when you log on again.

As far as starting from scratch and creating programs goes . . . read on



a program

A program is a set of statements. Each statement is an instruction to the computer. Each statement
consists of one line of information and each is given its own number. Line numbers tell the computer
the order in which the statements are to be performed. When you create a program, you enter
statements (one at a time) at the terminal.

Okay, let’s enter a program.

You're all logged on and ready to go — so type

SCR

1% PRINT 2+2
26 END

RUN
The computer then types
4

DONE

That's it. You did it. You entered and executed your program. But to clarify exactly what happened,
let’s do it one more time, a bit more slowly.

SCR The first thing you did was to type the characters SCR (followed by a carriage
return). This command told the computer to scratch (delete) any existing programs
or data in its memory to make room for the new program.

1% PRINT 2+2 Next,you typed your program, consisting of two lines. Line #10 said print the result

22 END of the arithmetic expression 2 plus 2. Line #20 said this is the end of the program.
RUN Lastly, you executed or ran your program by typing the command RUN.
4 Performing the instructions in your prograin, the computer evaluated the arithme-

tic expression 2 plus 2 and printed the answer: 4.

DONE The computer said it had finished with your program.

That is how the program was created and how it worked when it was executed.



Now, type RUN again.

RUN
4

DONE

The computer printed 4 again. That means that your program is still in memory within the computer
and you can execute as often as you like.

Type SCR and then RUN and see what happens.

SCR
RUN
DONE

Nothing happens. Your program isn’t in there any more. You scratched it by entering the SCR.

command. Now to execute your program, you must re-enter it. If you should log off, you’ll also have to
re-enter your program the next time you wish to use it. Logging off removes a program from memory
as effectively as does typing SCR.

REVIEW TIME PS: The answers are in the back, if you need them.

The two commands we used were SCR and RUN. What did SCR tell the computer to do? How
about RUN?

@ Our program consisted of the two lines 10 PRINT 2+2
20 END

What were the line numbers? Which line will always be executed first by the computer? What
would happen if the line numbers were reversed? Or omitted? Try it and see.

2+2 is an arithmetic expression. What did the computer do with it when the program was
executed? What do you think would happen if the expression read 2—2? Try it and see.

@ See what happens if you put the arithmetic expression in quotes, such as
10 PRINT "2+2"

You have just converted the arithmetic expression to a string of characters. Strings enclosed in
quotes are printed just as they are, as you just found out.

-3



tricks of the trade

Now that you've written a program, there are other things that you can learn to do with it besides
executing it. For instance, you can list the contents of a program, give it a name, or include notes
among a program’s statements.

Whenever you type the command LIST the computer prints your program for you right at the
terminal. Each line in the program is printed in its proper sequence so that you can see exactly how the
statement will execute. Take your program from the previous pages and type it back into the computer
if you’ve scratched it, then type

LIST

the program is printed immediately by the computer.

12 PRINT 2+2
27 END

The LIST command helps you check out your program periodically as you are creating it, find just
where you need to insert lines, locate unnecessary lines, and of course, permits you to just admire the
product of your genius. It also shows the program re-ordered by statement number even if you entered
statements out of sequence.

* * * * *

At any time during entry of your program, you may give it a name, if you like. A program’s name is
totally up to your imagination. It can be from one to six characters in length and may be composed of
any digits or letters that print at your terminal. (In other words, the CONTROL key cannot be used for
names.) A program’s name may not contain any characters other than digits or letters.

Let’s give your program an appropriate name — how about ADAM! Okay, we must use the command
NAME— (yes, the hyphen must be included.) Type

NAME-ADAM

Done. Your program now has a name and can be referenced by that name for later use. We’ll explain
more about referencing a program later on in the manual. But here’s a clue, it has to do with the
command GET— (if you really can’t stand the suspense, rush ahead to the topic “your own
library” — but that really is cheating.)



Aswe've already said, a program is composed of statements that are executed by the computer when the
program is run. But did you know that you can insert remarks in your programs without disturbing the
statements that the computer will execute? You can! These remarks may relate to what the program is
intended to do or to how the program is handling a certain problem. Or your remarks may simply be
reminders about features to be added to the program or something you want to develop further at a later
time. Remarks say whatever you want them to say and have nothing to do with the performance of the

program. They are, however, given line numbers and are listed with the rest of the program by the
computer.

All you have to do to enter a remark is to preface it with the statement REMARK. To illustrate, let’s add
a note to your original program.

5 BEMARK*THIS IS MY FIRST PR0OGRAM
Now let’s list the program with its new name and pertinent comment.

LIST

ADAM

5 REMARKxTHIS I35 MY FIRST PROGRAYM
12 PRINT 2+2
29 END

Now let’s see if it still runs the way it used to.

RUN
4

DONE
Yes indeed. The very same results.

Writing notes within a program is called documentation and is regarded by many as an important aspect
of programming. A properly documented program can be understood and used by any BASIC program-
mer; while an undocumented program can result in hours of frustration. Be sure to sprinkle ample notes
in your more complex programs, either during or after the act of creating them. It will help you to
remember what the program is supposed to do. And it will make it possible for other programmers to use
your program if they need to.



10

operators

BASIC uses symbols to define certain types of operations. BASIC also expects you to use these symbols
(called operators) when defining operations. Each symbol corresponds to one operation such as an
addition, subtraction, division, etc. Each symbol can be found on your terminal keyboard.

Sometimes a combination ofkeys are used to type a symbol. You may need to press the SHIFT key as well
as the key containing the symbol, or you may need to enter two symbols together such as <=.

See if you can locate the following keys on your terminal. If there is no key containing a certain symbol,
ask someone if there is another symbol you should use instead of the missing symbol.

SYMBOL

DEFINITION
equality
add
subtract
divide
multiply
inequality
inequality
greater than
less than
greater than or equal to
less than or equal to
exponentiate

exponentiate

EXAMPLE OF USE
X=Y Al1=B2
2+2 X+Z
3-1 A-T

4/2 Y/Z

9*3 M*N
Z#W

Z< >W 1i< >23
4>3 Y>Z
3<5 <Y
Y>=X X>=6
X<=Y 9<=Z
4%*3 X**9
413 X19

Using the program we invented on page 6, try substituting some of the above operators and see what
happens when you run the program. We already used the plus sign (+), why not try subtracting,
multiplying, dividing, or using an exponent?

Experiment!



iInput

Data which is received by a program and processed in some manner is called input. Input can be received
from terminal entry, from within the program itself or even from disc or tape files. As far as your
programs are concerned, BASIC provides three different means of specifying input:

‘/ The LET statement
v The INPUT statement

‘/ The READ statement

Think of these statements as “doors” through which information can pass into your program for
processing. Place these doors in your program wherever you want a data to be admitted. We will explore
each input statement in detail in a moment. But first, look at the following program.

4% PRINT "X+¥=" X+Y
5% END

Go ahead and enter it. We will use the program in the discussion of input and will add our input doors to
it as we master them. We will also run the program from time to time, to see what changes our input
doors have wrought.

¢ The LET Statement

The LET statement is a handy way of inserting a value, or of grouping data under a common name.
When used to insert data into a program, the LET statement tells the computer tolet a variable equal the
value you want.

To illustrate, if I want X to be equal to 27 in our
program, I type

We use the letters A,B...X,Y,Z to
represent items whose values can
change. These are variables.

o7 LET X = 27 (20 LET 27 = X won’t work
The symbol must come first.)

And if I want Y to equal 8, I type

32 LET ¥ = 8

11



12

From this point on the letter X will be 27 and the letter Y will be 8 as far as my program is concerned.

Let’s list our program now and see what it says.

LIST

2% LET ¥X=27

39 LET ¥Y=8

43  PRINT "X+Y="X+Y
5¢ END

Now let’s run it

RUN
¥+¥= 35

The program added the value of our two variables and printed the result.
Using the LET statement to group data under a common name works as follows. We simplify the PRINT

statement by merging X+Y into a single character . . . the letter Z. This is done with the statement

35 L=ET Z = X+V

Next we change the PRINT statement to

47 PRINT "¥a4¥Y=" Z

Now to see exactly what we did to the program, let’s list and run it.

LIST

24 LET X=27

32 LET V=8

35 LET Z=X+Y

472  PRINT "X+¥Y=1Z

524 EZND
RUN
¥+¥Y= 35
DONE

It worked! So much for the LET statement. On to something a bit more challenging.



¢ The INPUT Statement

The INPUT statement permits you to enter data for your program from your terminal while your
program is executing. Here’s how you use it. Insert an INPUT statement in your program at the point at
which you want the program to stop and ask for data. When the program is run, it stops as soon as it
encounters the INPUT statement and types a question mark (?) at your terminal. Data must then be
typed at the terminal before the program can proceed. Each INPUT statement can ask for one or more
variables.

Let’s insert two INPUT statements in our program, one to ask for the value of X and one to ask for the
value of Y.

26 INPJT
37 INPUT

b4

v

Now, list the program.

*Notice that the new lines numbered 20 and 30 replace the old LET statements we had created as lines
20 and 30 earlier.

Run it and let’s see what happens.

BUN

?

The question mark asks for the value of the variable X and is printed by the computer in response to
line 20 in the program. Give X the value of 106.

? 126

Another question mark ? Right, we had two INPUT statements, remember! The second question mark is
seeking the value of the variable Y (see line 30 in the program.) Type 94.

? 94
Y+¥= 2202
DONE

The computer added X and Y and printed the answer . . . 200.

13
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There is another way to specify variables with the INPUT statement. Multiple variables can be
requested by a single INPUT statement. For example, we could have used the statement

2¢ INPUT X,V When more than one variable is requested by a line, a comma must separate
the variables.

In this case it is necessary to erase the now unnecessary line 30 by simply entering the line number and

leaving the line blank.

3@

LIST
22 INPUT X

»Y
35 LET Z=¥+V See. Line 30 is gone.
49 PRINT "Y4+¥Y="1?

52 END

This question mark requests the values of both variables X and Y. Therefore, you must enter both

?2126,94 (don’t forget the comma)
X+Y¥= 2923

DONE

Once again our answer is printed by the computer.

Consider what would have happened if you had given only one answer, say 106, and then pressed
RETURN. Try it.

HUN

:}’ 26 This tells you that more input must be entered. If the INPUT statement
? . S

2704 expects two values, you must enter two values..

X+¥Y= 207

DONE



There are error messages or signals that appear sometimes when you are using the INPUT statement:

TRANSMISSION ERROR. REENTER This message means that the value was not correctly trans-
mitted to the system. You must type it again.

BAD INPUT, RETYPE FROM ITEM xx This message tells you that the value typed (xx) was not
acceptable for the variable in question. Type in the correct
value, and any which followed it.

EXTRA INPUT, WARNING ONLY This message is merely a warning. It means that extra values
were included in the line. The computer ignores the extra
characters, there is no need to re-type.

To get the last two error messages you had to violate some pretty tricky INPUT statement expectations.
You see, the INPUT statement determines the type of data to be entered, as well as merely requesting
input.

Up to this point, we have been requesting numbers (numeric data). But you can request ASCII
(character) data just as readily by adding a dollar sign to the variable. To illustrate
27 INPUT X%

Variables may be called any letter from A through Z or A$ through Z$. Variables from AO$ to ZO$ and
A1$ to Z1$ may also be used.

Modify our program to request an alphabetic variable. Type and run

228 INPUT ¥g
35
48 PRINT ¥s

RUN

% A variable can be more than one character, just as it can be more than one digit.
B But you’ll have to read “strings and things” up ahead to find out how.

x

DONE



¥ ¥ REVIEW % ¥*

This is a good time to stop and review what we've learned about input up to this point.
@ Three statements can be used to specify input. Name them.

@ Type the program 40 PRINT A
50 END

Using the LET statement, make the variable equal to 1000.
Now do it using an INPUT statement instead.

Okay, put the value A in the variable.
(Remember the $ if you use an INPUT statement.)

So far so good! Let’s try multiple variables now.

@ Take the program 10 LET A = 30

20 LET B = 40
30LETC = 5
50 PRINT D
60 END

Enter line 40 so that when run the program prints the answer 75.

@ Now let’s change the program to 10 INPUT A
20 INPUT B
30 INPUT C
40 LETD = A+B+C
50 PRINT D
60 END

Change this program so that all three variables are requested by one INPUT
statement. Don’t forget to erase the two unnecessary lines that result.

So much for LET and INPUT.

@ What's the input statement we've yet to discuss?

16



< The READ Statement

The READ statement has a partner — the DATA statement. Together these two make it possible for you
to place data in your program while you create it, and then to instruct the program to read the data at a
specific point during execution.

Here’s how these statements work. Insert these lines in our original input program.
12 READ ¥,Y

2¢ DATA 25,5€¢

and list and run the program.

LIST

172 READ ¥,Y

22 DATA 25,5¢%
47 PRINT "X+Y="X+Y

9@ END
PUN

¥+¥Y= 75
DONE

The data stored in a DATA statement is read from the left to the right by the READ statement. Thus in
our program X was equal to 25 and Y to 50, and the total as pointed out by the computer was 75.

Now, let’s add another kind of statement to our program.

5¢ GO TO 19

This statement tells the computer to go to line 10. Okay, list the program.

LIST

12 READ X,Y

29 DATA 25,50

47  PRINT ""Y+¥='X+Y
54 GOTO 12

92 END

Try to follow the flow of the program in your head. Pretend you are the computer:

la) READ X — okay get the first number from the data statement .................... 25
b) READ Y — get the next number from the data statement ......................... 50
2a) PRINT X4 Y = o e et e e e X+Y=
b) X+Y —add 25 and 50 ...ttt e 75

3a) GO TO 10 — go back to line 10
4a) READ X — get the next number from the data statement ........................

WAIT! HOLD IT!

17
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There isn’t any next number in the data statement, we already used them all. In such a situation, the
computer would print

QUT OF DATA IN LINE 19

and stop the program.

Now what? Well it is possible to add more data by adding more DATA statements, or to increase the
amount of data in our original DATA statement. Let’s try a little of both . . . type

20
6 DATA 25,52,75,103
7% DATA 322,220

DATA statements can be placed anywhere within the program. I prefer to cluster them all together at
the end of my program so that I can find them easily. And that’s what I've done here by deleting line 20
and adding lines 60 and 70. (You may keep the data next to the READ statements if you wish, or group
them all at the beginning. Since they can go anywhere, the choice is really up to you.)

Okay, let’s list and run the program.

LIST

14 READ X,Y

40 PRINT "X+Y="X+Y
58 GOTO 1@

6@ DATA 25,50,75,120
73 DATA 378,220

9% END
RUN

X+¥Y= 175
X+¥Y= |75
X+¥= 500

0UT OF DATA 1IN LINE 1@

Check the answers by following the flow of the program as we did above. Satisfied? Good!

There is another solution to the OUT OF DATA . .. situation. We could use a RESTORE statement to
tell the computer to re-use the same data over and over. Let’s try it. Type

45 RESTORE
6@ DATA 25,50
72



We've added a RESTORE statement to our program and, for convenience sake, gone back to our
previously limited amount of data. Now, find the BREAK key on your terminal (you’re going to need
it!) Then list and run the program.

LIST

12 READ X,Y

4@ PRINT "X+¥="¥X+Y
45 RESTORE

5% GOTO 1@

62 DATA 25,58

9@ END
X+¥= 75
X+¥Y= 75
X+Y= 75
X+¥Y= 75
X+¥Y= 75
X+¥= 75

The only way out is to hit the BREAK key ... so press it, quick!

STOP

There. We got out of that.

Granted, in our simple program, RESTORE did nothing more than create a loop from which we had to

extract ourselves rather awkwardly. But as we progress through the manual, the significance of this
and other statements will become clear.

TEST YOUR KNOWLEDGE
@ A READ statement works with a statement.
@ Data in a DATA statement is read from right to left. T or F

@ How do you separate multiple variables in a READ or DATA statement?
a) by a dash
b) by a period
¢) by a comma

Assignment:

Write a program that acquires data by using all three types of input statements.

19



a sense of direction

Remember our experience with the GO TO and RESTORE statements. We got into an endless loop
from which the program could not escape. Well, it is possible to create useful loops in programs, and to
insert controls within the program which terminate such loops at the appropriate moment. This is
done with the IF . .. THEN statement.

Take the program

19 LET X = 5
22 PRINT X

3@ LET ¥X = X+5
42 GO TO 29

52 END

If we ran the program as it stands, we would once again find ourselves in an endless loop . . . in this
case, counting by 5’s ad infinitum.

But if we substitute an IF . . . THEN statement for the GO TO statement, we set an upper limit on that
counting process and, in effect, tell the program when to stop counting.

Let’s try counting to 50 by adding

43 IF X< = 52 THEN 27

Here’s how the statement works. It tells the computer to make a decision based on the value of X, and
where to go as a result of that decision. To illustrate:

100LET X =5

If the value of X is 50 or
less, go to line 20

If the value of X is not 50 or less
go to next statement.




Okay, let’s run our program and see if it functions as anticipated.

RUN

5

12
15
27
25
3
35
ae
45
52

DONE
Sure enough.

We can use other operators (page 11 remember) in our program if we wish. Try using the symbols for less
than or greater than in the IF ... NEXT statement and see if you can predict the results.

* % * * ¥

“What about using GO TO? Didn’t we just obsolete it with the IF .. THEN business?” Well you might
ask. But let me hasten to assure you that such is not the case. The GO TO statement is still a valid and,
indeed, useful statement. Let me show you how both GO TO and IF . . . THEN can be used together to
create a program.

5 PRINT "ENTER A WHOLE NUMBER FORM | TO 3"

12 INPUT Y

15 IF Y = 1 THEN 45
2¢ 1F Y = 2 THEN 55
25 IF ¥ = 3 THEN 65
32 IF Y > 3 THEN 75

35 PRINT "NO. A ZERO DOES NOT FALL BETWEEN 1 AND 3. TRY AGAIN."
42 GO TO 10

45 PRINT "YQUR NUMBER WAS 1"

54 GO TO 94

55 PRINT YOUR NUMBER WAS 2*

64 GO TO 92

65 PRINT *YQUR NUMRER WAS 3v

7 GO TO 94

75 PRINT "NO FAIR. YOUR NUMBER WAS TOD LARGE. TRY AGAIN."
83 GO TO 12

9@ END
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If you enter and run this program, you will discover that the one way to make the program come to a
normal end is to do as it says and enter a 1, 2, or 3 when it tells you to. Entering any other whole number
will send you back to the beginning of the program. The program’s processing flow is cleverly depicted
below.

“ENTER A WHOLE NUMBER
FROM 1 TO 3"

INPUT Y

4

PRINT “YOUR
NUMBER WAS 1

PRINT “YOUR
NUMBER WAS 2"

PRINT "“YOUR
NUMBER WAS 3

PRINT “NO FAIR.
YOUR NUMBER WAS
TOO LARGE. TRY
AGAIN.”

PRINT "“NO, NO.

A ZERO DOES NOT
FALL BETWEEN 1
AND 3. TRY AGAIN.”

is a decision box. It indicates that the computer must decide yes
or no to a situation, and proceed accordingly.

is an operation box. It indicates that the computer must perform
the task stated in the box and then proceed to the very next box
(operation).

A




P.S. Flow charts are invaluable programming aids. They help you organize your thoughts before writing
a program — and they help you figure out what a program’s doing (if there’s any doubt) after you've
created it. Get into the habit of using flow charts. You’ll be glad you did.

This seems a likely spot to introduce yet another new concept . . . the computed GO TO statement. A
computed GO TO frees you from repetitive GO TO statements by letting the computer do some of the
work of directing a program.

Look at the program on page 21 again. We are going to replace lines 15, 20, and 25 with one line — a
computed GO TO statement. So instead of this

15 IF Y = 1 THEN 45
2¢ IF Y = 2 THEN 55
25 IF Y = 3 THEN 65

we’ll have this

20 GO TO Y OF 45,55,65

which means the very same thing:

If Y is 1, go to the first number, in this case 45.

If Y is 2, go to the second number, 55.

If Y is 3, go to the third number, 65.

If Y is none of these, continue with the next statement.

Don’t forget to erase lines 15 and 25 when you insert the computed GO TO statement. A final hint, you’ll
see this type of statement again, at the end of the book. Don’t let it take you by surprise.
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scientific notation

Scientific notation is the way in which the computer expresses very large or very small numbers. In
scientific notation a number is expressed by a mantissa and an exponent.

The mantissa presents the number as a decimal such as 1.234567. The computer can use up to seven
digits from the mantissa.

The exponent defines the number of decimal places in the number. The exponent is separated from the
mantissa by the letter E and the + or — sign of the exponent. If the exponent is positive (+) then the
number is greater than 1.0. The exponent E+10 would be given to a very large number. If the
exponent is negative (—) then the number is less than 1.0. The exponent E —6 would be given to a very
small number.

1.234567E +8
S — S

mantissa T t exponent

¥ ¥ EXAMPLES ¥ ¥

The number 1,000,000,000,000 is written 1.000000E+12 in scientific notation. The exponent E+12
indicates that the decimal point is moved 12 positions to the right to produce the number.

The number .0000000672 is written 6.720000E — 8 in the scientific notation. The exponent E -8 means
that the decimal point is moved 8 positions to the left to make the number.

The number 987,654,321 is written 9.876543E+8 in scientific notation. The exponent indicates that
there are 8 digits to the left of the decimal. Notice that the last two digits (21) were dropped by the
computer. This means that zeros will be used for these digits. =~ BASIC allows for only seven significant
digits. So the closest it can come to the original number is 987,654,300.
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Now let’s practice converting numbers from scientific notation.
Conversion #1: 2.100000E+10
First write the number without the exponent: 2.100000

Now move the decimal to the right the number of
places indicated by the exponent. 2.1000000000,

Re-write the number adding appropriate commas
and that’s all there is to it. 21,000,000,000

! 11 Questions! Had the exponent been negative, in which direction would we have

Conversion #2: 9.100260E —2

First write the number without the expo-
nent: 9.100260

Now move the decimal to the left the number
of places indicated by the exponent. 0 O.@.l 00260

Re-write the number without unnecessary
zeros and that’s all there is to it. .0910026

??? Questions! Had the exponent been positive,in which direction would we

By now no doubt you've go the general idea. If you’d like to test your skill, however, try the following
@ Convert 3.094671E+1
@ Then convert 3.094671E-1
Compare the answers.
Okay. Go the other way now. Convert numbers into scientific notation.
@ Try the number 2,456,902,000,120,660,000
@ Or .000000000000000000000000000001

Remember what the mantissa is, what the exponent does, and why the exponent is positive or negative.
Those are the main points.
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output

Output is what your program gives back to you at the end of or even in the midst of execution. Output
is literally anything printed by the program; the ultimate result of your programming genius. . . or,
stated more simply . . . output is “the answer” you went looking for in the first place.

The output statement with which we shall be concerned is the PRINT statement. The PRINT
statement tells the computer to type a value at the terminal. A value may be a number or a word, a
letter or a sentence, or the result of an expression. The PRINT statement also monitors the spacing of
the values that it prints across the page at the terminal.

If a single value is involved, it is printed and the terminal automatically moves to the next line.
Remember our first program?

14 PRINT 2+2
29 =ND

That’s what it did. It simply printed the result of the expression 2+2 and advanced to the next line.

Well, it is also possible to use multiple values in a PRINT statement, provided they are separated by
commas or semicolons.

12 PRINT 5,10,15,29,25
22 END

[UN

5 12 15 2@ o5 This is the output

DONE



NOTICE that when a comma is used to separate the values in a PRINT statement, they are widely
spaced across the page, beginning in eolumns 0, 15, 30, 45 and 60 unfailingly. Also note, 5 values on
one line are the limit allowed with commas as separators.

Now then, try semicolons.

1@ PRINT 55125155225 255 33535540
2¢ END ‘

RUN
S ta 15 22 25 32 35 40

DONE

Two things changed. First, more values could be used (up to 12) and second the values were printed
more concisely across the page.

When a value is enclosed in quotation marks, it is printed as is. Quotation marks are used primarily
for alphabetic characters and special characters. .. not numbers. To illustrate

12 PRINT COLUMN A', "COLUMN B","COLUMN C"
2¢ PRINT 120, 234, 823
3% PRINT 4.692,1,333.9

5¢ END

RN

COLUMN A COLUMN B COLUMN C
129 232 829
4469 1 333.9
DONE

“Ah ha! So that’s how one adds titles and column headings.” You’re so right.

Now that you think you’ve got it, let me show you a few more fancy maneuvers. To print a blank line,
just say PRINT. Let’s add a blank line to our program.

15 PRINT
Or to control the placement of values across a line, use the control functions TAB, SPA, or LIN. TAB

causes the carriage to tab over to the column specified. Change line 20 in our program to read

2¢ PRINT TAR (2)5 1233 TAB(19)5 3573 TAR(34);824

Note the placement of semicolons.
They must follow each TAB and value.
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SPA causes the carriage to skip the number of columns specified. Change line 30 to

32 PRINT SPA(3),4.6925TAB(21)513TAB(34)5333.9

SPA uses a comma or a semicolon.

LIN generates a carriage return and, if specified, linefeeds. LIN(0) produces a single carriage return
and zero linefeeds. While LIN(10) produces a single carriage return and 10 linefeeds. Add

35 PRINT LINC(2)

4@ PRINT “THAT'S ALL"

Okay, list and run the program. Let’s see exactly what we've done.

LIST
1% PRINT *COLUMN A","COLUMN B",'COLUMN C'"
15 PRINT
28 DPRINT TAB(2)512735TAB(19)35 3625 TAB(34)3;822
3@ PRINT SPA(C3),4.693TAB(21)515TAR(34)5333.9
35 PRINT LIN(2)
49 PRINT "THAT'S ALL"
53 END
RUN
COLUMN A COLUMN B COLUMN C

1292 367 320

4e 69 1 333.9

THAT'S AlLL
DONE

Did you anticipate the results? If you were fooled, go back and compare what you thought would
happen with what really occurred. If you knew it all along, write a program that produces the
following results (with the first decimal point in column 27).

ASSETS LIABILITIES
43,0020 29 5,208.02

375.39 12,220.2¢
15,222.072 33,0082.322

32«29 7,675 20
55,675 %7 55,6754 27



A SHORT NOTE

Writing a program by designing the output is not really working backward as you might initially have
thought. Ninety-nine percent of all programming is accomplished just that way. You start with the
output you want, evaluate the input you have, and devise a means of converting your input into
output. The means you devise is, of course, the program.

There are several programming aids that are worth introducing here: coding sheets and formatting
forms. Coding sheets enable you to write down all the things you need to tell the computer before you

are actually sitting at the terminal. Formatting forms come into play even earlier. They are used to
design the output (report usually) before you even begin coding.

To review then . .. the recommended sequence of events for creating a program is:

1. Design your output. Lay it all out on a formatting sheet, deciding on columns, headings and the like
at this point.

2. Flow chart. Outline your plan of action, going from each bit of available input to each point of final
output. Make your decisions here. Find the shortest and surest path for each item.

3. Code up your brilliant plan using the appropriate BASIC statements. This is the easy part.

4. Enter your program at the terminal. Then list and run it, and if necessary correct your coding or
entry errors. That’s all there is to to it.

By now you should have the program you set out to create. And it should execute just as you anticipated.
There now, wasn’t that easy?

29



other tricks

The FOR . . . NEXT connection begins with a FOR statement and ends with a NEXT statement. The
FOR . .. NEXT connection creates controlled loops in which a group of statements can be intentionally
repeated until a certain condition is reached. Relax, it’s easier than it sounds.

This is how it works.

12
20
3¢
47

FOR X =1 TD
PRINT ¥
N=ZXT %

END

n

Line 10, the FOR statement, sets the initial value of X (in this case 1) and the ultimate value that X is to
reach (in this case 5). Line 30, the NEXT statement, increases the value of X by 1 each time it is executed.
The loop that is created by these statements is the continuous printing of X (line 20) until the value of X

reaches 5.

Or to depict the loop graphically

30

X=1
/? > IS X GREATER THAN 5? END

PRINT X

.

ADD 1 TO X




Got the idea? Here’s a good spot to go back and review the section on IF . . . THEN statements. (Look
under the title “a sense of direction”.) You will notice that the loops involved in both cases are similar in
result, but different in construction. There’s no need to pick a favorite. Both IF ... THEN and
FOR ... NEXT statements serve valid functions, and each is suited to a particular situation.

Pick the kind of statement best suited to the following applications. NOTE: the statement best suited is
the one easiest to code.

ASSIGNMENT #1

Write a program that will count from 1 to the number you will supply in response to an INPUT
statement.

ASSIGNMENT #2

Write a program that will compare two numbers and print the lowest of the two. One of the numbers to be
compared must be supplied in response to an INPUT statement. The other number will, of course, be
identified within the program.

FOR ... NEXT with STEP

No, you do not always have to increment avalueby 1in a FOR . . . NEXT situation. You may increment
by any number you wish .. . 4s ... 13s...92’s . .. whatever. All you have to do is add the word STEP
and the value of the increment to your FOR statement.

If we wanted to use our program to count by ten’s instead of one’s, we would say
12 FOR X = 19 TO 52 STEP 192
20 PRINT X

3% NEXT X
49 END

12
249
30
4@
59

DONE

That’s all. Compare this program with the one on page 29, then try using STEP by yourself. Try counting
by 4’s, 13’s, and 92’s as promised above. I'm sure you’ll get the idea.
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more about operators

We've already discussed the symbols BASIC recognizes as operators. But you should know that there
are other operators — in the form of words. You should also be aware of the fact that the computer
processes operators in a certain order . . . the order of precedence.

First, let’s define the new operators: MIN, MAX, AND, OR, and NOT.

Take the statement

100 LETC = AMINB

What it actually says to the computer is “Let C equal the value of the minimum (or lowest) number

either A or B.” Thus if A equals 8 and B equals 6, C would be made equal to B (6) as it has the lowest
value.

What do you think the next statement means?
100 LET C = AMAXB

You guessed it. It says to the computer “Let C equal the maximum (or highest) number either A or B.
In this case, C would be equal to A, as its value of 8 is greater than B’s value of 6.

The operators AND and OR form logical connections between two expressions. This is how they are
used.

50 IF X<8 AND Y>5 THEN 100

This statement says “Go to line 100 if both conditions are true. The conditions of the statement are: if
X is less than 8 and if Y is greater than 5.” Thus, if both conditions are found by the computer to be
true, statement 100 is executed next. But if only one, or if neither condition is found to be true, the
computer executes the following statement next.

The following statement has one important difference from the one we just examined.
50 IF X<8 OR Y>5 THEN 100
In this case, the computer will go to line 100 if either condition is true: if X is less than 8 or if Y is

greater than 5. Only if both conditions are false, does the computer proceed to the following statement.

So what have we proved? First that AND means “both” and second, the OR means “either”, at least
when one is speaking to a computer.



NOT is the negative member of the operator family, and as such works in mysterious ways. The form
used for the operator is

25 IF NOT A THEN 35

meaning if A equals zero go to line 35, but if A is not equal to zero go instead to the following
statement. We use the NOT operator to see if A is equal to zero. When A is zero the NOT operator is
“true”.

You need not comprehend precisely how NOT works its magic. Remember it is merely as a test for
zero. If the variable does equal zero you go to the THEN statement. If the variable is not zero, you fall
through to the next statement.

Yes, any variable may be used with NOT, we use A only for convenience. No, it is not an easy concept
to understand.

Now to the matter of precedence and a couple of very important facts. Fact #1: More than one operator
may be used in an expression. Fact #2: The order in which the operators are executed is determined by
the precedence levels assigned to the operators:

PRECEDENCE LEVELS

highest ** (or 1) (first performed)

MIN MAX
#=<<>> < >= <=
AND
lowest OR (performed last)

If two operators in an expression are of the same level, the order of execution is strictly left to right
within the expression. To illustrate:

A+B-Cor 5+ 6 —7isevaluated 5+ 6 - 7=11-T=4
A/B*C/D or 7/14*2/5 is evaluated 7 + 14 X 2 + 5 =5x 2+ 5 =1+ 5= .2
A MIN B MAX C MIN D is evaluated ((A MIN B) MAX C) MIN D
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If you wish to alter the order of execution, you may do so by using parentheses to qualify the
expression:

Let’s say you want the sum of A and B subtracted from the sum of C and D. Then say
(C+D)-(A+B) Do not say A+B-C+D
Or suppose you wanted the sum of A and B multiplied by the result of D divided by C. Then say

(A+B)*(D/C) Do not say A+B*D/C

“But” you ask nervously.“What if the expression contains operators of differing precedence levels?”

The rule as applied here is two-fold. Operators are executed according to precedence levels regardless
of their position in an expression. And, operators enclosed in parentheses are performed before those
outside of the parentheses. To illustrate

C MIN A*Bor1 MIN 2*3 is evaluated2 x 3 =6 MIN1 =1

while (C MIN A*Bor (1 MIN 2)*3 is evaluated 1 MIN2 =1 x 3 =3

You need not learn the order of precedence by rote to do BASIC programming. You need only be aware
of its existence, and refer to it as you generate arithmetic expressions.

Try a few expressions of your own, and see what difference parentheses make to the final outcome. Or,
if you find it all hard to believe, program a few expressions in different ways, and let the computer
prove it to you.



your own library

Your user number and password, aside from making it possible for you to log on, bestow upon you the
convenience of your own little domain within the computer. This domain assigned exclusively to you is
called your library.

You may store, modify, or remove programs at will within your library. In fact, there are three BASIC
commands available to you which deal exclusively with accessing items in your library.

SAVE

Suppose you’'ve written a program that you wish to use again the next time you log on. Well, you can
store that program in your library by typing the command SAVE. The SAVE command requires
nothing more than that the program be named and currently present in the computer.

Remember our first program, ADAM. The whole process of creating and storing the program in your
library would go

SCR

1¢ PRINT 2+2
2@ END

NAME-ADAMY

SAVE

There. The program (or actually a copy of the program) is stored in your library now and will remain
there until you delete it.

So, let’s assume the time has come to use the program again. “How do we get it out of the library?” you
ask. With the GET command. The GET command and the program’s name, that is.

Try it. Type
SCR to clear the area.
RUN see nothing happens. Nothing’s there — you just erased everything. But don’t worry,
DONE the program’s tucked safely away in your library.
GET-ADAM
4 The program speaks. The GET command obtained a copy of the program from the
library, and the RUN command executed it.
DONZ
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Yes, the hyphen must be used with the GET command. Don’t omit it, or the computer will not know
what to do.

PURGE

Once you have finished with a program forever, you can delete it from the library by typing the
command PURGE— and the program’s name.

Thus, to purge the program ADAM, we would type
PURGE—ADAM

The hyphen is, of course, required. And PUR— works as well as the whole word PURGE, if you prefer.

DELETE

To delete portions of a program rather than purging the whole thing,simply specify, the line number of
the first statement to be deleted — and everything after that line will be erased.

“Ah,” you say. “But, suppose I only wish to delete a middle section, or even just one line of the
program . . . then what?” In such a case, you must furnish the first and last line numbers of the
statements to be erased.

For example to delete lines 23 through 110 you'd type
DEL—23,110

In this instance where only one line is to be deleted, then that line number is both the first and last line
number. To delete line 65, type

DEL—65,65

Got the idea?

CATALOG

After you've accumulated a whole sheaf of programs and files in your library, you may need to refresh

your memory from time to time as to exactly what you do have stored. In this situation, the command
CAT (short for catalog) can be used to obtain an alphabetic list of items in the library. To illustrate

CAT == You type this and

Ve all this happens automatically N
NAME LENGTH RECORD NAME LENGTH RECORD NAME LENGTH RECORD
NANCY 2 PRNTR 66 TSTTRY 18

WwYTC 24 VNAME 33



As you no doubt noticed, the list of program names is accompanied by additional information about the
items listed. To be specific, this additional information is a descriptive code*, and the length of the
programs in blocks**. I will not define this code or the term block for you here. They are described in
the reference manual. Unless you are at the stage of doing clever things with program access, the code
will be omitted from your program catalog anyway. And, if you are using access or programming
tricks, you are obviously using the reference manual as well.

So for our purposes, your program catalog will probably contain nothing more than the names of your
programs:

CAT

NAME LENGTH RECORD NAME LENGTH RECORD NAME LENGTH RECORD

aDaM 19 Bl l2 B2 6

BLOCK 14 CalC 31

files

From time to time you may find it convenient to save the results of one program for use as input to
another program. This is done by means of BASIC files. You can think of computer files as simply
invisible versions of the filing cabinets in your office. . . drawers containing information stored for
later use. Only instead of drawers we use our library and instead of folders we use records.

To use BASIC files you must know how to use the following commands and statements:
o CREATE—
e PRINT
e READ

e PURGE—

The first thing you must do is to create a file. When you create a file, you give it a name and a length,
and place it in your library for storage. Let’s create a file two records long called FILEA. Type

CREATE~-FILEA, 2 Yes, the hyphen and comma are required!
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Okay, now we have a file in our library called FILEA and capable of holding two records. It’s empty at
this point, but we’ll soon fix that. Now, we are going to write two programs. . . one to write data into
the file, and a second to read data from it. For the first program, type

19 FILES FILEA The files statement identifies the file to receive the data.

22 LET X =9

3 LET Y = 11

42 PRINT #13 ¥X+Y The #1 added to the print statements tells the computer to

52 PRINT #1; Y-X print to the first file in the FILES statement. We defined

62 END only one file in the FILES statement, but we could have
listed as many as 16.

Run the program
DONE

What? No output? Right, we wrote on the file not the terminal, remember?
T'll prove it to you with the second program. Type
Iz FILES FILEA Now we’ve said print the sum of A and B. Where will it

2@ READ #15 A,B print? On the terminal, of course, we didn’t specify #1 file

now did we?
32 PRINT A+B

48 END

Let’s see what happens.

RUN

oo " What we said here is: read the data in the first file (#1), call
the data items A and B.

DONE

Voila! That, essentially, is how you create and use files with your programs. To be sure, there’s a lot
more to the subject of files and when you feel you are ready or at least that you absolutely have to know
more, rush to your reference manual for details.

Once you have finished with a file, you should remove it from your library. You do this by purging the
file. Simply type the command PURGE, a hyphen, and the name of the file you want removed. To
remove our file above, we would type

PURGE-FILEA

That’s all there is to it.



strings and things

A string consists of up to 255 characters enclosed by quotation marks. Thus, a “string” in computerese
is really a string of characters.

172 PRINT "THIS IS A STRING® and so are
2 PRINT "v2+2="

52 PRINT "X+Y="

75 PRINT "YOUR NUMBER WAS 37

Remember? We've been using strings in our PRINT statements all along . . . for headings and such.
And we already know that any character (except quotation marks) can be used in a string. But there’s
more to strings than that.

BASIC contains special features which enable you to manipulate strings in a variety of useful ways. To
understand these features, we must also understand string variables and substrings.

STRING VARIABLE

A string variable is used as a type of shorthand in BASIC programs. In other words, string variables
are used to represent something else — usually a lengthy phrase or number. Remember on page 15, we
talked about inserting a dollar sign next to a variable. Well, in so doing we created a string
variable . . . A$,B$,C$, etc.

This is how a string variable works.

100 DIM A$(25)
110 A$ ="SAMPLE STRING”

Line 100 defined A$ as a variable capable of holding up to 25 characters.
Line 110 said that the contents of the variable are to be the characters SAMPLE STRING.

“But that’s only 13 characters,” you point out, astutely counting the blank space between SAMPLE
and STRING as a character.

True! The 25 is the maximum limit of our variable — the minimum for any string is automatically
zero. (Automatic means that we don’t have to tell the computer. It already knows.) Any number of
characters up to the maximum may actually be used.

The nice thing about our string is that it can be called A$ whenever we have to talk about it in our
program. And A$ is a lot less trouble to write out than is “SAMPLE STRING”.

TIMELY ASIDE: Any string of more than one character must be defined by a DIM statement. The
format of the DIM (short for dimension) statement never varies. It is always DIM followed by the
string’s name and, in parentheses, the string’s allowed maximum size.

39



40

“So, now that I've created one, what can I do with my string variable?”

I'm glad you asked, because there’s a lot you can do with a string variable. You can have the program
read or print it. You can enter it, change it, or even break it down into smaller pieces and use the parts
of it.

Reading, printing, and entering a string variable are simple enough tasks. We've already done so
several times in this manual.

125 READ AS reads the string variable A$ from a DATA statement.
159 PRINT A%  prints the string variable A$ on the terminal.

175 INPUT A%  used to enter the variable A$ from the terminal.

Remember? “Sure, but how about changing a string variable? That’s simple, too. Simply re-describe
the string’s content in a later statement . . . such as

166 43 = "NEW SAMPLE STRING"

Take care not to exceed the maximum length specified for the string when you change its
contents.Maximum length cannot be changed, only content can. Let’s try a change. Type

192 DIM AS(25)

112 A5 = "SAMPLE STRING"

122 PRINT ASg

138 AS = "NEW SAMPLE STRING"
140 PRINT AS

152 END

Let’s run it, and see if the variable does indeed get changed.
RUN

SAMPLE STRING
NEW SAMPLZ STRING
DONE

It worked, of course. So finally, what about breaking a string into parts? For this we create substrings
by specifying the first and last characters of the full string which are to be included in the substring.
To illustrate

52 DIM Xsz(191
128 X$="ABCDEFG"
2@ PRINT Xs$(2,6]
3272 PRINT X3[3,41
35@ END



RUN

BCDEF
Cch

DONE

Now, let’s take it a little more slowly and see exactly how that went.

52 DIM XS(1@

1@ ¥$ = "ABCDEFG"

207 PRINT Xs$(2,6)

332 PRINT ¥sS(3,4
358 END

RUN

BCDEF

Ch

First, we defined a string variable named X$ and said it’s maximum
size was 10 characters.

Then we defined the string’s content to be the letters ABCDEFG.

Here’s our first substring. We said print a substring of X$ consisting of
characters two through six (BCDEF).

Another substring. We said print another substring of X$, this time
consisting of characters three and four (CD).

Then we ran the program and got

the first substring

and the second substring as requested.

the computer said it was finished.

The parentheses and commas used in the above statements are required as used. If you omit them, the
computer will not understand the statements.

A single character in the substring statement specifies that all subsequent characters in the string are
to be included in the substring. This means that the statement:

250 PRINT X$(4)
would result in the output

DEFG

if added to the above program. I think you’re getting the point here. We will use string variables and
substrings in our final exercise. We will also use functions,

soreadon......
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functions

You will find functions much easier to use than to read about. Just remember that there are two types of
functions — those which are predefined by BASIC and those which you may define for yourself. And
remember that functions always return a numeric result. They may be used as arithmetic expressions or
as parts of expressions, as you prefer, anywhere a number is appropriate.

Predefined functions can be used in place of known values. They tell the computer to

e find the absolute value of the expression (X) ... ABS(X)

e give the integer value of the expression (X) ... INT(X)

o find the square root of the expression (X) ... SQR(X)

e give the current length of the string A$ ... LEN(A$)

o etc.
There are many, many other predefined functions available with BASIC. But we'll just dwell on these for
the moment. '

Say at some point in a program, I need to print the length of a string. If I know the present length of that
string to be 10 characters, I say

174 PRINT 18

But if 1 don’t know what the length of the string will be at this point in the program’s execution, I use the
function LEN, telling the program to figure out the length of the string and then print it. Assuming the
string’s name to be A$, the statement would read

175 PRINT LEN (AS)

Let’s try it out and see if it works. Type

158 DIM A3(20)
1680 A% = "FRED" We defined the contents of A$ to be FRED or four characters, so when

178 PRINT LENCAS) we say print the length we should get the answer 4
182 END

RUN

4 We did get an answer of 4. The function works.



Suppose I need to know the square root of a number. The following function will find and print it for
me.

12 INPUT Z
20 PRINT SQR(Z)
32 END

Now, I'll run the program and give it a number to work with.

RUN

712999.6
114.016

DONE
You can substitute the functions ABS and INT in the above exercise and see how they work by giving

them appropriate input to work on. In brief then, a function is used when a value is not known in
advance. The functions instruct the computer to determine the value for you.

Now that you know how a function is used, you can go to the reference manual and read about all of the
predefined functions available to you. Just in case you don’t find the very one you need, though, you'd
better read on and learn how to define your own functions.

All you need to define a new function is a DEF (short for define) statement. In the DEF statement you
name the function FNx(y) substituting any letter (A-Z) for the x and any variable for the y. Then you
equate the function to the formula you want the computer to perform.

It will become clear, if we define one right away. So let’s say

123 DEF FNZ(X) = XxX

The function just defined squares a number, that is — it multiplies a number by itself. That is what the

formula X*X means.

We called the function FNZ and have used the X in our formula to hold the place of the variable. That
is what FNZ(X) means.

Let’s try it out. Type

50 INPUT A4

162 DEF FNZ(X)=Xx%x¥X

15@ PRINT FNZ(Aa) See. Here we supply the name of the real variable ... A.
20@ END

Now run it.

RUN

?
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Enter the number 12.

712
1a4

DONE

There’s our answer . . . 144 the square of 12. Qur function works as promised.

Just for fun, let’s compare our squaring function with the predefined SQR function, using the square
root function to check the accuracy of our squaring function.

Add the following statements to our program.

162 INPUT B
17¢ PRINT SQR(B)
Now run it again.

RUN

712 Remember this part? We supply the 12 and it squares it to 144.
144

2144 Now we supply the 144 and see what the square root is.
12

DONE
You should experiment with defining functions for a while. Define the kind that you will be needing in

your own programs. Be as creative and involved as you wish with the part to the right of the equal
sign. I'm sure you will soon agree that functions are much easier to use than to explain.



an array Is

a group of data identified by a common name. The data in an array is divided into units called
elements.

An array may consist of one dimension which provides a list of elements

like so

Or an array may be two dimensional, providing a table of elements

1 4 7
like this 2 5 8
3 6 9

Each array must be given a one character name (A through 7). “Ah ha! A single character is also used
to identify a varible.” That’s correct, an array is really just a fancy variable. And just like string
variables a DIM (dimension) statement must be used to define an array.

Type
18 DIM AC4,3)

We just created an array named A having the dimensions 4 by 3. That’s four rows by three columns.

Rows go across :> Columns go down O

Now, let’s get some data into that poor little naked array. Type

20 MAT READ A

3% DATA 1,2,3,4,5,6,7,8,9,108,11,12
42 MAT PRINT A

99 END

I'll bet you've figured out what’s going to happen now. Right?
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The MAT READ statement tells the computer to take the data from the DATA statement and place it
in the array. (Surely you remember how a READ/DATA arrangement works.) And yes, the data is
inserted into the array in a predictable sequence . . . row by row.

The PRINT statement will print out our array for us. So let’s run the program and see how the array
looks.

RUN

1 2 3
4 5 6
7 8 9
1@ 11 12

Compare the DATA statement and the sequence of data in the array. That is the order in which data
will always be stored in an array, and that’s important to know. “Why?” Well, because often we want
to refer to a particular element in the array. And an element is identified by its position.

Let’s say we want to print only the element containing the number 8. How would we tell the computer

to do this? With a PRINT statement and with the element’s dimensions (row and column). The 8 is in
row 3 column 2, so we would say

42 PRINT A(3,2)

Okay, replace the first PRINT statement with the one above and run the program.

BUN

DONE

Note: Use MAT PRINT to print the whole array, and use PRINT to print an element.

So what have we learned about arrays? We've learned some new statements — MAT READ and MAT
PRINT. Or so it seemed. But think about it. These are actually the old familiar READ and PRINT
statements with MAT added on in front. The MAT tells the computer that we are referring to an array.
MAT stands for matrix which is another word for tabular array. (You might also find arrays called
subscripted variables in some books. But an array by any other name, acts the same.)

You are encouraged to experiment with arrays and to read more about them in your reference manual.

ASSIGNMENT

What do you think would happen if we placed MAT at the front of an INPUT statement? Right, we
would be able to input the array from our terminal.

Write a program to do just that.



subroutines

Once your programs begin to grow beyond the simple 5 or 10 line versions we've been using, you will find
it invaluable to be able to divide them into handy parcels. This is the point at which the terms main
program and subroutine appear in your vocabulary.

A main program, or more precisely the main part of a program, usually acts much like a traffic cop —
providing directions to the various subroutines. Each subroutine is devoted to a special task such as
preparing the heading, or is used to perform calculations or even store data.

Along with the concept of subroutines and main programs come two new BASIC
statements: GOSUB and RETURN. These statements enable you to direct the computer to specific
parts of the program and then back to the place from which it was directed. In other words, these
statements are used to direct the computer from the main program to subroutines and back.

Let’s see exactly how they are used in a real program. We are going to create a bill of sale which totals as
many purchases as we wish to provide. To do this we will use a main program, three subroutines, and a
data base. Watch closely, now. I'll ask questions at the end.

S PREMARK*MAIN PROGRAM

18 DIM BSC(1@)

1S LET T=2

2¢ PRINT "NUMBER OF TRANSACTIONS”
25 INPUT N

3¢ GOSUB 159

35 GOSUB 59

472 GOSURB 109

45 END

5@ REMARK % REPORT BODY SUBROUTINE
55 FOR X = 1 TO N

62 READ A,BS$,C

65 LET D = A%C

72 LET T = T+D

75 PRINT A,B%,C,D

83 NEXT X

85 RETUPRN

128 REMARK * SUMMARY SUBROUTINE
112 PRINT "TOTAL CHARGZS";T
126 RETURN

152 REMARK * HEADING SUBROUTINE

155 PRINT "QTY»,"DESC",'"UNIT PRICE", "CHARGE"
162 PRINT
165 RETURN

417
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207 REMARKX * DATA BASE
219 DATA 6,"BOLTS",.15
220 DATA 15,"NUTS",.28
237 DATA 34,"SCREVWS"™,.27
24% DATA 45,"NAILS", .23
999 END

Now that you've entered it, run it and most of your questions about the program will be instantly
answered . . . like “What does it do?” “How does it work?” etc.

RUN

NUMBER OF TRANSACTIONS

24

QTY DESC UNIT PRICE CHARGE
6 BOLTS +15 «9

15 NUTS .38 1.2
32 SCREWVWS « @7 2.1
45 NAILS «23 1.35

TOTAL CHARGES 5.55

DONE

EXAM TIME, FOLKS!

Chart the flow of action in the subroutine program. You really need chart only the GOSUB and
RETURN statements for our purposes here. But if you didn’t understand some of the internals of the
program, you'd better leaf back through the manual until you find the explanations you missed.

Replace the existing data base in the program with data of your own choosing. Remember you must
identify the number of transactions at the beginning of the program. We used four originally; you may
use as many as you wish.



express yourself

As our final exercise, you get a chance to express the feelings which no doubt are welling up in you now
that you have finished the manual and are ready to pick up your BASIC programmer’s pencil.

The last program affords you just that opportunity. In addition, it contains many of the statements and
routines you’ve just finished learning about . . . strings, functions, operators, string variables, input
statements, output statements, and subroutines. See how many of them you can spot as you enter the
program for execution at your terminal. Try charting the flow of action in the program after you’ve
run, paying particular attention to bringing the program to a normal end.

And of course, don’t forget to use the program to express your feelings at this awesome moment. As you
will soon discover, all complimentary remarks are graciously accepted. Anything else will illicit an
appropriate computer reply.

THE PROGRAM

5 DIM A$[721,B$[72]

12 PRINT '"*%* COMMENT **x"

2@ PRINT "AT LAST, A CHANCE TO EXPRESS YOUR FEELINGS."
3@ PRINT "YOU MAY SELECT THE VERB AND OBJECT FOR YOUR"
49 PRINT “"STATEMENT. SIMPLY TYPE THE NUMBER OF THE WORD"
5@ PRINT "OR PHRASE YOU WISH FROM EACH LIST."

128 PRINT "PICK AN OBJECT:"

195 PRINT “1=SLEEPING,2=HP BASIC,3=PROGRAMMING,4=THIS MANUAL"
125 GOSUB 500

13¢ IF A=@ THEN 125

135 A2=A

136 PRINT "PICK A VERB:"

137 PRINT "1=HATE,2=DON'T UNDERSTAND,3=PREFER,4=LOVE"
148 GOSUB 508

145 IF A=@ THEN 125

1s¢ Al=a

17¢ A$="1 "

175 GOTO Al OF 190,200,210

183 B$="LOVE "

185 GOTO 215

198 BS="HATE "

195 GOTO 215
2@¢@ BS="DON'T UNDERSTAND "
295 GOTO 215
21¢ B$="PREFER "

215 GOSUB 608
22p GOTO A2 OF 235,245,255
225 B$="THIS MANUAL."
239 GOTO 260
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235 B$="SLEEPING."

240 GOTO 260

245 B$="HP BASIC."

250 GOTO 26@

255 DB$="PROGRAMMING."

260 GOSUB 627

265 PRINT A%

27¢ IF A2=1 THEN 290

275 IF Al>2 THEN 3290

282 PRINT “"WHERE HAVE I FAILED?"
285 GOTO 295

292 PRINT "WHAT DOES THAT HAVE TO DO WITH BASIC?"
295 PRINT "CARE TO TRY AGAIN";
36& INPUT AS

325 PRINT

316 IF A$[1,31="YES" THEN 180

315 END
3280 PRINT "“"THAT'S THE SPIRIT!"™
325 END

508 INPUT A

505 IF A=INT(A) AND A >= | AND A <= 4 THEN 530
519 IF A=9 THEN 999

515 PRINT "SELECT ONE OF THE FQOUR CHOICES."
522 A=0

53¢ RETURN

600 ASLLEN(AS)+1,LENCAS)I+LEN(BS)1=B$%

605 RETURN

899 END

Once entered, the program is used to construct a simple three word sentence. The first word is always “I”.
The last two words are selected, by you, from a list provided by the program.

Okay, run it.

Here are some of the expressions selected by previous students.

RUN

* %% COMMENT skkx

AT LAST., A CHANCE TO EXPRESS YOUR FEELINGS.
YOU MAY SELECT THE VERB AND OBJECT FOR YOUR
STATEMENT. SIMPLY TYPE THE NUMBER OF THE WORL
OR PHRASE Y0OU WISH FROM EACH LIST.



PICK AN OBJECT:

1 =SLEEPING,2=HP BASIC,3=PROGRAMMING.,4=THIS MANUAL
7?2

PICK A VERB:

| =HATE,2=DON'T UNDERSTAND.,3=PREFER,4=LOVE

7?2

I DON'T UNDERSTAND HP BASIC.

WHERE HAVE I FAILED?

CARE TO TRY AGAIN? YES

PICK AN OBJECT:

| =SLEEPING.,2=HP BASIC.,3=PROGRAMMING,4=THIS MANUAL
?3

PICK A VERB:

| =HATE,2=DON'T UNDERSTAND,3=PREFER,4=LOVE

71

I HATE PROGRAMMING.

WHERE HAVE I FAILED?

CARE TO TRY AGAIN? YES

PICK AN OBJECT:

| =SLEEPING,2=HP BASIC,3=PROGRAMMING,4=THIS MANUAL
7?1

PICK A VERB:

I =HATE.,2=DON'T UNDERSTAND.,3=PREFER,4=LOVE

74

I LOVE SLEEPING.

WHAT DOES THAT HAVE TO DO WITH BASIC?

CARE TO TRY AGAIN?YES

PICK AN OBJECT:

1 =SLEEPING,2=HP BASIC.,3=PROGRAMMING.4=THIS MANUAL
74

PICK A VERB:

| =HATE,2=DON'T UNDERSTAND,3=PREFER,4=L0QVE

2?3

I PREFER THIS MANUAL.

THAT'S THE SPIRIT!

DONE

HONOUR
STUDENT
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the answers

page 7

1 The SCR command clears the computer in anticipation of new data.
The RUN command executes a program.

2 The line numbers are 10 and 20. The lowest line number is always executed first. If the line
numbers are reversed, the END command would execute first. A program without line numbers
will not be accepted by the computer.

3 Thecomputer evaluated the arithmetic expression when the program was executed. The expression
2—2 would yield a result of 0.

4 The computer would respond with 2+2. Any characters or numbers enclosed by quotation marks
are considered part of a string and are printed as entered.

page 16

1 The LET statement. The INPUT statement. The READ statement.

2 30 LET A = 1000
30 INPUT A
40 PRINT “A”  or 30 INPUT A$
40 PRINT A$

3 LETD= A+B+C
4 10 INPUT A,B,C
20
30

5 The READ statement.

page 19
1 DATA
2 F
3 C



page 24

1 30.94671

2 .3094671

3 2.456902E+18

4 1.000000E-30

Page

27

Assignment solution

LIST

12
15
29
25
32
35
4
45
99

RUN

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
ZND

' ASSETS LIABILITIES"

SPA(2@)5"40,000. 28" TAB(37)"5,000.0208"
SPA(23)3"375.92"5; TAB(36)5"13,000. 38"
SPAC28)5"15,200. 203 TAB(36)5'"33,800. 36"
SPA(23):"333.922"5 TAB(37)3'7,675.308"
SPA(2@) ) Memm e m == "3 TAB(36)3 V== mmmm == "
SPA(27)'"55,675.28"3 TAB(36)3'55,675.32"

ASSETS LIABILITIES
49,227 30 5,000.29

375.03 12,23072.20
15,220.2% 33,2092.20

322.02 7,675.03
55,675.072 55,675.22
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calling the computer

Terminals which are not connected directly with the computer are called remote terminals. Regular
telephone lines are used to connect remote terminals with the computer.

telephone lines

terminal

GlddSRdgsasnaass

data set or
coupler/modem

computer

To establish the connection for your terminal, you must call the computer using the telephone number
furnished by the system manager. This means that you must know how to operate your telephone
connecting device as well as your terminal.



If your equipment is all in one unit, like this you have a data set.

HOW TO USE A DATA SET

1 Turn the terminal ON and set the switch to the ON-LINE position.

2 Press the TALK button on the data set.

3 Remove the receiver and dial the computer’s telephone number.

4 When you hear a high pitched tone in the receiver, press the DATA button on the data set until it
lights, and place the receiver in its cradle.

5 Log on, you're ready to go.
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o

HOW TO USE A COUPLER/MODEM

1

2

Turn the terminal ON and set the switch to the ON-LINE position.

Set the coupler’s power switch to ON.

Set the coupler’s line switch (if there is one) to ON-LINE.

If your coupler has a duplex switch, set it to FULL.

Remove the telephone’s receiver and dial the computer’s telephone number.
When you hear a high-pitched tone, place the receiver into the coupler receptacle.

Log on, you’re ready to go.
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Tel: 802- 104015

Telex: SA43-4

Cable: HEWPACK JOHANNESBURG

Hewlen’P:iciaard South Africa

P, x 120

Howard Place, Cape Province, 7450

Pine Park Center, Forest Drive,
Pinelands, Cape Province, 7405
Tel: 53-7955 thu 9
Telex: 57-0006
Hewlel‘l-PaLcI;ard South Africa

.}, Ltd,
P. é]ngox 37099
Overport, Durban 4067
641 Ridge Road Ourban
Durban, 4001
Tel: 88-7478,88-1080,88-2520
Telex: 6-7954
Cable: HEWPACK

TAIWAN
Hewlett- Packard Far East Utd.,
Taiwan Brai
39 Chung smao West Road
Sec. 1, 7th

ipei

Taipel
Tel: 389160,1,2,3

Telex: 21824 HEWPACK
Cable: HEWPACK TAIPE|
Hewlett-Packard Far East Ltd.
Taiwan Branch

s&gh Chung Cheng 3rd. Road

Tel: {07) 245318 Kaohsiung
Analytical Only

San Kwang Instrumenls Co., L1d.,
No. 20, yung Sui Road

Taipel,

Tel: 37151714 (4 lines)

Telex: 22894 SANKWANG

Cable: SANKWANG TAIPEI

TANZANIA
Medical 0nIY
International Aeradio (E.A.), Ltd.
P.0. Box 861

Daressalaam

Tel: 21251 Ext. 265
Telex: 41030
THAILAND

UNIMESA Co., Ltd.
Elcom Research Building
Bangjak Sukumvit Ave.

Tel: 332387, 930338
Cable: UNIMESA Bangkok

UGANDA
Medical Onlr
gﬂgrnaanona Aeradio{E.A.), Ltd.,

Kampala
Tel: 5’4)3.68
Cable: INTAERIO Kampala
ZAMBIA
R.J. Tilbury (Zambia) Ltd
EO. Box 2792

Tel: 73793
Cable: ARJAYTEE, Lusaka

OTHER AREAS NOT LISTED, CONTACT:
tercontinental

Paio

Tel: (415) 493- 150‘

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: (34-8300, 034-8433

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.

11748 Kingsway Ave.
momon X5

Tel: (4 & 2-3670

TWX: 610-831-2431 EDTH
Hewlett-Packard (Canada) Ltg
915-42 Avenue S.E. Suite 102

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd.
837 E. Cordova Street
Vancouver V6A 3R2
Tel: (604) 254-0531
TWX: 610-922-5059 VCR

MANITOBA
Hewleit- Packard (Canada) Ltd.
513 Century St
St. James
Winn R3H OL8
Tel: (204) 786-7581
TWX: 610-671-3531

NOVA SCOT1
Hewlett- Packard (Canada) Lid.
800 Windmill
P.0. Box 9331
Dartmouth B2Y 326
Tel: (902) 469-7820
TWX: 610-271-4482 HFX

ONTARIO

Hewlett-Packard (Canada) Ltd.
1785 Woodward Dr

Ottawa K2C 0P9

Tel: (613& 225-6530

TWX: 610-562-8968
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive

QUEBEC
Hewlett-Packard (Canada) Ltd.
275 Hymus Bl

Pointe Claire HIR 167

Tel: (514) 697-4232

TWX: 610-422-3022

TLX: 05-821521 HPCL

Hewlett-Packard (Canada) Ltd.
2376 Galvani Street

Ste-Foy G1N 4G4

Tel: (418) 688-8710

TWX: 6i0-571-5525

Calgary 726G 121 Mississauga L4V 1M8
Tel: (403) 287-1672 Tel: (416) 678-9430
TWX: 610-821-6141 TWX: 610-492-4246 FOR CANADIAN AREAS NOT LISTED:
Contact Hewlett-Packard (Canada)
Ltd. in Mississauga.
ARGENTINA Hewlett-Packard do Brasil COLOMBIA Calculators Only MEXICO PARAGUAY URUGUAY
Hevwlett-Packard Argentina ILE.C. Ltda. Instrumentacidn Computadoras y Equipos Hewleit-Packard Mexicana, Z.J. Melamed S.R.L. Pablo Ferrando S.A.
SA Rua Siqueira Campos, 53, 4° Henrik A. Langebaek & Kier S.A.  Electrdnicos S.A. deC.V. Divisidn: Aparatos y Equipos Comercial e Industrial
Av. Leandro N. Alem 822 - 1 andar-Copacabana Carrera 7 No. 48-75 P.0. Box 2695 Torres Adalid No. 21, 11° Piso Meédico: Avenida Italia 2877
1001Buenos Aires 20000-Rio de Janeiro-GB Apartado Aéreo 6287 990 Toledo (y Cordera) CO| del Valle Divisidn: Anaralos y Equipos Casilla de Correo 370
Tel: 32-4461/62/63/64 Tel: 257-80-94-DDD (021) Bogots, uito Cientificos y de Investigacidn Montevideo
Telex: Public Booth Telex: 391-212-1905 HEWP-BR Tel: 69-88-77 Tel: 525-982 T l (905) 543 42 32 P.0. Box 676 Tel: 40-3102
BOLIVIA Ca%l%: " eEJaneu% Cable: AARIS Bogotd Telex: %2;—211%S_ag|ta Ed Telex: 017-74-507 Chile- 482 Edificio Victoria Cable: RADIUM Montevideo
i . 044.. : -
Stambuk & Mark (Bolivia) Ltda. Telex: 044-400 Gable: Sapita-Quito Hewlett-Packard Mexicana, P, 4.6272 VENEZUELA
Av. Manscal Santa Cruz 1342 CHILE COSTA RICA EL sALVADOR S.A deC Cable: RAMEL Hewlett-Packard de Venezuela
Calcagni y Metcalfe Ltda Cientifica Costarricense S.A Ave G No. 2184 CA.
Tel: 40626, 53163, 52421 Alameda 580-01. 807 Calle Central, Avenidas 1y 3 Electranico de el Salvador ey, N.L. PERU Apartado 50933, Caracas 105
Telex: 3560014 Casilla 2118 Apartado 10159 Bulevar de los Heroes I-48 Tel 48- 71 32 48-71-84 Compaiila Efectro Médica S.A Edificio Segre
Cable: BUKMAR Santiago, 1 San José San Salvador Telex: 038 Los Flamencos 145 Tercera Transversal
RAZIL ;::; 393562130 o1 CALMET Tel: 21-86-13 Tel: 252787 NICARAGUA San isidro Casitla 1030 '(-:US ﬂ"iwﬂgym
Hewlett-Packard do Brasi T A Some Cable: GALGUR San José GUATEMALA Roberto Terdn G. Lime 03 Tol: 35.0-07, 35:00-84,
L.E.C. Ltda. ECUADOR IPESA Apartado Postal 689 ble- E 35-00-65, 35-00-31
Rua Frei Caneca, N v ; " ifi Cable: ELMED Lima
14052 Bea Visa howmiedd Nedical Ony focaigy La Reforma 3:45. Rehcio Terdn Telex- 25145 HEWPACK
eneral Machinery Co., Ltda. .F. Viscaino Compatiia Ltda. » Cable: HEWPACK Caracas
307-Sao Paulo-SP i AV Rio Amazonss No. 239 Guatemala C Tel: 25114, 73412,23454 PUERTO RICO

0

Tel: 288-71-11, 287-81-20,
287-61-93

Telex: 391-12-3602 HPBR-BR

Cable: HEWPACK Sdo Paulo

Hewlett-Packard do Brasil

1.E.C. Lida
Rua Padre Chagas, 32
Pérto Alegre-RS

90(
Tel: (0512) 22-2998, 22-5621
Cable: HEWPACK patto Alegre

Paraguay 494
Casilla 13910

Sant
Tel: 3’1‘1923 31124
Cable: GEMCO Santiago

P.0. Box 2925

uito
Tel: 242-150,247-033/034
Cable: Astor Quito

Hy
Tel: 63627, 64786
Telex: 4192 Teletro Gu

Cable: ROTERAN Managua

PANAMA
Electrdnico Balboa, S.A
P.0. Box 4929

Calle Samuel Lewis
Cuidad de Panama
Tel: 64-2700

Telex: 3431103 Curunda,

Canal Zone
Cable: ELECTRON Panama

Hewilett-Packard Inter-Americas
Puerto Rico Branch Office

P.0. Box 2908!

65th Inf. Station

San Juan 00929

Calle 272, Urb. Country Club
Carolina 00639

Tel: (809) 762-7355/7455/7655
Telex: HPIG-PR 3450514

FOR AREAS NOT LISTED, CONTACT:

Hewlett-Packard
Inter-Americas

3200 Hillview Ave.

Palo Alto, California 94304
Tel: (415) 493-1501

TWX: 910-373-1260

Cabie: HEWPACK Palo Alto
Telex: 034-8300, 034-8493



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA

Hewlett-Packard Ges. m.b.H.
Handelskai 52

P.0. box 7

A-1205 Vienna

Tel: (0222) 35 16 21 to 27
cabie: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewilett-Packard Benelux
SAMNYV

Avenue de Col-Vert, 1,
Groenkraaglaan)
-1170 Brussels
Tel (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494 paloben bru

CYPRUS
Kyprorics

18, Gregorios & Xenopoulos Rd.

P.0. Box 1152

CY-Nicosi:

Tel: 45628/29

Cabte: KYPRONICS PANDEHIS
Telex: 3018

CZECHOSLOVAKIA
Vyvojova a Provozni Zakladna

Vyzkumnych Ustava v Bechovicich

CSSR-25097
Bechovice u Prahy

Tel: 89 93 41
Telex: 121333

DDR
Entwicklungslabor der TU Dresden

Hewlett-Packard France
gence Régionale

Péricentre de la Cépiére

Chemin de la Cépiére, 20

F-31300 Toulouse-Le Mirail

Tek:(61) 40 11 12

Cable: HEWPACK 51957

Telex: 510957

Hewlefi-Packard France
Agence Régionale
Aéroport principal de
Marseilte-Marignane

F- 13721Marlgnane

Tet: (91) 89 12 36
Cable: HEWPACK MARGN
Telex: 410770
Hewlett-Packard France
égence Régionale

Avenue de Rochester

Bdite Postale

F-35014 Rennes Cédex
Tel: (9}2

Cable: EWPAGK 74912
Telex: 740912
Hewlett-Packard France
Agence Régionale

74, Allée de la Robertsau
F-67000 Strasbour?
Tel: (88) 35 23 20/2
Telex: 890141
Cable: HEWPACK STRBG
Hewlett-Packard France
Agence Régionale
Centre Vauban
201, rue Colbert

Hewlett-Packard GmbH
Technisches Buero Nuremberg
Neumeyer Str 90

0-8500
Tel (0911) 56 30 8?/85
elex:

Hewlen Packard GmbH
Technisches Buero Miinchen
Unterhachinger Strasse 28
ISAR Center
D-8012 Ottobrunn
Tel: (089) 601 30 61,7
Cable: HEWPACKSA Miinchen
Telex: 0524985
Hewlett-Packard GmbH
Technisches Buero Berlin
Keith Strasse 2-4

-1000 Berlin 30

Tel: (030) 24 90 86
Telex: 18 3405 hpbin d

GREECE
Kostas Karayannis
18, Ermou Street
GR-Athens 126
Tel: 3237731 -
Cable: RAKAR Athens
Telex: 21 59 62 rkar gr
Analytical Only
“INTECO"
G Papathanassnou & Co.

GH Alhens 103

Tel: 522 1915

Cable: INTEKNIKA Athens
Telex: 21 5329 INTE GR

ITALY )
Hewlett-Packard Italiana S.p.A.

Casella postale 3645
1-20100 Mitano

Tel: (2) 6251 (10 lines)
Cable: HEWPACKIT Milano
Telex: 32046

Hewilett-Packard Italiana S.p.A.

Via Pietro Maroncelli 40
{ang. Via Visentin)
1-35100 Padova

Tel: (49) 66 48 88
Telex: 41612 Hewpacki

Medical onl

y
Hewlett-Packard Italiana S.p.A.

Via d" Aghiardl 7
1-56100 Pi

Tel: (050) 2 3204
Telex: 32046 via Milano

Hewlett-Packard Italiana S.p.A.

Via G. Armeliini 10
1-00143 Roma

Tet: (06) 54 69 61

Telex: 61514

Cable: HEWPACKIT Roma

Hewlett-Packard Italiana S.p.A.

Via San Qmmrnu 46

1-10121

Tel (011) 52 82 64/54 84 68
Telex: 32046 via Milano
Medical/Calculators Only

Hewiett-Packard ltaliana S.p.A.

Via Principe Nicola 43 G/C
1-95126 Catania
Tel:(095) 37 05 04

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Box 148

N-1344 Haslum

Tel: (02) 53 83 60

Telex: 16621 hpnas n

POLAND

Biuro Informacii Technicznej

Hewlett-Packard

U1 Stawki 2 6P

00-950Warsaw

Tel: 39 67 43

Telex: 81 24 53 hepa pl

UNIPAN

Zaklad Doswiadczalny

Budowy Aparatury Naukowej

U1. Krajowej Rady
Narodowej 51/55

00-800 Warsaw

Tel: 20 62 21

Tetex: 81 46 48

Zaklady Naprawcze Sprzetu
Medycznego

Plac Komuny Paryskiej 6

007 Lodz

Tel: 334-41, 337-83

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.i.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-Lisbon 1

Tel: (19) 68 60 72

Cable: TELECTRA Lisbon

Hewlett-Packard Espariola, S.A.
M:lanesado 2 -23

E-Barcel 17

Tel: (3) 203 6200 (5 lines)
Telex: 52603 hpbe e
Hewlett-Packard Espafiola, S.A
Av Ramdn y Cajal. 1-9°
{Edificio Sevilla 1)

E-Seville 5

Tel: 64 44 54/58
Hewlett-Packard Espafiola S.A.
Edificio Albia It 7° B
E-Bilbao-1

Tel: 23 83 06/23 82 06
Caleulators Only
Hewlen-Packard Espafiola S A

Gran Via Fernando El Catdlico, 67

E-Valencia-8
Tel: 326 67 28/326 85 55
SWEDEN

Hewlett-Packard Sverige AB
Enlghetsvagen

$-161 20 Bromma 20

Tel: (08) 730 05 50

Cable: MEASUREMENTS
Stockhoim

Telex: 10721

Hewlett-Packard Sverige AB

Frotallsgatan 30

§-421 32 Vastra Frolunda

Tet: (031) 49 09 50

Telex: 10721 Via Bromma Office

SWITZERLAND

UNITED KINGDOM
Hewilett-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR

Tel: (0734) 78 47 74

Cable: Hewpie London
Telex:847178/9

Hewiett-Packard Lid.
“The Graftons”

Stamtford New Road
GB-Altrincham

Cheshire WA14 1DQ

Tel: (061) 9289021

Cable: Hewpie Manchester
Telex: 668068

Hewlett-Packard Ltd.
Lygon Court

Dudtey Road
GB-Halesowen, Worcs
Tel: (021) 550 7053
Tetex: (021) 550 7273
Hewlett-Packard Ltd.
Wedge House

799, London Road
GB-Thornton Heath
Surrey CR4 6XL

Tel: (01) 6840105

Telex: 946825
Hewlett-Packard Ltd.

¢/o Makro

South Service Wholesale Centre
Wear Industrial Estate
Washington

Forschungsinstitut Meinsberg Entrée Medical Onl Hewlett-Packard Italiana S.p.A. Telex: 12598 Hewlett-Packard (Schweiz) AG GB-New Town, County Durham
DDFW;%% Meinsberg T;?Q:)goo) |5|1II44 " Technume%yHellas Ltd. ?IL:U??;;I‘QO Vi.spucci, 9 Medical only Zi]rchelr;trasse 20 Tel: Washington 464001 ext. 57/58
ifa Street - i 0.
Tel: 37 667 Telex: 820744 32 Skouta Street Tel (031) 33 77 11 Mundiner ol de Comerco CH-8952 SchlierenZurich USSR
Telex: 518741 Tel: 626 972,663 930,614 959 undial de Comércio ). (01) 730 52 40 Hewlett Packard Representative
DENMARK GERMAN FEDERAL Cable: ETALAK Athens foulett Packard Walana S.0.8. 2.4 L ce pguir 128 Cable: HPAG CH SSR
Hewlett-packard A/S REPUBLIC Telex: 21-4693 ETAL GR 1-40137 Bologna P.0. Box 2761 Telex; 53933 hpag ch f“‘:;‘,':"jf,ﬂ Boulevard 4117, KV 12
Datavej 52 Hewlett-Packard GmbH HUNGARY Tel: (051) 30 78 87 P- Lisbon Hewlett-Packard lgchweiz) AG Tel: 294-2024
DK-3450 Birkerad Vertriebszentrale Frankfurt MT Tel: (19) 53 21 31/7 9, Chemin Louis-Pictet Telex: 7825 hewpak su
Tel: (02) 81 66 40 Bernerstrasse 117 o KUwAr Cable: INTERCAMBIO Lisbon Ch-1214 Vernier-Geneva :
Cable: HEWPACK AS Postiach 560 140 Muszergyi és Meréstechrikai  AbKhaidiya Trading & Tel: (022) 4149 50 YUGOSLAVIA
Telex: 166 40 hpas D-6000 Frankfurt 56 plolgaata %gntgggﬂa Co. RUMANIA Cable: HEWPACKAG Geneva Iskra-standard/Hewlett-Packard
Tel: (0611) 50 04-1 X Hewlett-Packard Reprezentanta Telex: 27 333 hpag ch Miklosiceva 38/VIl
Hewleﬂ Packard A/S Cable: HEWPACKSA Frankfurt 1391 Budapest VI BD.| N Balcesc 16 1000
Navervej 1 Telex: 04 13249 hpffmd Tel: 42 03 38 o g 10 Buc| SYRIA T 2 A 74
DK~ 8600 Silkeborg - Telex: 22 51 14 Cable: VISCOUNT Tel: 158023/138885 Medical/calculator only
Tel: (06) 82 71 66 Hewlett-Paciard GmbH LUXEMBURG T sz S Telex: 31300
Telex: 166 40 hpas ‘echnisches Buero Boblingen 1CELAND Place Azmé
Cable: HEWPACK AS Herrenbergerstrasse 110 Medical Only Hewlett-Packard Benelux LILR.U.C. BP 23.)'3 :ﬁ,‘{'.{g“&‘;}%g&'{%e
D-7030 Boblingen, Wirtiemberg  Eiging Trading Company Inc. S.AMNV Intreprinderea Pentry SYR-Dam byl ondig e LS,
FINLAND Tel: (07031) 667-1 Hafnarivoi - Trygguatots Avenue du Col-Vert, 1, Intrefinerea Tel. 18367, 10637, 14268 N PLEASE CONTACT:
Hewlett-Packard OY Cable: HEPAK i IS javi (Groenkraaglaan) Si Repararea Utilajetor de Calcul Cable: SAWAH, Damascus l';lnevda!?n-Packard %1;1 il
Nanianousunte 5 Telex: 07265739 bbn Tel: 158 20 §1170 Brussels, B Dol Dimitle POMPEI B RKEY East Gperatiors.
SEO0211 Helsinki 21 Hewlett Packar) O oy 0 ELDING Reykiavik Catle: DAL Gaeh Brussels Tet 126430 Telekom Enginering Bureau 35, Kejokeron Steet
o .U X
e PACKOY Helink Emanuek Lowze Sir.1 (Seestern) BN t-packard Iran Ltd. elex: 23 494 Beyodiu GR-Kifissia-Athens, Greece
Telex: 121563 ?éro(%m 5 1do Mir-Emad Avenue MOROCCO SAUDI ARABIA  bishmen  TF-istanbul Tel: 8080337/359/429
: (€ - erep i rani hishmi Tel: 49 40 40
E?vﬁyn?éckam rance Telex: 085/86 533 hpdd d ;431 gg:%"/&g (1:90' Blrd' Brahim Roudani slr‘ljg égc)i(ul Aziz str.(Head office)  Gaple: TELEMATION Istanbul ﬁg?lls\blgmglﬂnglEEs
Quartier de Courtaboeuf eenmiscnes Bueta Hamburg T ehran 2185 T:fsg? 16-76/25-90-99 Jeddah Me'z*' leig CONTACT:
g D-2000 Hamburg 1 ' elex: ox
Tel: (1) 907 78 2! " ND Muhendislik Kollektif Sirketi A1205 Vi tri
Cable: HEWPAGK Orsay otk Hamburg owiet Packard L. NETHERLANDS g 0,3?,’( 2728 (Service center)  Adalale Sokak 41/6 Tel:z(‘i)‘rjzzz')egg%%struwﬂ
Telex: 600048 Telex: 21 63 032 hphh d King Street Lane cewlen -Packard Benelux N.V. Tely 62596-66232 pil ﬁt;gearzzzl
Hewlett-Packard France Hewlett-Packard GmbH GB-Winnersh, Wokmgham pan Heuven Goedhartiaan 121 Cable: RAOUFCO el: FOR OTHER AREAS
“Le Saquin™ Technisches Buero Hannover Berks, RG11 Al NLO AB ox ber Analytical only NOT LISTED CONTACT
Chemin des Mouilles Mellendorter Strasse 3 Tel: (0734) 78 47 74 mstelveen 1134 SPAIN Yilmaz Ozyurek Hewlett-Packard S.A.
Boite Postale No. 12 Kleefeld  Telex: 847178/848179 Tel: (020) 47 20 21 Hewlett-Packard Espafiola, S.A.  Milli Mudafaa Cad No. 16/6 7, rue du Bois-du-Lan
E5130 Ecully D-3000 Hannover-Kleefel Cable: PALOBEN Amsterdam Hoarho ey - que du
Tel: (78) 33 81 25, To: 0810) 30 46 Telex: 13 216 epa nl E-Madrid 16 TR-Ankara CH-1217 Meyrin 2 - Geneva
Cobie deeack Eculy ex: Tel:(1) 458 26 00 (10 lines) Tel: 25 03 09 Switzerland
Telex: 310617 Telex: 23515 hpe Telex: 42576 Ozek 1 Tel: (022) 41 54 00
ALABAMA “Ridgecrest ILLINOIS MICHIGAN NEW YORK OREGON VIRGINIA
8290 Whitesburg Dr., S.E. Tel: (714) 446-6165 5500 Howard Street §3855 Research Drive 6 Automation Lane 17890 SW Lower Boones Medical Only
;'SME%IE%&UZ ézfgmg,.“.‘f‘gms ?5?&?2?0607776-0400 Té"("s'?ag)'??&%%so ooz g?g: uler1 2Pglr)l; T ::::y 2%22 569'73135;5757%& Center
Tel: (205) 881-4591 Tel. (916) 482-1463 TWX: 910-223-3613 TWX: 810-242-2900 Tel (518) 456.1550 T (303) 620-3350 Suite 212
Medical Oni 9606 Aero Drive Effective Nov.1, 1976 MINNESOTA TWX: 710-441-8270 ) Norfolk 23502
2 Wzgg'f)éy Ave., P.0. Box 23333 35201 Tolkiew Dr. 0008 2400 N. Prior Ave. 201 South Avenue PENNSYLVANIA Tel: (304' 497"026/7
oom i ing wS Roseville 5511 ki 12601 eta Drive P.0.B:
Birmingham 35209 Son i 2 Tel. (312) 255-9800 T ea6.0300 Tel: (914) 454-7330 Pittsburgh 15238 S04 vy Springs Road
Tel: (205) 942-2081 COLORADO TWX: 910-687-2260 TWX: 910-563-3734 TWX: 510-248-0012 Tel (412) 762-0400 Richmond 23728
ARIZONA 5600 South Ulster Parkway INDIANA MISSISSIPPI 39 Saginaw Drive : (804) 265343
233 E. Magnolia St Englewood 80110 7301 North Shadeland Ave. *Jacks Rochester 14623 1021 Bth Avenue WASHINGTON
Phoenix 85034 ng! Indianapolis46250 ackson Tel: (716) 473-9500 King of Prussia Indusmal Park Bellefield Office Pk
Tel: (602) 244-1361 Tei: (303) 771-3455 To (31718421000 e wnroony TWX: 510-253-5081 g o Frusstio 12031141 Ave. SE.
2624 ast Aragon . CONNECTICUT TWX: 810-260-1796 Te {215 265- 00 St b
2024 East Arags 12 Lunar Drive MISSOURI 5856 st Molloy Roa TWX: 510-660-2670 T (308 454 3971
Tel: (502) Se1a New Haven 06525 O oat 11131 Colorado Ave, T e ass SOUTH CAROLINA TWX: 910-443-2446
. Tel: (203) 389-6551 (oadway Kansas City 64137 §941-0 N. Trenholm Road .
ARKANSAS TWX: 710-465-2029 lowa City 52240 Tel: (816) 763- TWX: 710-541-0482 Columbia 29260 'WEST VIRGINIA
geodvcaa! Sgra%e Only FLORIDA I«f&n?‘(ﬁs) o 93357 TWX: 910-771-2087 3” Crossways Park West Tel: (803) 782-6493 gﬂﬂgﬂ“‘ Only
0. Box
P.0. Box 24210 148 Weldon Parkway - R
Brady Saton o5 2006 W. Oadand Pk gus.  KENTUCKY Maryland Heights 630<3. %‘5}?{’3& 0300 TENNESSEE o (000 Sus1nit
! Ft. Lauderdale 33307 cal Only el: (314) 567- *Knoxvi WISCONSII
Tel: )501) 664-6773 Tel: (305) 731-2020 Atkinson Square TWX: 910-764-0830 NORTH CAROLINA Medical Services only 9004 West Lincoln Ave.
CALIFORNIA «Jacksonville 3901 Atkinson Dr. NEBRASKA P.0. Box 5188 Tel: (615) 523-5022 West Allis 53227
1430 East Orangethorpe Ave. Medical Service only Suite 207 Medical On 1923 North Main Street “Nashville Tel: (414) 541-0550
Fullerton 95631 Tet: (304) 7256333 Loutsvitle 40218 e ey Hoag High Point 27262 Medical Service only
Tel: (714) 870-1000 PO Box 13910 Tel: (502) 456-1573 Suite 110 Tel: (919) 885-8101 Tel: {615) 244-5448
3939 Lankershim Boulevard 6177 Lake Ellenor Dr LOUISIANA Omaha 68106 OHIO TEXAS
North Hoﬂywood 91604 Orlando 32809 P.0_Box 840 Tel: {402) 392-03948 16500 Sprague Road P.0. Box 1270
Tet 1213 8771282 Tel' 1305} 859-200C 3239 Williams Bevlevard Cleveland 44130 C1E Ar d
TWX: 910-499-2170 o (05} 83523 Ko e NEW JERSEY T 241y C1 €. Arapaho B2
. P.0. Box 12826 Kenner 70062 W ‘20 Centu Rd Tel: (216& 243-7300 Richardson 75080
6305 Arizona Place Pensacola 32575 Tel: (504) 721-6201 Par gsz TWX: 810-423-9431 Tel: (214) 231-6101
ammame  VEEME e WhkE  RTEr T,
itestone Road rive
TWK 910-328-6147 GEORGIA EA AL R Tel: (513) 356-6202 e g e FOR U.S. AREAS NOT LISTED:
“Los Angeles P.0. Box 105005 Tt 1300 544-5400 NEW MEXICO TWX: 810-474-2818 Houston 77027 Cantact the regional office
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Tel: (204 736.0592 TWX: 910-989-1185 P 0. Box 32008 UTAH .
HAWAU MASSACHUSETTS 156 Wyatt Drive Oklahoma City 73 2160 South 3270 West Street Service Only
2875 S0, King Street Lorington 02173 T 1?0?;?268??:5 To 8 7210 o s
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Tei: (808) 955-4455

TWX: 710-326-6904

-
-3
@



HEWLETT W PACKARD

Sales and service from 172 offices in 65 countries.
5303 Stevens Creek Blvd., Santa Clara, Caiifornia 95050

PART NO. 22687-90009
Printed in U.S.A. 5/76



	000
	001
	002
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	xBack

