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previously PUT set of data. (Wqw! There is some possibility for 
animation here!) 

Just to slow things down a bit, let's insert one more Line to the program. 
Type: 

105 IF MOUSE<O>=O THEN 105 

Line 105 will halt the program until we press the mouse button, allowing us 
to view the first half of the program before PUTting the boxes all over the 
screen. 

Now let's Run the program, pressing the mouse button when we're ready to 
go on. 

PUT With All The Options 
Even more powerful than GET, the PUT statement can also be used with "ac­
tion verbs" to perform special tasks. Remove Lines 105 and 120 thm 150 
from the current program in memory, then add: 

120 FOR J = 50 TO 200 
130 PUT COtO>-<J1J)tA% 
140 NEXT 

.•. and Run. 

Hmmm. Never did care too much for modem art. 

In the first program using GET and PUT, the ending X and Y coordinates of 
PUT were kept equal with the values specified in the GET. Since we changed 
the values when we PUT the screen data to the display, we change the image's 
size. 

Just for fun, type in this sequence in the Command window: 

CLS: PUT <20t20)-(300t100>tA% l;Aiiiiil 

It will even change shape! 
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Now what's all this jazz about "action verbs"? 

To clean up the current program, Edit Line 130 to read: 

130 PUT <010>-<J1J)1A%1PSET 

... and Run. 

Ah, now that's more like it! But what's PSET doing at the end of the PUT 
command? 

PSET is just one of PUT's action verbs. Here's a list of all the ones we can 
use: 

XOR is the default value. It is used most often for animation. 

OR will "superimpose" the image onto whatever exists underneath 
the PUT. 

AND will only PUT pixels to the screen where existing pixels 
match up with those in the GET buffer. 

PSET will PUT exactly what is in the GET buffer to the screen. 

PRESET is the same as PSET except that the image is reversed. 

Change the PSET in Line 130 to PRESET and Run. 

Replace PRESET with one of the other action verbs to see what you can come 
up with. 

Another Chapter Completed! 
Take some time out to experiment on your own with all these graphics com­
mands. We have explored enough to keep busy for some time. 
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Learned In Chapter 45 

Commands 

CIRCLE 
GET 
PUT 

Statements 

PTAB 
POINT 
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ata Processing is an important computer application. An example of 
DP would be storing all the names in the telephone book, then recal­
ling any name, address and phone number very quickly. Sorting, 

alphabetizing, adding and deleting vast quantities of data, inventory (merchan­
dise), general ledger (money), mailing lists (people), recipe files, or other 
records, replace intricate and complex calculations as the computer's purpose. 
DP is not the same thing as programming but is simply an application which 
requires specialized programming with emphasis on disk files used for other 
than just SA VEing and LOADing the program itself. 

At the heart of Data Processing is the accumulation of data in what is known 
as a DATA FILE. The DATA may be similar to the data we know how to 
store in DATA LINES, but the quantity is often so large the entire memory 
of the computer is not enough to hold it. Thus the need for "external storage," 
as on a disk. 

Up to now we've relied on BASIC's numeric variables, string variables and 
DATA Lines to store the data the programs need. This has 2 severe 
limitations: 

1. The Computer's memory may not be large enough to hold all 
the data (for example, an inventory list). 

2. When the Computer is turned off, the values of all variables are 
lost. 

Diskette data files solve both problems. Virtually endless quantities of infor­
mation can be stored on an endless stack of disks and retrieved later at will, 
just as we now SAVE and reLOAD programs. Besides SAVE and LOAD, 
we need to learn more special statements. 
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OPEN The Door, Richard 
The first is the OPEN statement. OPEN handles all the details of creating a 
new DATA file. It communicates 3 things to the system: 

1. What we plan to do with the file, i.e., INPUT data from it or 
PRINT information into it. 

2. What buffer number (1 • 255) to assign to the file. (More on 
that in a second .•. ) 

3. The file's name. 

Type: 

30 OPEN "TESTDATA" FDR OUTPUT AS 1 

. but don't RUN yet. OUTPUT means that we intend to OUTPUT information 
· from the Computer to a data file on the disk named "TESTDATA." The Pro­

gram Line reads, "OPEN the data file named TESTDATA FOR OUTPUT­
ting to disk." If we wanted to INPUT information back from disk to memory, 
we would use INPUT instead of OUTPUT. We'll learn how to INPUT in a 
minute. 

File Botlers 
Line 30 assigns ''buffer'' number 1 to the file and names it TESTDATA. Any 
number from 1 to 255 may be used. 

A file buffer is a small part of the Computer's memory which is assigned to 
act as a Traffic Director for information traveling to and from the Computer 
and a disk file. All 255 buffers are available at any one time on the Mac. 

The OPEN statement is our written instruction to the Computer to OUTPUT 
its data to TESTDATA through buffer #1 until notified otherwise. In addi· 
tion, the OPEN statement sets the file buffer size to a default value of 128 
bytes. The size can be set to a different value by placing 

LEN = N 

at the end of the OPEN statement. The LENgth value (N) can be any value 
from 1 to 32767. 
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OPEN simply assigns the data file TESTDATA a buffer number (1 in this 
case) and prepares TESTDATA for either OUTPUT (as in this case) or INPUT 
from disk to Computer memory. TESTDATA will stay on the disk indefinitely 
under that name. 

CLOSE The Barn Door 
The opposite of OPENing a file is CLOSEing it. It's a good habit to CLOSE 
all files when they aren't being used. And we could all use an extra good 
habit or two. Better add: 

50 CLOSE 1 

Line 50 will CLOSE the file OPENed in Line 30. (Remember, don't RUN 
yet!) 

CLOSE Options 
The CLOSE statement severs the association of a file with its assigned buffer. 

Without getting too far ahead of ourselves, it's worth noting that if any left· 
over or stray data is still in the file's buffer, that data is saved to disk when 
the file is CLOSEd. For example: 

CL 0 SE 1 t 3 CLOSEs only files numbered 1 and 3 and saves to 
disk any data left in buffers 1 and 3. 

CL 0 SE N CLOSEs only file number N and saves to disk any data 
left in buffer N. 

CLOSE CLOS Es all files currently OPEN and saves any data 
left in all of the buffers to the correct disk file. 

Most of the time, we will simply use: 

CLOSE 

since it CLOSEs everything in sight, secures all data from the file buffers and 
writes it all to the disk. To fully understand the value of the CLOSE state­
ment, we need to take a closer look at the way data is transferred to the disk. 
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To send data to a disk file, we need 2 additional BASIC statements: 

PRINT# 
Our old friend PRINT directs output to the screen, and LPRINT directs it to 
the printer. The third member of the family is PRINT # which sends output 
to a disk file. 

Remember the file buffer number that we assigned in the OPEN statement? 
It's used by the PRINT# statement to direct output to that buffer for transfer 
to the disk file. We assigned buffer #1 to the file TESTDATA, so we use: 

PRINT #1 

to send information to the TESTDATA file. 

But what do we want to PRINT, and how do we do it? 

Writing DATA into a "sequential file" is very similar to writing data to the 
screen. We can think of a sequential file as one 

V .... E .••. R •.•• Y ..•••..••.•..••••••••.••...••••.••••.••••.•• 

long stream of data. 

Numbers, strings and variables can be separated by commas or semicolons, 
and these "formatters" have precisely the same effect on the disk file as they 
do on the screen or printer output. If the formatting is unusually complex and 
we have enough disk space, we can even use PRINT USING just like we 
learned for the screen and printer. For example: 

PRINT #ltUSING "••·••";A 

(See Chapters 36 and 37 for a review if your PRINT USING skills have grown 
dull.) 

Insert the following Lines, and Run: 

10 REM * SEQUENTIAL FILE PROGRAM * 
20 A = 1 : B = 2 : C = 3 

40 PRINT #1tAtBtC 
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This is what happened: 

Line 20 assigned values to variables A, B and C. 

Line 30 OPENed a file on disk named TESTDATA and assigned 
buffer #1 to OUTPUT data to that file. 

Line 40 PRINTed the values in A, B, and C to buffer #1 (at this 
point it is still not on disk). 

Line 50 transferred the data from buffer #1 to the TESTDATA file 
and CLOSEd it. 

We now have a "permanent" record which can easily be read back into the 
Computer or any other computer which is compatible. Note that the variables 
A, B and C were not written onto the disk -- just the values of those variables 
(in this case, 1, 2 and 3). 

INPUT# 
The next step in this learning process is to INPUT that data from disk back 
into memory. After all, the only reason to store something on disk is so we 
can retrieve it later. 

Once file buffer number 1 is CLOSEd in Line 50, it is no longer associated 
with disk file TESTDATA. It's free to be used with any file specified in a 
new OPEN statement. Add: 

70 OPEN "TESTDATA" FOR INPUT AS 1 

We are reOPENing the file TESTDATA using buffer number l, but this time 
for INPUTing. (Any other valid buffer number will work as well.) It's impor­
tant to remember with sequential files that we must first CLOSE the file, then 
reOPEN it when switching from reading to writing, and vice versa. 

To read the contents of the sequential DATA file, insert these Lines in their 
proper order: 

60 PRINT "THE NUMBERS";A;B;c;" ARE WRITTEN 
ON DISK." 
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80 INPUT #ltAtBtC 
90 PRINT "THE DATA HAS BEEN READ FROM DISK." 
100 PRINT "A =";A,"B =";B,"C =";C 
110 CLOSE 

... and Run. 

The Computer says: 

THE NUMBERS 1 2 3 ARE WRITTEN ON DISK. 
THE DATA HAS BEEN READ FROM DISK. 
A = 1 B = 2 C = 3 

Remember to move the List window or close it to see the entire display. 

If yours doesn't look that way, here is a complete program listing: 

10 REM * SEQUENTIAL FILE PROGRAM * 
20 A = 1 : B = 2 : C = 3 

30 OPEN "TESTDATA" FOR OUTPUT AS 1 

40 PRINT #ltAtBtC 
50 CLOSE 1 

60 PRINT "THE NUMBERS";A;B;c;"ARE WRITTEN 
ON DISK." 

70 OPEN "TESTDATA" FOR INPUT AS 1 

80 INPUT #ltAtBtC 
90 PRINT "THE DATA HAS BEEN READ FROM DISK." 
100 PRINT "A =";A,"B =";B,"C =";C 
110 CLOSE 
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Here's what happened: 

Line 70 OPENed the TESTDATA file for INPUT via buffer number 
1. 

Line 80 INPUT # the three numbers from disk into buffer number 
1 where the values were assigned to variables A, B and C. 

Line 90 PRINTed a reassuring message. 

Line 100 PRINTed the data values that were read from disk. 

Line 110 CLOSEd file buffer number 1, the only one OPENed. 

APPEND 
APPEND allows us to OPEN a sequential file and add data to the end of it. 

To APPEND more information, add these Lines: 

200 OPEN 11 TESTDATA 11 FOR APPEND AS 1 
210 PRINT #l t "MORE INFO" 
220 CLOSE 1 
230 OPEN 11 TESTDATA 11 FOR INPUT AS 1 
240 INPUT # 1 t A tB tC t0$ 
250 PRINT AtBtCt0$ 
280 CLOSE 

... and Run. 

Line 200 OPENs TESTDATA so something can be done to or with 
it and assigns it to buff er 1. 

Line 210 PRINTs MORE INFO at the end of what's already in file 
TESTDATA. 

Line 220 CLOSEs it again. 
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Line 230 reOPENs the TESTDATA file to INPUT the 4 pieces of 
data in it, and Line 240 PRINTs them. Note that since the new 
data is made up of letters, it is a string variable. 

Line 260 CLOSEs the file for the last time. 

EXERCISE 46-1: Write a program that stores a shopping list of five 
items on disk. The program should ask for each item and then write 
it to the disk. HINT: Use a FOR-NEXT loop. Be sure to CLOSE the 
file when you are through writing to it 

EXERCISE 46-2: Add a second part to Exercise 46-1 that reads the 
five items from the disk and displays them to the screen. SAVE the 
entire program (both output and input) As SHOPLIST. 

EOF 
Until now, we've been dealing with a precisely known quantity of data, but 
most of the time, the amount of data in the file is not known. How would 
we know where the end of the file is? The EOF, or End Of File, function 
is the answer. 

Type in the following NEW program: 

10 REM * EOF DEMO * 
20 RANDOMIZE 
30 OPEN "UNKNOWN" FOR OUTPUT AS 1 
40 FOR N = 1 TO INT<10*RND> 
50 PRINT •1• "DATA";N 
60 NEXT N : CLOSE 

Note that Line 50 PRINTs 2 pieces of DATA to file, the word "DATA" and 
the value of N. Due to the deliberate use of the RND function in Line 40 
to determine how many FOR-NEXT loops will be executed, we don't know 
how many data pairs will be written to the file named UNKNOWN. 

To read the data back in from UNKNOWN into memory and to display it, 
add these Lines. We'll use GOTO in Line 110 to keep reading in the DATA 
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until it runs out. Since the information was written to disk in "data pairs," 
we INPUT # it back in with a single variable A$ in Line 90. Add: 

70 OPEN "UNKNOWN" FOR INPUT AS 1 
BO REM 
90 INPUT •1tA$ 
100 PRINT A$ 
110 GOTO 80 
120 CLOSE 

Run the program. 

Ack! An error! BASIC won't allow us to just keep reading DATA from disk 
until it runs out, any more than it will permit us to do it from DATA Lines. 
The error message "Input past end" tells the story. If we don't know the exact 
length of the tile, we must test for the EOF condition. 

EOF works this way. If we are at the end of file, the numeric value of EOF 
equals -1, paradoxically known as ''true." If there's still more data to be 
read, EOF will equal 0, called "false." From these little truths, EOF can be 
used in a test, as follows: 

Change Line 80 to: 

BO IF EOF<1> THEN 120 

The 1 in parentheses is the buffer number assigned to the file when it was 
OPENed. Line 80 reads, "If we have reached the End Of the File (EOF is 
true), then branch to Line 120." The EOF function can "look ahead" to signal 
when INPUT # is at the End Of the File. 

Save this program As EOFTEST ... and Run. 

Whew! Nothing like a smooth running program to make your day! 
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EXERCISE 46-3: Write a program that asks for the names and ages 
of several people. Use a GOTO loop to enter the data. After all 
the names are entered (signified by typing nDONE" or some other 
key word), CLOSE the file, then reOPEN it for INPUT to read the 
names and ages back into the Computer. Use EOF to avoid reading 
past the file's end. 

Learned in Chapter 46 

Statements 

OPEN 
CLOSE 
PRINT# 
PRINT #, USING 
INPUT# 
EOF (End Of File) 

Miscellaneous 

Data files (Sequential) 
File numbers 
File buffers 
Buffer size 
Output 
Input 
Append 
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I E I vecyone type in this New program: 

10 REM LINE 10 
20 REM LINE 20 

ao REM LINE ao 

We know this program is not destined for fame, but SA VE it on disk any· 
way. Each program SA VEd to disk becomes a FILE. Like any file, it is 
labeled with a file name. We will call this program FIRST. Save As: 

FIRST 

BASIC programs can be Saved on disk in either of 2 "formats." Unless we 
specify otherwise, the so-called "Compressed (or binary) format" is used. 

1. In the binary format, everything that can be abbreviated is stored in a 
shortened form. All numbers except those enclosed in quotes are stored in 
a minimum number of bytes, with BASIC keywords like PRINT and 
GOTO stored as special shorthand "codes." This format is the one usually 
used and is fme for most purposes since it conserves disk space. This is 
all "invisible" to the user. 

2. But there are times when we will sacrifice a little disk space for the luxury 
of saving a program or data on disk in the "character for character" format. 
It is called the "Text (or Ascm format." 

Text formatted files have several special purposes. 

1) They can be loaded directly into word processing programs or 
other "applications" software. 
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2) Files in Text format can be sent over phone lines to other com­
puters. Electronic mail is here! 

3) And, the Text format can be used to MERGE two files -
hooking them end-to-end. Using Text format, we can MERGE 
a useful routine into several programs without retyping it. 
(Remember our SON subroutine?) 

Merging Files 
Let's try a MERGEr right now. Type this New program: 

30 REM THIS LINE GOES BEFORE LINE 40 

ao REM THIS LINE REPLACES LINE ao 
50 REM THIS LINE APPEARS AFTER LINE ao 

and Save it in Text As 

SECOND 

by following this simple procedure. Select Save As from the File menu as 
usual. Type in the file name, SECOND, but before clicking the OK box (or 
hitting !;AO!IU ), move the pointer to 0 Text and click. A black dot will 
appear within the O meaning our file will be saved in Text. Now click the. 
Save box. 

With that done, we can MERGE the two programs. Load the original program 
back into memory by selecting Open... from the File menu and either double­
clicking on the file name FIRST or by clicking once on the file name and 
then clicking the Open box. 

Check the Listing to be sure only the FIRST program is in memory. Now 
bring in the next program by entering the Command window and typing: 

MERGE "SECOND" Imm He! 

Check the List window to verify that ilie two programs were MERGEd. 

10 REM LINE 10 
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20 REM LINE 20 
40 REM LINE 40 

30 REM THIS LINE GOES BEFORE LINE 40 
40 REM THIS LINE REPLACES LINE 40 
50 REM THIS LINE APPEARS AFTER LINE 40 

Of course, it worked! We have new Lines 30, 40 and 50 and the original 
Lines 10, 20 and 40. 

Observe that the FIRST program did not have to be in Text format, only the 
second one drawn in for MERGEr. It's now a simple task to cut out the orig­
inal Line 40 with the Editor. 

10 REM LINE 10 
20 REM LINE 20 
30 REM THIS LINE GOES BEFORE LINE 40 
40 REM THIS LINE REPLACES LINE 40 
50 REM THIS LINE APPEARS AFTER LINE 40 

The combined program can be Saved as usual under any name. After selecting 
Save AB ... from the File menu, be sure to click the Compressed circle before 
Saving As: 

MERGER 

Removing Files From The Diskette 
The 2 program files, FIRST and SECOND, are now combined into a 
MERGEd file, MERGER, and Saved on disk. They are no longer necessary. 
Right? 

What's that about a safety copy of the program? 

Yes, we should keep an extra copy of any important program and right now, 
FIRST and SECOND are the only protection we have if MERGER should 
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somehow get zapped. What if we erased them and a nasty electrical spike 
sizzled the MERGER file? 

A safety backup copy is nonnally made on a different diskette. Since we are 
only risking 5 Lines of code at this point, we'll gamble with Murphy's law 
and make our safety copy of the MERGER program on the same diskette. 

Since we can't Save the same program on the same diskette under the same 
name, we have to give it another name. Rather than have to remember an 
excessive number of names, just Save As: 

MERGER/BAK 

By appending the "f' and the three letter "extension" "BAK," we create a 
second file with the same "first name" (MERGER) as our original. The exten­
sion "BAK" reminds us that the program is a safety BAcKup, and thus a 
duplicate, not a different program. /SAF for SAFety, /COP for COPy, /NOi 
for Number 1 and other extensions can work as well. 

KILL· KILL! 
Now we can erase the 2 original files with a clear conscience. In the Com­
mand window, type: 

KILL 11 FIRST 11 

KILL "SECOND" 
l;Ai!iih 

!;Aiiiiu 

Check the files on the disk by typing: 

FILES l;Ali!iu 

to make sure FIRST and SECOND have disappeared. 

The KILL instruction doesn't actually "erase" FIRST and SECOND from the 
diskette. It simply removes their names from the list of files. The result is 
the same, however; if they can't be found, they can't be used, (sort of like 
having an unlisted telephone number). 
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(To answer the question in some readers minds, YES, with a special UTILITY 
program we could conceivably patch up the list of files and retrieve our "dead" 
files. Of course, if another new file is Saved first and it happens to use the 
same place on the disk, the file(s) is lost for good. For all intents and pur­
poses, consider the files KILLed.) 

We can also reNAME programs from BASIC. Suppose we want to change 
the name of the backup copy to NEWMERGE. No problem. Just type: 

NAME "MERGER/BAK" AS "NEWMERGE" 

Check the Files again to be sure that MERGER/BAK is gone and NEW­
MERGE took its place. (Note that NEWMERGE has no /BAS or /BAK since 
none was specified.) 

CHAINing 
The ability to CHAIN programs is very powerful. Not only can we Run one 
program by calling it from another, but the values of the variables can be 
transferred from one program to the next without being reset to 0. Try this 
New program: 

10 REM * THIS IS THE FIRST PROGRAM 
30 PRINT "PROGRAM ONE" 
llO M$ = "MACINTOSH COMPUTER" 
50 A = 20 
60 PRINT "M$ = ";M$ 
70 PRINT "A =";A 
80 RUN "TWO" 

Save As ONE, but do not Run it! Choose New, and enter these Lines: 

10 REM * THIS IS THE SECOND PROGRAM * 
20 PRINT : PRINT "PROGRAM TWO" 
30 PRINT "M$ = ";M$ 
llO PRINT "A =";A : PRINT 
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Save it As T W 0, but do not Run. Now, from the Command window type: 

RUN "ONE" 

Note very carefully that the String and Numeric variables were not carried 
over from the first to the second program. We used a RUN statement to exe­
cute TWO (Line 80 in program ONE). Remember RUN clears the screen and 
initializes all variables back to 0 or null. Now type: 

LOAD "ONE" (or use Open ... from the File menu) 

and change Line 80 to: 

80 CHAIN "TWO"tt ALL 

Select Save from the File menu 

... and Run. 

Wow! The variables passed from ONE to TWO. 

By adding the ALL option, program ONE passed ALL variable data to pro­
gram TWO. Now let's see what gets placed between the two commas. 

Add this Line to program TWO: 

50 CHAIN "ONE"t100tALL 

and Save. Line 50 will LOAD program ONE and begin execution at Line 
100. If we don't specify a Line number, it would start ONE running at its 
first Line again, and we would be in an endless loop, or endless CHAIN. If 
the starting Line number is omitted, as we did in Line 80 of the ONE pro­
gram, we still have to use the commas as place holders. 

Now LOAD ONE back in, and change Line 80 to: 

80 CHAIN "TWO" 
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and add the following: 

20 COMMON M$ 
99 STOP 
100 PRINT "WE ARE NOW BACK IN 'ONE'" 
110 PRINT "M$ = ";M$ 
120 PRINT "A =";A 

Save 

... and Run. 

Here's what happened. Program ONE ran up thru Line 80, where it CHAINed 
to program TWO. Only M$ was forwarded from ONE. 

Since the ALL option was removed from Line 80, all variables were not car­
ried over to the CHAINed program. But, by adding Line 20, we made M$ 
COMMON to both programs. Variable M$ was forwarded, but A was not. 
Program TWO ran thru Line 50 where it CHAINed back to Line 100 of 
ONE. ALL variables were forwarded, but A=O in TWO, so that's what was 
printed this 2nd time by ONE. 

The Line 99 STOP will never be executed and is not necessary. It was placed 
there as a reminder that program ONE in this case is really executed as 2 
different programs under the same name. 

The way to forward only selected variables without CHAINing them all is: 

20 COMMON M$1A (etc ... ) 

Do it, Save and Run again. 

LOAD program ONE and then program TWO, and study them very carefully. 

CHAINing and MERGEing have real programming value. What you have 
learned here will satisfy most programming needs. If you need to use more 
"advanced" CHAIN and MERGE features, refer to the factory manual. 
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Statements 

MERGE 
CHAIN 
COMMON 
NAME 
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Commands 

KILL 
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ost of the programs written for this book were simple; but they met 
simple, specific needs. Suppose we want to write a program to play 
chess or bridge, evaluate complicated investment alternatives, keep 

records for a bowling league or a small business, or do stress calculations for 
a new building? How do we approach writing such a complex program? 

We break down a complex program into a series of smaller programs. This 
is called modular programming, and the individual programs are called mod­
ules. But how are the modules related -- and how do we write them, anyway? 

Module is just a 75-cent word for "section" or "building block." 

One way to plan a program is to make a picture displaying its logic. 
Remember, a picture is worth a thousand words (or is it the other way 
around)? The picture that programmers use is called a flowchart. 

Flowcharts are most helpful when kept simple. A cluttered flowchart is hard 
to read and usually isn't much more helpful than an ordinary program LIST­
ing. A ·good. flowchart is also helpful for . "documentation" to give us (or 
others) a picture of bow the program works - for later on, when we've 
forgotten. 

Flowcharts are so widely used that programmers have devised standard sym­
bols. There are many specialized symbols in use, but we will examine only 
the most common ones. 

( __ ) 
378 

TERMINAL BLOCK 
(means Begin or End) 



PROCESSING BLOCK 
(something the 
Computer does without 
making any decisions) 

DECISION DIAMOND 
(branches off in different 
directions, depending on the 
decision it makes) 
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Each decision point asks a question such as "ls A larger than B?" or "Have 
all the cards been dealt?" The different branches are marked by YES or NO. 

Another useful symbol is: 

CONTINUATION 
(usually contains a 
number which corresponds 
to a number on another 
page if the flowchart is 
too large for a single 
sheet) 

CONNECTOR ARROWS 
(indicate the direction 
in which program 
execution proceeds) 
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There are no hard-and-fast rules about what goes into a flowchart and what 
doesn't. A flowchart is supposed to help, not be more work than it's worth. It 
helps us plan the logic of a program. When it stops helping and makes us 
feel like we're back in arts and crafts designing mosaics, we've gone as far 
as the flowchart will take us (or more typically, it's passed its point of 
usefulness). 

Suppose we want to grade a 5-question test by comparing each of the students' 
answers with the correct answer. We can put the correct answers in a DATA 
statement in the program, enter a student's answers through the keyboard, 
compare (grade) them, then PRINT the % of correct answers. This procedure 
can be repeated until all the students' papers are graded. 

The flowchart might look like this: 

START 

END 

ADD 1 TO 
Yl9 NUMBER CORRECT 

PAlNT "CORRECT" 
LINE 110 
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This flowchart has three decision diamonds. In the first, the Computer deter­
mines if an answer is correct. In the second, the Computer determines if all 
the questions in a single student's paper have been graded. The third termi­
nates execution when all tests have been graded. 

EXERCISE 48-1: Using the flowchart as a guide, write a program 
that grades a test having five questions. 

For more complicated problems, we may subdivide the flowchart into larger 
modules. A master flowchart will show the relationship between the flow­
charts of individual programs. 

For example, let's say we want to write a program that calculates the return 
on various investments. The options might be: 

1 - CERTIFICATE OF DEPOSIT 

2 - BANK SAVINGS ACCOUNT 

3 - CREDIT UNION 

4 - MONEY MARKET FUND 

The main (or Control) program will select one of these 4 options using an 
INPUT question, execute the correct sub-program, and PRINT the answer. Its 
flowchart might be as shown on the next page. 

We can now flowchart each of the individual programs in the blocks sepa­
rately. The Certificate of Deposit program would, for example, have to con­
tain the rate of return, size of deposit, and maturity. The order in which that 
program INPUTs data and performs the calculations would be specified in its 
own flowchart. 

EXERCISE 48-1: Write the master program as flowcharted, with a 
branch to a program to calculate the return on a Bank Savings 
Account paying simple interest 

EXERCISE 48-3: Choose a program from an early Chapter and 
design your own flowchart. 
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uick -- The Raid! 
The Computer has given us plenty of nasty messages. We know 
something's wrong, but it isn't always obvious exactly where, or why. 

How do we find it? The answer is simple -- be very systematic. Even experi­
enced programmers make lots of silly mistakes . . . but experience teaches how 
to locate mistakes quickly. 

Hardware, Cockpit Or Software? 
The first step in the "debugging" process is to isolate the problem as being 
either: 

1. A hardware problem, 

2. An operator problem, or 

3. A software problem. 

Is It Further To Cupertino Or By Bus? 
Starting with the least likely possibility -- is the Computer itself malfunction­
ing? Chances are very high that the Computer is working perfectly. There are 
several very fast ways to find out. 

A. Type: 

PRINT FRE<O> 

in the Command window. 
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384 Chapter 49 

H there is no program loaded into memory, the answer should be: 

21000 

Or the correct value previously noted for your system. H there is a program 
loaded, the answer should be some lesser value. 

H the answer is too large (assuming, of course, you have not added more 
memory), there may be trouble. Or, it's possible that the answer is a negative 
number. Trouble. 

Possible Solution 
In either of the above cases, select Quit, Eject the disk and shut the Computer 
off. (Or, as they say in the big time, "Take it all the way down.") Let it sit 
for a full minute before turning it on. 

Yes, any program in memory will be lost, but at this point it's probably shot any­
way. You could try to SAVE it before turning OFF the machine if it makes you 
feel any better. 

Turn the machine back ON, and try the PRINT FRE(O) test again. H the 
results are the same, there is probably a chip failure that will require pro­
fessional troubleshooting and replacement. 

B. One Last Try 

Before full panic sets in, choose New and enter this program. It assigns 
almost every free memory location in RAM a specific value, then reads that 
value back out, comparing it to adjacent values. 

Type: 

10 WIDTH 60 
20 DIM AC1730) 
30 FOR x = 1 TO 
40 FOR y = 1 TO 

1730 
1730 

• • 
• • 

A<X> = X : NEXT X 
PRINT A<Y>; 
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50 IF A<Y> - A<Y-1> <> 1 THEN PRINT "BAD" : 
BEEP 

60 NEXT Y 

••. and Run. 

After a short wait, the monitor should display: 

1 2 3 4 5 6 7 8 (etc. through the value of 1730) 

If the ''horn honks" and "BAD" appears, we may have found the problem ••• 
a bad memory chip. 

Type this test program into the Computer, Save As M EMT EST. Try it out 
before you need it, and hope it will never be used. 

Video Display Problems? 
The Video Display is very similar to its counterpart in a television set. It has 
an adjustment for brightness under the left side of the Macintosh's front panel 
above the IQ! symbol. 

Idiot Here -· What's Your Excuse? 
Of course, you don't make silly mistakes! 

Now that's settled. 

1. Is everything plugged in? Correctly? Firmly? 

2. Is the printer turned ON and ON-Line? 

If so ... 

go walk the dog, then check it all over again. 

If ••• Then 
If the trouble was not found in the cockpit or with the hardware, there is 
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probably something wrong with the program. Dump out the troublesome pro­
gram. LOAD in one that is known to work, and Run it as a final hardware 
and operator check. 

Common Errors 
Here are some of the common sources of "computer-detected errors." 

1. Assume the error is in a PRINT or INPUT statement. 

Did you: 

a. Forget one of the needed pair of quotation marks? 
EXAMPLE: 

10 PRINT "ANSWER ISt X : GOTO 5 
ERROR: No ending quotation mark after IS 

Yes, I know it's Ok if the missing quote is the last character in the Line. 

b. Use an illegal variable name? 
EXAMPLE: 

10 INPUT SG 
ERROR: Variable names must begin with a letter. 

c. Use a Line number larger than 65529? 
EXAMPLE: 

85530 PRINT "BAD LINE NUMBER." 

d. Accidentally have a double quotation mark in the text? 
EXAMPLE: 

10 PRINT "HE SAID "HELLO THERE." 

e. Type a Line more than 255 characters long? 

f. Misspell PRINT or INPUT? (It happens!) 

g. Accidentally type a stray character in the Line, especially an 
extra comma or semicolon'? 
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2. If the error is in a READ statement, almost all the previous pos­
sibilities apply, plus: 

a. Is there really a DATA statement for the Computer to 
read? Remember, it will only read a piece of DATA once 
unless it is RESTOREd. 

EXAMPLE: 

10 READ XtYtZ 

20 DATA 2t5 
ERROR: There are only two numbers for the Computer to 
read. If we mean for Z to be zero, we must say so. 

20 DATA 215t0 

3. If the bad area is a FOR-NEXT loop, most of the previous pos­
sibilities apply, plus: 

a. Is there a NEXT statement to match the FOR? 
EXAMPLE: 

10 FOR A=l TO N 
ERROR: Where's the NEXT A? 

Some of these FOR-NEXT loop errors won't trigger actual error 
messages; the program may just wind up in an endless loop. 

b. Do you have all the requirements for a loop -- a starting 
point, an ending point, a variable name, and a STEP size 
if it's not 1? 

EXAMPLE: 

10 A=l TO N 
ERROR: Must have a FOR and a NEXT. 

c. Did you accidentally nest 2 loops using the same variable 
in both loops? 

EXAMPLE: 

10 FOR X=l TO 5 
20 FOR X=l TO 3 
30 PRINT X 
40 NEXT X 
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50 NEXT X 
ERROR: The nested loops must have different variables. 

d. Does a variable in a loop have the same letter as the loop 
counter? 

EXAMPLE: 

10 A=22 
20 FOR R=1 TO 5 
30 R=18 
40 Y=R*A 
50 PRINT Y 
60 NEXT R 

ERROR: The value of R was changed by another R inside 
the loop, and NEXT R was overRUN, since 18 is larger 
than S. 

e. Are the loops nested incorrectly with one not completely 
inside the other? 

EXAMPLE: 

10 FOR X=1 TO 6 
20- FOR Y=1 TO 8 
30 PRINT XtY 
40 NEXT X 
50 NEXT Y 

ERROR: NEXT Y must come before NEXT X. 

4. If the goofed-up statement is an IF-THEN or GOTO 

a. Does the Line number or Line label specified by the THEN 
or GOTO really exist? Be especially careful of this error 
when eliminating a Line in the process of ''improving" or 
"cleaning up" a program. 

S. The error comes back as ''Out of memory" but PRINT FRE(O) 
indicates there is room left. If you are using an array and get an 
error, remember, extra room (up to hundreds of bytes) has 
to be left for processing. You have probably overRUN the 
amount of available memory. 



Debugging Programs 389 

6. The error comes back as "Subscript out of range." 

a. Did you forget to DIMension an array containing more than 
eleven elements? 

7. The error comes back as ••megal function call." 

a. Did you exceed the limits of one of the built-in functions? 

8. Did one of the values on the Line exceed the maximum or 
minimum size for numbers? 

To find out whether you did any of these things, PRINT the values for all 
the variables used in the offending Line. H you still don't see the error, try 
carrying out the operations indicated on the Line. For example, the error may 
occur during a multiplication of two very large numbers. 

PRINT the operation in the Command window. 

These certainly aren't all the possible errors one can make, but at least they 
give some idea where to look first. Since we can't completely avoid silly 
errors, it's necessary to be able to recover from them as quickly as possible. 

By the way . . . a one-semester course in beginning typing can do wonders for 
your programming speed and typing accuracy. 

From The Ridiculous To The Sublime: 
All the Computer can tell us is that we have (or have not) followed all of 
its rules. Assuming we have, the Computer will not protest even if we're 
asking it to do something that's quite silly and not at all what we intended. It 
will dutifully put out garbage all day long if we feed it garbage -- even though 
we follow its rules. Remember GIGO? 

GIGO stands for Garbage In, Garbage Out. 

If the program has no obvious errors, what might be the matter? 
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Typical ''unreported" errors are: 

1. Accidentally reinitializing a variable -- particularly easy when 
using loops. 

EXAMPLE: 

10 FOR N=1 TO 3 
20 READ A 
30 PRINT A 
40 RESTORE 
50 NEXT N 
60 DATA 1t2t3 

2. Reversing conditions, i.e. using"=" when we mean "<>," or 
"greater than" when we mean "less than." 

3. Accidentally including "equals," as in "less than or equals," 
when we really mean only "less than." 

4. Confusing similarly named variables, particularly the variable A, 
the string A$, and the array A(X). They are not at all related. 

5. Forgetting the order of program execution - from left to right 
on each Line, but multiplications and divisions always having 
priority before additions and subtractions. Intrinsic functions 
(INT, RND, ABS, etc.) have priority over everything. 

6. Counting incorrectly in loops. FOR I =O TO 7 causes the 
loop to be executed. eight, not seven, times. 

7. Using the same variable accidentally in two different places. 
This is okay if we don't need the old variable any more, but 
disastrous if we do. Be especially careful when combining pro­
grams or using the special subroutines. 

But how do we spot these errors if the Computer doesn't point them out? Use 
common sense, and let the Computer help. The rules are: 

1. Isolate the error. Insert temporary "flags." Add STOP, END, 
and extra PRINT statements until you narrow the error down to 
one or two Lines. 
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299 PRINT t"LINE •299" 
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399 IF X<O THEN PRINT "X OUT OF RANGE AT 
•399" : STOP 

Line 299 checks whether the Line immediately following Line 
299 is executed. Line 399 might be used to locate the point 
where X goes out of range. 

Although the details are different in every program, these 
techniques can be easily applied. 

2. Make "tests" as simple as possible. Don't add "enhancements" 
until you've found the problem. 

3. Check simple cases by hand to test the logic, but let the Com­
puter do the hard work. Don't try to wade through complex cal­
culations with pencil and paper. You'll introduce more new mis­
takes than you'll find. Use the Command window or a separate 
band calculator for that work. 

4. Remember that we can force the Computer to start a program at 
any Line number. Just enter the Command window and type: 

GOTO ### 

This is a useful tool for working back through a program. Give 
the variables acceptable values using statements entered in the 
Command window, then GOTO some point midway through the 
program. If the answers are what are expected, then the error is 
before the "test point." Otherwise, the error is after the test 
point. 

5. Remember if you need to look at two sections of the pro­
gram, you can UST one section in the main List window and 
the other section in the second List window. 

6. Practice "defensive programming." Just because a program ''runs 
okay," don't assume it's dependable. Programs that accept 
INPUT data and process it can be especially deceptive. Make a 
point of checking a new program at all the critical places. 
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EXAMPLES: A square root program should be checked for 
INPUTs less than or equal to zero. Math functions should be 
checked at points where the function is undefined, such as 
TAN(90°). 

Beware Of Creeping Elegance 
Programs grow more elegant with the ego reinforcement of the programmer. 
This "creeping elegance" increases the chance of silly errors. It's fun to let 
the mind wander and add some more program here and some more there, but 
it's also easy to lose sight of the program's purpose. It is at times like this 
when the flowchart is ignored and the trouble begins. Nuff said. 

Learned In Chapter 49 

Miscellaneous 

Defensive programming 
Computer-detected errors 
Flags 
Hardware checkout procedures 
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e have seen that the EDITor is a powerful aid in changing programs 
once we find out what is wrong. In this and the next Chapter we will 
learn how to use built-in diagnostic tools to help hunt down the errors. 

TRON/TROFF 
The simplicity but power of TRON/TROFF is awesome. Enter this New 
program: 

10 INPUT "PRESS RETURN TO WATCH TRGN";X$ 
20 CLS 
30 FOR N = 1 TO 5 

40 PRINT "SEE TRON RUN" 
50 NEXT N 
60 GOTO 10 

... and Run to be sure it's OK. 

Stop the program, then choose Trace On from the Run menu, or enter the 
Command window and type: 

TRON 1;m1111,1 

(which stands for TRacer ON), then Run. 

After pressing !;Alim!, wait for the PRESS RETURN request to reappear and 
press IO·B to Stop the program and ID I! to show the listing. The INPUT 
statement in Line 10 is enclosed in a box indicating this is the Line the Com­
puter was sitting on when the program was stopped. 

393 
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Run the program again and after pressing l;Aiiliel, quickly press 11 B while 
the Computer is printing SEE TR 0 N RUN. If you were quick enough, a Line 
within the FOR-NEXT will be enclosed in a box. Again, the Computer is 
showing us where it was when it stopped. 

Go to the Run menu again, and this time choose Trace Off, or enter the Com­
mand window and type: 

TROFF Imm He! 

(for TRacer OFF) and Run. 

The Tracing has stopped when the Listing appears, and it's business as usual. 
TRON is the very essence of simplicity. 

TRON and TROFF can be imbedded as program statements as well as used 
as BASIC commands giving greater flexibility in program troubleshooting. 

Stepping Through The Program 
With large, complex programs, it is often difficult to Stop execution at the 
precise point where we suspect a problem. With the Step feature, we can 
watch each program Line as it is being executed and see the results on the 
screen. 

Run our resident program. Select Step from the Run menu, or press llii, 
then press l;Aiiiirl as requested by the program. Once again, as with TRON, 
the INPUT statement in Line 10 is enclosed in a box. Press Ill ii and notice 
that the screen cleared as the CLS statement was enclosed in a box. 

Continue pressing BJ ii to step through the remainder of the program while 
watching the action on the screen. Remember to press lmlil!iel when the 
INPUT Statement is executed. Pressing Bl'lii does not take the place of pres­
sing l;ffjllHel. 

Imagine its value in a program with dozens or hundreds of program Lines all 
tangled up with IF-THEN's, ON-GOTO's, etc. The errors that drive us wild 
are those we can't see. 
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icrosoft BASIC provides 46 different ERROR messages numbered 
between 1-38 for the Elementary and Intermediate BASIC we have 
learned, and between 50-74 for Advanced or Disk BASIC. There are 

so many we need a separate Chapter plus an Appendix just to understand what 
they mean. 

Let's quietly tiptoe into the hall of ERRORs by typing this New little test 
program: 

10 REM * TESTING ERROR CODES * 
20 INPUT "CHECK WHICH ERROR CODE";N 
30 ERROR N 

Run the program a number of times (entering numbers between 1 and 74) 
forcing the Computer to print out the message for various types of 
ERRORs. Don't waste time trying to understand them now. You can study 
them in detail in Appendix C. 

The only new BASIC word is in Line 30. ERROR has little use in life except 
as above, printing the Error Code from its code number. 

ERROR Trapping 
The ON ERROR GOTO statement is of more value. It is used when we think 
we're on the trail of a specific type of ERROR, but are not sure. 

397 
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Microsoft ERROR CODES 

BASIC ERRORS 

Code Error 
1 NEXT without FOR 
2 Syntax error 
3 RETURN without GOSUB 
4 OutofDATA 
5 lliegal function call 
6 Overflow 
7 Out of memory 
8 Undefined label 
9 Subscript out of range 
10 Duplicate Definition 
11 Division by zero 
12 lliegal direct 
13 Type mismatch 
14 Out of Heap Space 
15 String too long 
16 String formula too complex 
17 Can't continue 
18 Undefined user function 
19 NoRESUME 
20 RESUME without error 
21 Unprintable error 
22 Missing operand 
23 Line too long 
26 FOR Without NEXT 
29 WHILE without WEND 
30 WEND without WHILE 
35 Undefined subprogram 
36 Subprogram already in use 
37 Argument count mismatch 
38 Undefmed array 

DISK ERRORS 
50 FIELD overflow 
51 Internal error 
52 Bad file number 
53 File not found 
54 Bad file mode 
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Code Error 

55 File already open 
57 Device 1/0 error 
58 File already exists 
61 Disk full 
62 Input past end 
63 Bad record number 
64 Bad file name 
66 Direct statement in file 
67 Too many opened files 
68 Device Unavailable 
70 Disk Write Protected 
74 Unknown Volume 

Suppose we suspect that someplace in the program there is an accidental 
square rooting of a negative number, and it's goofing up the results. Type in 
this New test program: 

10 ON ERROR GOTO 70 
20 PRINT 
30 INPUT "FIND THE SQUARE ROOT OF";N 

40 A = SQRCN> 
50 PRINT "SQUARE ROOT OF"iNi"="iA 
60 GOTO 30 
70 BEEP 
80 PRINT "SQR ROOT OF NEGATIVE" 
90 PRINT "IS ILLEGAL!" 
999 END 

... and Run. 

Try positive values, and 0, then try a negative value. 

ON ERROR GOTO is acting much as our old friend ON X GOTO did, so 
there are no big surprises here. 

Change Line 10 to a REM Line and try assorted values, ending with a nega .. 
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tive number. Again, no big surprise. An ERROR message was delivered, pin­
pointing both the nature and location of the ERROR, and execution was ter­
minated. Lines 70, 80 and 90 were not executed, however. 

Change Line 10 back to: 

10 ON ERROR GOTO 70 

and insert: 

100 RESUME 20 

... and Run with various values, including negative ones. 

Although the Computer was forced to operate with an ERROR (negative 
square root), execution did not terminate. The . ERROR message was deliv­
ered, but the Computer kept on going, thanks to RESUME. This is the 
essence of good ERROR trapping - identifying the ERROR without "crash­
ing" the program. There may be several interrelated ERRORs that can be 
found easily only by continuing the Run. 

Stop the program, and change Line 100 to: 

100 RESUME NEXT 

... and Run. 

Although the results are similar to those obtained with: 

RESUME 20 

there is a subtle difference. 

RESUME NEXT causes execution to RESUME at the NEXT Line imme­
diately following the Line which made the ERROR. Thus Line 50 is 
PRINTed, even though (in this case) it gives a wrong answer. RESUME 20 
directed execution to a very specific Line. With a little bead-scratching, we 
can quickly see how both of these features are useful in difficult debugging 
situations. 
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Next, change Line 100 to: 

100 RESUME 

••. and Run. 

AB we see and hear, RESUME by itself (or RESUME 0) sends execution back 
to the Line in which the ERROR is being made. The Computer keeps trying 
to take the square root of the same negative number. To regain control click 
Stop from the Run menu or press 19 •· If you are having difficulty vis­
ualizing what is taking place in any of these examples, try Stepping (IHI ) 
through the program, and read the road map. 

ERL 
Change Line 100 back to: 

100 RESUME 20 

and insert: 

85 PRINT "ERROR IS IN LINE •";ERL 

.•. and Run. 

The program now informs us that the 

ERROR IS IN LINE • 40 

ERL is a "reserved" word that produces the Line number in which the ERROR 
occurs. For my money, this little jewel in combination with ON ERROR 
GOTO to snag 'em and RESUME NEXT (or RESUME Line number) to keep 
the program from crashing, makes this whole hassle worthwhile. 

ERR 
A final esoteric touch may be obtained by adding the ERR (not ERL) state­
ment. ERR produces the ERROR code number. 
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We've gone almost full cycle. Insert Line 97: 

97 PRINT "AND ERROR CODE IS";ERR 

... and Run . 

... which brings us back to Do, a deer, a female deer ... (it must be time to 
STOP this book -- getting too silly!) 

EXERCISE 51-1: Enter the following Nevv program: 

20 CLS 
30 FOR I=l TO 10 
ao x = INT<RND * 21) + 1 : F = X-10/X 
50 PRINT I •"X =" ;x ,"F<X> = "iF 
60 IF F< THEN PRINT 
70 IF X = 20 THEN READ A 
80 NEXT I 
90 INPUT "PRESS RETURN TO CONTINUE";z : 

GOTO 20 

Write an ERROR trapping routine that recovers from both ERRORs 
and PRINTS: 

OUT OF DATA ERROR IN LINE ## 

SYNTAX ERR 0 R I N L I NE # # or as appropriate. 

HINT -- Syntax error is code 2, and Out of DATA is code 4. 
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SAMPLE ANSWER FOR EXERCISE 5-1: 

50 PRINT D 

SAMPLE RUN FOR EXERCISE 5-1: 

6000 

Note: You may have used a different Line number in your answer, but the 
way to get the answer PRINTed on the screen is by using the PRINT state­
ment. If you didn't get it right the first time, don't be discouraged. Type in 
Line 50 above, and RUN the program. Then return to Chapter 5 and continue. 

SAMPLE ANSWER FOR EXERCISE 5-2: 

10 REM * TIME SOLUTION KNOWING DISTANCE AND RATE * 
20 D = 6000 
30 R = 500 
40 T = D I R 
50 PRINT "THE TIME REQUIRED IS";T;"HOURS." 

Note: Remember to hit l;Ai!ml after each Line. 

SAMPLE RUN FOR EXERCISE 5-2: 

THE TIME REQUIRED IS 12 HOURS. 

Note: In order to arrive at the formula in Line 40, it is necessary to transpose 
D = R * T and express the equation in terms of T. 

SAMPLE ANSWER FOR EXERCISE 5-3: 

10 REM * CIRCUMFERENCE SOLUTION * 
20 p = 3 .14 
30 D = 35 
40 c = p * D 
50 PRINT "THE CIRCLE'S CIRCUMFERENCE IS";C;"FEET. 11 

SAMPLE RUN FOR EXERCISE 5-3: 

THE CIRCLE'S CIRCUMFERENCE IS 109.9 FEET. 
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Note: Since pi is not included in Microsoft BASIC, we have to set a variable 
(in this case P was used) equal to the value pi (3.14). 

SAMPLE ANSWER FOR EXERCISE S-4: 

10 REM * CIRCULAR AREA SOLUTION * 
20 p = 3.14 
30 R = 5 
40 A = p * R * R 
so PRINT "THE CIRCLE'S AREA IS"iAi"SQUARE INCHES." 

SAMPLE RUN FOR EXERCISE S-4: 

THE CIRCLE'S AREA IS 78.S SQUARE INCHES. 

Note: Some BASICs do not have a function which means "raise to the power" 
to handle R2• (Microsoft BASIC does.) In easy cases like this one, we can 
simply use R times R (R*R). You'll learn how to use the simple EXPONEN­
TIATION function as we proceed. 

SAMPLE ANSWER FOR EXERCISE S-S: 

10 B = 225 
20 c = 17 + 35 + 225 
30 D z 40 + 200 
40 N = B - c + D 
50 PRINT "YOUR NEW BALANCE IS $ 11 iN 

SAMPLE RUN FOR EXERCISE S-S: 

YOUR NEW BALANCE IS $ 188 

SAMPLE ANSWER FOR EXERCISE 6-1: 

10 REM * CAR MILES SOLUTION PROGRAM * 
20 N z 1oqooqooo 
30 D z 10000000 
40 T z N * D 
50 PRINT "THE TOTAL NUMBER OF MILES DRIVEN IS"IT 
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SAMPLE RUN FOR EXERCISE 6-1: 

THE TOTAL NUMBER OF MILES DRIVEN IS 1E+15 

Note: As discussed earlier, the answer is the number 1 followed by 15 zeros, 
or l ,000,000,000,000,000. That's one zillion. The Computer will not store 
any number larger than 9,999,999 without converting it to exponential nota­
tion. 

SAMPLE ANSWER FOR EXERCISE 6-2: 

20 N = 1E+08 
30 D = 1E+07 

SAMPLE RUN FOR EXERCISE 6-2: 

THE TOTAL NUMBER OF MILES DRIVEN IS 1E+15 

SAMPLE ANSWER FOR EXERCISE 7-1: 

10 REM * FAHRENHEIT TO CELSIUS CONVERSION * 
20 F = 65 
30 C = <F-32) * (5/9) 
40 PRINT F;"DEGREES FAHRENHEIT =";c;"DEGREES CELSIUS." 

SAMPLE RUN FOR EXERCISE 7-1: 

65 DEGREES FAHRENHEIT = 18.33333 DEGREES CELSIUS. 

Observe carefully how the parentheses were placed. As a general rule, when 
in doubt -- use parentheses. The worst they can do is slow down calculating 
the answer by a few millionths of a second. 

SAMPLE ANSWER FOR EXERCISE 7-2: 

30 C = F - 32 * (5 I 9) 

SAMPLE RUN FOR EXERCISE 7-2: 

65 DEGREES FAHRENHEIT = 47122222 DEGREES CELSIUS. 
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Note how silently and dutifully the Computer came up with the wrong 
answer. It has done as we directed, and we directed it wrong. A common 
phrase in computer circles is GIGO (pronounced "gee·goe"). It stands for 
"Garbage Jn • Garbage Out." We have given the Computer garbage, and it 
gave it back to us by way of a wrong answer. Phrased another way, "Never 
in the history of mankind has there been a machine capable of making so 
many mistakes so rapidly and confidently." A computer is worthless unless it 
is programmed correctly. 

SAMPLE ANSWER FOR EXERCISE 7-3: 

30 C = <F - 32> * 5 I 9 

SAMPLE RUN FOR EXERCISE 7-3: 

65 DEGREES FAHRENHEIT = 18.33333 DEGREES CELSIUS. 

SAMPLE ANSWER FOR EXERCISE 7-4: 

Two possible answers: 

30 - < 9 - B > - < 7 - 6 > = 28 
30 - ( 9 - ( 8 - ( 7 - 6) ) ) = 28 

Sample programs: 

10 A= 30 - (9 - (8 - <7 - 6))) 
20 PRINT A 

Or Line 10 might be: 

10 A = 30 - < 9 - 8 > - < 7 - 6 > 

Try a few on your own. 

SAMPLE ANSWER FOR EXERCISE 8-1: 

10 A = 5 
20 IF A <> 5 THEN 50 
30 PRINT "A EQUALS 5." 
40 END 
50 PRINT "A DOES NOT EQUAL 5." 
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SAMPLE RUN FOR EXERCISE 8-1: 

A EQUALS 5. 

SAMPLE ANSWER FOR EXERCISE 8-2: 

10 A = 6 
20 IF A <> 5 THEN 50 
30 PRINT "A EQUALS 5. 11 

40 END 
50 PRINT "A DOES NOT EQUAL 5 • n 

60 IF A < 5 THEN 90 
70 PRINT "A IS LARGER THAN 5. II 
80 END 
90 PRINT "A IS SMALLER THAN 5 • n 

SAMPLE RUN FOR EXERCISE 8-2: 

A DOES NOT EQUAL 5. 
A IS LARGER THAN 5. 

Note: We had to put in another END statement (Line 80) to keep the program 
from running in to Line 90 after PRINTing Line 70. 

SAMPLE ANSWER FOR EXERCISE 13-1: 

1 REM * DELAY PROGRAM * 
2 INPUT "HOW MANY SECONDS DELAY DO YOU WISH";s 
3 p = 2200 
a D = S * P 
5 FOR X = 1 TO D 
6 NEXT X 
7 PRINT "DELAY IS OVER. TDDK 11 ;s; 11 SECDNDS." 

Explanation: 

Line 2 used the INPUT statement to obtain desired delay, S in 
seconds. 

Line 3 defined P, the number of passes required to for a one second 
delay. 
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Line 4 multiplied the delay for one second times the number of 
seconds desired and called that product D. 

Line 5 began the FOR-NEXT loop from 1 to whatever is required. 

Line 6 is the other half of the loop. 

Line 7 reports the delay is over and prints S, the number of 
seconds. Obviously, S is only as accurate as the program itself 
since it merely copies the value of S you entered in Line 2. 

SAMPLE ANSWER FOR EXERCISE 13-2: 

50 PRINT "RATE"t "TIME" 
55 PRINT "<MPH>"t"<HDURS>" 

H you honestly had trouble with this one, better go back and start all over 
because you've missed the real b~ics. 

SAMPLE ANSWER FOR EXERCISE 13-3: 

10 PRINT "*** S A l- A R Y R A T E 
C H A R T ***" 

20 PRINT 
30 PRINT "YEAR"t"MDNTH"t"WEEK"t"DAY" 
40 PRINT 
50 FDR Y = 5000 TD 20000 STEP 1000 
55 REM * CONVERT YEARLY INCOME INTO MONTHLY * 
60 M = Y/12 
65 REM * CONVERT YEARLY INCOME INTO WEEKLY * 
70 W = Y/52 
75 REM * CONVERT WEEKLY INTO DAILY * 
80 D = W/5 
100 PRINT YtMtWtD 
110 NEXT Y 
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SAMPLE RUN FOR EXERCISE 13-3: 

*** S A L A R v R A T E CHART 

YEAR MONTH WEEK 

5000 416.8867 96.15385 
6000 500 115.3846 
7000 583.3333 134.6154 
8000 666.8867 153.8462 

etc. 

SAMPLE ANSWER FOR EXERCISE 13-4: 

10 R = .01 
20 D = 1 
30 T = .01 
ao PRINT "DAV"t"DAILY"t"TOTAL" 
50 PRINT n # "1"RATE" 1"EARNED" 
60 PRINT 
70 PRINT DtRtT 
80 IF R > 1000000 
90 R = R * 2 
100 D = D + 1 
110 T = T + R 
120 GOTO 70 

THEN END 

SAMPLE RUN FOR EXERCISE 13-4: 

DAY DAILY TOTAL 
# RATE EARNED 

1 .01 .01 
2 .02 .03 
3 .04 .01 
4 .00 .15 
5 .16 .31 
6 .32 .63 

etc. 

*** 
DAY 

19.23077 
23.07682 
26.92308 
30.76923 
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SAMPLE ANSWER FOR EXERCISE 13-5: 

10 PRINT "WIRE FENCE"t"LENGTH"t"WIDTH"t"AREA" 
20 PRINT" <FEET>"•"<FEET>"•"<FEET>"t"(SQ. FEET>" 
30 F = 1000 
40 FDR L = 0 TO 500 STEP 50 
50 W = <F - 2 * L)/2 
60 A = L * W 
70 PRINT FtLtWtA 
80 NEXT L 

SAMPLE RUN FOR EXERCISE 13-5: 

WIRE FENCE LENGTH 
<FEET> <FEET> 
1000 0 
1000 50 
1000 100 
1000 150 
1000 200 

etc. 

WIDTH 
<FEET> 
500 
450 
400 
350 
300 

AREA 
(SQ• FEET> 
0 
22500 
40000 
52500 
60000 

ADDENDUM TO EXERCISE 13-5: 

Here's a program that lets the Computer do the comparing: 

5 REM * SET MAXIMUM AREA AT ZERO * 
10 M = 0 
15 REM * SET DESIRED LENGTH AT ZERO * 
20 N = 0 
25 REM * F IS TOTAL FEET OF FENCE AVAILABLE * 
30 F = 1000 
35 REM * L IS LENGTH OF ONE SIDE OF RECTANGLE * 
40 FDR L = 0 TO 500 STEP 50 
45 REM * W IS WIDTH OF ONE SIDE OF RECTANGLE * 
50 W = <F - 2 * L> I 2 
60 A = W * L 
65 REM * COMPARE WITH A CURRENT MAXIMUM. 

REPLACE IF NECESSARY * 
70 IF A <= M THEN GOTO 110 
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80 M = A 
90 REM * ALSO UPDATE CURRENT DESIRED LENGTH * 
100 N = L 
110 NEXT L 
120 PRINT "FOR LARGEST AREA USE THESE DIMENSIONS:" 
130 PRINT N;"FT. 5yn;500-N;"FT1 FOR TOTAL AREA OF";M; 

11 SQ1 FT1" 

SAMPLE ANSWER FOR OPTIONAL EXERCISE 13-6: 

10 REM * FINDS OPTIMUM LOAD TD SOURCE MATCH * 
20 PRINT "LDAD"t"CIRCUIT"t 11 SDURCE"t"LDAD" 
30 PRINT "RESISTANCE"t"PDWER"t"PDWER"t"PDWER" 
40 PRINT "<DHMS>"•"<WATTS>"•"<WATTS>"•"<WATTS>" 
50 PRINT 
60 FDR R = 1 TD 20 
70 I = 120 I <10 + R) 
80 C = I * I * <10 + R) 
90 S = I * I * 10 
100 L = I * I * R 
110 PRINT RtCtStL 
120 NEXT R 

SAMPLE RUN FOR OPTIONAL EXERCISE 13-6: 

LOAD CIRCUIT SOURCE LOAD 
RESISTANCE POWER POWER POWER 
<OHMS> <WATTS> <WATTS> <WATTS> 

1 1309.091 1190. 083 119. 0083 
2 1200 1000 200 
3 1107.692 852.071 255.6213 
4 1028.571 734.6938 293.8775 
5 960 640 320 
6 900 562.5 337.5 
7 847.0588 498.2699 348.7889 
8 800 444.4444 355.5555 
9 757.8948 398.892 359.0028 
10 720 360 360 
11 685.7143 326.5306 359.1837 

etc. 



Answers To Exercises 415 

SAMPLE ANSWER FOR EXERCISE 14-1: 

10 PRINT "THE TOTAL SPENT" 
20 PRINT "BUDGET"t"YEAR'S"t"THIS" 
30 PRINT "CATEGORY";TAB<15);"BUDGET";TAB<29>;"MONTH" 

SAMPLE ANSWER FOR EXERCISE 14-2: 

10 PRINT " *** S A L A R Y R A T E 
C H A R T ***" 

20 PRINT 
30 PRINT" YEAR";TAB<15>;"MONTH";TAB<28);"WEEK" 
40 PRINT TAB<41>;"DAY";TAB<54>;"HOUR" 
~O FOR Y = 5000 TO 20000 STEP 1000 
55 REM * CONVERT YEARLY INCOME INTO MONTHLY * 
60 M = Y/12 
65 REM * CONVERT YEARLY INCOME INTO WEEKLY * 
70 W = Y/52 
75 REM * CONVERT WEEKLY INCOME INTO DAILY * 
80 D = W/5 
85 REM * CONVERT WEEKLY INCOME INTO HOURLY * 
90 H = W/40 
100 PRINT y;TAB<14);M;TAB<27>;w;TAB<40>;D;TAB<53);H 
110 NEXT Y 

SAMPLE RUN FOR EXERCISE 14-2: 

*** s A L A R y R A T E c H A R T *** 

YEAR MONTH WEEK DAY HOUR 
5000 416.6667 96.15385 19.23077 2.403846 
6000 500 115.3846 23.07692 2.884615 
7000 583.3333 134.6154 26.92308 3.365385 
8000 666.6667 153.8462 30.76923 3.846154 
9000 750 173.0769 34.61538 4.326923 
10000 833.3333 192.3077 38.46154 4.807693 
11000 816.6667 211 .5385 42.30769 5.288462 
12000 1000 230.7692 46.15385 5.769231 
13000 1083.333 250 50 6.25 
14000 1166.667 269.2308 53.84615 6.730769 
15000 1250 288.4615 57.69231 1.211539 

etc. 
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SAMPLE ANSWER FOR EXERCISE 15-1: 

10 FOR A = 1 TO 3 
20 PRINT 11 A LOOP" 
30 FOR B = 1 TO 2 
40 PRINT t"B LOOP" 
42 FOR C = 1 TO 4 
44 PRINT tt"C LOOP 11 

48 NEXT c 
50 NEXT B 
60 NEXT A 

SAMPLE ANSWER FOR EXERCISE 15-2: 

The program will be the same as the answer to Exercise 15-1 with the 
following additions: 

45 FOR D = 1 TO 5 
46 PRINT ttt 11 D LOOP" 
47 NEXT D 

Note: To get the full impact of this "4-deep" nesting, stop the RUN frequently 
to examine the nesting relationships between each of the loops. 

SAMPLE ANSWER FOR EXERCISE 16-1: 

Addition of the following single Line gives a nice clean PRINTout with all 
the values "rounded" to their integer value: 

55 A = INT<A> 

Worth all the effort to learn it, wasn't it? 

SAMPLE ANSWER FOR EXERCISE 16-2: 

55 A = INT<10 * A ) I 10 

When 3.14159 was multiplied times 10 it became 31.4159. The INTeger value 
of 31.4159 is 31. 31 divided by 10 is 3.1, etc. 
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SAMPLE ANSWER FOR EXERCISE 16-3: 

This was almost too easy. 

55 A = INT<100 * A> I 100 

SAMPLE ANSWER FOR EXERCISE 17-1: 

10 INPUT "TYPE ANY NUMBER";X 
20 T = SGN<X> 
30 ON T+2 GOTO 50170180 
ao END 
50 PRINT "THE NUMBER IS NEGATIVE." 
BO END 
70 PRINT "THE NUMBER IS ZERO." 
80 END 
80 PRINT "THE NUMBER IS POSITIVE." 

SAMPLE ANSWER FOR EXERCISE 18-1: 

10 RANDOMIZE TIMER 
20 INPUT "PRESS <Return> TO CONTINUE";A 
30 CLS 
ao GOSUB TOSS 
50 P = N 
BO PRINT "YOU ROLLED n;p 
70 ON P GOTO 8011Ll011Ll0180180180111018018018011101140 
80 REM USED FOR THE ON STATEMENT IF P = 1 <WHICH IT 
CAN'T> 
80 PRINT "YOUR POINT IS ";N 

100 GOTO 170 
110 PRINT "YOU WIN! II 

120 PRINT 
130 GOTO 20 
1Ll0 PRINT "YOU LOSE." 
150 PRINT 
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160 GOTO 20 
170 GOSU5 TOSS 
180 M = N 
190 PRINT 
200 PRINT •you ROLLED •;M 
210 IF P=M THEN 110 
220 IF M=7 THEN 140 
230 GOTO 170 
TOSS: 

A = INT<RND*6+1) 
5 = INT<RND*6+1> 
N = A + 5 
RETURN 

SAMPLE ANSWER FOR EXERCISE 21-1: 

10 PRINT CHR$(77)iCHR$(65>iCHR$<67>i 
20 PRINT CHR$(73>iCHR$(7S>;CHR$(84>i 
30 PRINT CHR$(79)iCHR$(83)iCHR$(72> 

SAMPLE ANSWER FOR EXERCISE 21-2: 

10 INPUT 0 ENTER A NUM5ER 0 iA$ 
20 A = ASC<A$) 
30 IF A<47 THEN 10 
40 IF A>57 THEN 10 
50 PRINT "ASCII VALUE OF 0 iA$i" IS"iA 

SAMPLE ANSWER FOR EXERCISE 22-1: 

10 INPUT "FIRST STRING";A$ 
20 INPUT "SECOND STRING"i5$ 
30 PRINT : PRINT 0 ALPHABETICAL ORDER:• 
40 IF A$(B$ THEN PRINT A$t5$ : END 
50 PRINT 5$tA$ 

SAMPLE ANSWER FOR EXERCISE 23-1: 

10 INPUT "INPUT STRING";A$ 
20 IF LEN<A$))10 THEN PRINT "THE 10 CHARACTER 

LIMIT WAS EXCEEDED." 



SAMPLE ANSWER FOR EXERCISE 23-2: 

10 INPUT "ENTER PASSWORD"iA$ 
20 FDR X=1 TD 11 
30 READ N 
40 P$ = P$ + CHR$CN> 
50 NEXT X 
60 IF A$ = P$ THEN 90 
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70 PRINT "WRONG PASSWORD, TRY AGAIN," 
80 END 
90 PRINT "CORRECT PASSWORD; YOU MAY ENTER," 
100 DATA 79180168178132t83168183t6517716S 

SAMPLE ANSWER FOR EXERCISE 24-1: 

10 INPUT "INPUT YOUR STREET ADDRESS"iA$ 
20 A = VALCA$) 
30 PRINT: PRINT "YOUR NEIGHBOR'S STREET NUMBER IS n; 

A+4 

SAMPLE ANSWER FOR EXERCISE 24-2: 

10 WIDTH 60 
20 FDR X = 101 TO 120 
30 A$ = STR$CX> 
40 PRINT A$+"WT"• 
50 NEXT X 

SAMPLE RUN FOR EXERCISE 24-2: 

101WT 102WT 103WT 
105WT 106WT 107WT 
109WT 110WT 11 HIT 
113WT 114WT 115WT 
117WT 118WT 119WT 

SAMPLE ANSWER FOR EXERCISE 25-1: 

104WT 
108WT 
112WT 
116WT 
120WT 

10 INPUT "ISN'T THIS A SMART COMPUTER"iA$ 
20 B$ = LEFT$CA$11> 
30 IF B$ = nyn THEN PRINT "AFFIRMATIVE":END 
40 IF B$ = "N" THEN PRINT "NEGATIVE":END 
50 PRINT "THIS IS A YES OR NO QUESTION" 
60 GOTO 10 
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SAMPLE ANSWER FOR EXERCISE 25-2: 

10 MAX$ = nn 

20 FDR I = 1 TD 3 
30 READ A$ 
40 N$ = MID$(A$t2t3> 
50 IF N$>MAX$ THEN MAX$ = N$: P$ = A$ 
60 NEXT I 
70 PRINT "THE PART NUMBER WITH THE LARGEST NUMERIC 

PORTION IS 0 ;P$ 
80 DATA N106WTtA208FMtZ154DX 

SAMPLE ANSWER FOR EXERCISE 25-3: 

Choice C. P-

SAMPLE ANSWER FOR EXERCISE 25-4: 

10 PRINT STRING$(30t42> 

SAMPLE ANSWER FOR EXERCISE 26-1: 

10 CLS 
20 PRINT TA6(15);"DATE: ";DATE$t"TIME: ";TIME$1 
30 FDR X = 1 TD 1000 : NEXT 
40 GOTO 10 

SAMPLE ANSWER FOR EXERCISE 28-1: 

10 A = 5 : 6 = 12 
20 c = SQR(AA2 + 6A2) 
30 PRINT "THE SQUARE ROOT DF";A; 
40 PRINT "SQUARED PLUS";a;"SQUARED IS";c 

SAMPLE ANSWER FOR EXERCISE 28-2: 

10 INPUT "ENTER A NUM6ER";N 
20 PRINT "LOG <EXP (";N;") > =";LOG<EXP<N>> 
30 PRINT "EXP <LOG (";N;") > =";EXP<LOG<N>> 
40 PRINT : GOTO 10 
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SAMPLE ANSWER FOR EXERCISE 31-1: 

10 INPUT "STARTING HORIZONTAL PIXEL <OTO 490>"IH 
20 INPUT "ENDING HORIZONTAL PIXEL (0 TD 490)";I 
30 INPUT "STARTING VERTICAL PIXEL <O TD 300)";V 
40 INPUT "ENDING VERTICAL PIXEL (0 TD 300)";W 
50 CLS 
60 FOR X = H TD I 
70 FDR Y = V TO w 
80 PSETCXtY> 
90 NEXT Y 
100 NEXT x 
999 GOTO 999 

SAMPLE ANSWER FOR EXERCISE 32-1: 

A. MOVE THE DOT UP 
10 INPUT "HORIZONTAL STARTING ADDRESS <O TD 490>";H 
20 INPUT "VERTICAL STARTING ADDRESS <OTO 300)";V 
30 CLS 
40 PRESET<HtV+1) 
50 PSETCHtV) 
60 v = v - 1 
70 IF V > -1 GOTO 40 
99 GOTO 99 

B. MOVE THE DOT TO THE LEFf 
10 INPUT "HORIZONTAL STARTING ADDRESS <1 TO 490)";H 
20 INPUT "VERTICAL STARTING ADDRESS <OTO 300)";V 
30 CLS 
40 PRESET<H+1tV) 
50 PSET< H tV > 
60 H = H - 1 
70 IF H > -1 GOTO 40 
99 GOTO 99 

SAMPLE ANSWER FOR EXERCISE 32-2: 

50 LINE <75t80)-(75t100> 
60 LINE -<125t100) 
70 LINE -<125t80) 
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SAMPLE ANSWER FOR EXERCISE 33-1: 

Insert the following Lines: 
85 P$ = 11 PING! 11 

95 IF V = 250 GOTO 150 
105 IF V = 50 GOTO 160 
135 P$ = n n . BEEP • 
137 ON D+2 GOTO 150,, 160 
150 LOCATE 15126 . PRINT P$; . 
160 LOCATE 5126 : PRINT P$ : 
5 spaces 

GOTO 80 
G TO 80 

Note that P$ both prints the "PING" and makes it disappear by printing blanks 
in its place. Also, Line 135 introduces the BEEP function which will have 
many similar applications later in the book. 

SAMPLE ANSWER FOR EXERCISE 36-1: 

40 U$ = "####t## s n 

40 U$ = "$####t## 5 n 

40 U$ = "$$###t## s " 
40 U$ = "$$1###t## 5 n 

40 U$ = "**$1###t## 5 n 

SAMPLE ANSWER FOR EXERCISE 36-2: 

10 PRINT TAB<20>"CREDITS 6 TAX 9 
20 FOR I = 1 TO 3 
30 READ A$1X1Y1Z 
40 U$ = "\ 17 \ 6 ##t## 

##t##" 
50 PRINT USING U$; A$1X1Y1Z 
60 NEXT I 
70 READ A$1N 
80 V$ = II 3 \ 2 \ 6 ###. ## 11 

90 PRINT TAB<29); : PRINT USING V$;A$1N 
100 DATA ASTRAL COMPUTER. 10.3, .7, 19.0 
110 DATA BIOFEEDBACK ADAPTER. 1.a, o, 1.a 
120 DATA PERSONALITY MODULE, 7.2, .3, 7.5 
130 DATA "DUE:"• 28.3 

TOTAL" 

11 t## 

NOTE: Decimal points will not line up due to proportional spacing. 

8 
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SAMPLE ANSWER FOR EXERCISE 37-1: 

10 AS = "REVENUES" BS = "EXPENSES" . CS = "ASSETS" . 
20 US = II 2 \ 7 \ 14 \ 7 \ 5 \ 8 

\" 
30 PRINT USING us; AS,BS,CS 
40 A• = 1203104.22 : B• = 560143.B . c = 0 . 
50 VS = ........ , ...... s .... , ...... s 

···········•-" 60 PRINT USIN~ vs; Aa,c,A• 
70 PRINT USING vs; c.B•·-B• 

NOTE: Remember, decimal points will not line up due to proportional spac­
ing. 

SAMPLE ANSWER TO EXERCISE 39-1: 
Add or change the following Lines: 

5 DIM A<210> 
10 INPUT "WHICH CAR TD EXAMINE 11 ;W 
20 FDR L = 1 TD 10 
30 READ A<L> 
40 NEXT L 
50 FDR S = 101 TD 110 
60 READ A<S> 
70 NEXT S 
72 FDR B = 201 TD 210 
74 READ A<B> 
76 NEXT B 
BO PRINT 
90 PRINT "CAR•"•"ENG. SIZE","CDLOR","BDDY STYLE" 
100 PRINT W•A<W> •A<W+100) •A<W+200) 
500 DATA 300,200,500,300,200 
510 DATA 300,400,aoo,300,500 
520 DATA 3,1,4,3,2,4,3,2,1,3 
530 DATA 20,20,10,20,30,20,30,10,20,20 

SAMPLE ANSWER FOR EXERCISE 39-2: 

Delete Lines 500 through 540 and change Line 30 to: 

30 FDR C=1 TD 52 : A<C>=C : NEXT C 
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SAMPLE ANSWER FOR EXERCISE 40-1: 

Change Li.Jie 50 to: 

50 IF A$<F> >= A$<S> THEN 90 'TEST FOR LARGER ASCII # 

An approach is to reverse the order of printing: 

120 FOR D=N TO 1 STEP-1 1 PRINT A$<D>, : NEXT D 

but that's not what we had in mind. 

SAMPLE ANSWER FOR EXERCISE 41-1: 

10 FOR E=1 TO 4 
20 FOR D=1 TO 3 
30 REM ENTRY DATA: NAMEt NUMBER• $$$$ 
40 READ R$CE1D> 
50 PRINT R$(E1D>1 
60 NEXT D 1 PRINT 
70 NEXT E 1 PRINT 
1000 REM * DATA FILE * 
1010 DATA "JONESt C•"• 104391 100.00 
1020 DATA "ROTHt J.", 10023t 87.24 
1030 DATA "BAKERt H.", 12936t 398134 
1040 DATA "HARMONt D1"t 104221 23.17 

SAMPLE ANSWER FOR EXERCISE 41-2: 

Insert: 

100 REM *** SORT *** 
110 FOR F=1 TO 3 
120 FOR S=F+1 TO 4 
130 IF R$(F11> <= R$CSt1) THEN 190 
140 FOR J=1 TO 3 
150 T$ = R$(F1J) 
160 R$(FtJ) = R$(S1J) 
170 R$CS1J) = T$ 
180 NEXT J 
190 NEXT S 
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200 NEXT F 
210 PRINT : PRINT "ALPHA SORT" 1 PRINT 
220 FOR E=l TO 4 
230 FOR D=l TO 3 
240 PRINT R$(EtD> 
250 NEXT D : PRINT 
260 NEXT E : PRINT 

SAMPLE ANSWER FOR EXERCISE 41-3: 

Change these Lines: 

130 IF VAL<R$(Ft3)) <= VAL<R$(St3)) THEN 190 
210 PRINT : PRINT "NUMERIC SORT": PRINT 

SAMPLE ANSWER FOR EXERCISE 43-1: 

10 INPUT "IS GATE 'X' OPEN";A$ 
20 INPUT "IS GATE 'Y, OPEN";B$ 
30 INPUT "IS GATE 'Z' OPEN";C$ 
40 PRINT 
50 IF A$="Y" OR B$="Y" OR C$="Y" THEN BO 
60 PRINT "OLD BESSIE IS SECURE IN PASTURE •3·" 
70 END 
BO PRINT "A GATE IS OPEN." 
90 PRINT " OLD BESSIE IS FREE TO ROAM." 

SAMPLE ANSWER FOR EXERCISE 46-1: 

10 OPEN "SHOPPING" FOR OUTPUT AS 1 
20 FOR X :: 1 TO 5 
30 PRINT "ENTER ITEM •" ;x; 
40 INPUT A$ 
50 PRINT #1tA$ 
60 NEXT X 
70 CLOSE 
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SAMPLE ANSWER FOR EXERCISE 46-2: 

80 OPEN "SHOPPING" FOR INPUT AS 1 
90 FOR X = 1 TO 5 
100 INPUT #l1A$ 
110 PRINT "ITEM •";x;"IS ";A$ 
120 NEXT X 
130 CLOSE 

SAMPLE ANSWER FOR EXERCISE 46-3: 

10 OPEN "NAMEAGE" FOR OUTPUT AS 1 
20 INPUT "ENTER A NAME OF 'DONE' TO 
30 IF N$ = "DONE" THEN 80 
40 PRINT •11N$ 
so INPUT "HOW OLD IS HE/SHE";A 
60 PRINT #ltA 
70 GOTO 20 
80 CLOSE 1 
90 OPEN "NAMEAGE" FOR INPUT AS 1 
100 IF EOF<l> THEN 140 
110 INPUT #l1N$1A 
120 PRINT NSt" IS";A;"YEARS OLD" 
130 GOTO 100 
140 CLOSE 

SAMPLE ANSWER FOR EXERCISE 48-1: 

10 REM * TEST GRADER * 

ENO" ;N$ 

20 PRINT "THIS IS A TEST GRADING PROGRAM" 
30 PRINT "ENTER THE STUDENT'S FIVE ANSWERS AS REQUESTED" 
40 RESTORE 
50 N = 0 
60 FOR C=1 TO 5 
70 PRINT "ANSWER NUMBER";c; 
80 INPUT A 
90 READ B 
100 PRINT AtBt 
110 IF A=B THEN PRINT "CORRECT": N=N+l ELSE PRINT t 

"WRONG" 
120 PRINT 
130 NEXT C 



Answers To Exercises 427 

140 PRINT N;"RIGHT OUT OF 5 WHICH IS"; 
150 PRINT N/5 * 100;"%" 
160 PRINT "ANY MORE TESTS TO GRADE"; 
170 INPUT "--1=YESt Z=NO";z 
180 IF Z=1 THEN CLS: GOTO 40 
190 DATA 65t23t17t56t39 

SAMPLE ANSWER FOR EXERCISE 48-2: 

100 CLS 
110 PRINT : PRINT 
120 PRINT "SELECT ONE OF THE FOLLOWING INVESTMENTS" 
130 PRINT 
140 PRINT " 
150 PRINT " 
160 PRINT " 
170 PRINT II 

1 
z 
3 
4 

CERTIFICATE OF DEPOSIT" 
BANK SAVINGS ACCOUNT" 
CREDIT UN ION" 
MORTGAGE LOAN" 

180 PRINT INPUT "INVESTMENT <1-4):";F 
190 ON F GOTO DEPOSITStSAVINGStC.U. tMORTGAGE 
ZOO GOTO 100 : REM * IF NUMBER NOT BETWEEN 1 AND 4 * 
DEPOSITS: 

REM * CERTIFICATE O~ DEPOSIT PROGRAM GOES HERE * 
PRINT "THE C.D. PROGRAM HAS YET TO BE WRITTEN." 
GOSUB DELAY : GOTO 100 

SAVINGS: 
REM * BANK SAVINGS ACCOUNT PROGRAM * 
CLS : PRINT : PRINT "THE ROUTINE CALCULATES SIMPLE 
INTEREST ON" 
PRINT "DOLLARS HELD IN DEPOSIT FOR SPECIFIED PERIOD" 
PRINT "USING A SPECIFIED PERCENTAGE OF INTEREST." 
PRINT 
PRINT : INPUT "HOW LARGE IS THE DEPOSIT <IN 
DOLLARS)";p 
INPUT "HOW LONG WILL YOU LEAVE IT IN <IN DAYS>";D 
INPUT "WHAT INTEREST RATE DD YOU EXPECT <IN %) 11 ;R 
CLS : PRINT : PRINT 
PRINT "A STARTING PRINCIPAL OF $ 11 ;P;"AT A RATE OF" 
REM INTEREST = (% PER YR>l<DAYS PER YR) * DAYS * 
PRINCIPAL 
U$ = "$$####,##" 
I = R I 100 I 365 * D * P 
PRINT : PRINT TABC17) PRINT USING U$;I 
END 
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c.u.: 
REM * CREDIT UNION PROGRAM GOES HERE * 
PRINT "THE c.u. PROGRAM HAS YET TO BE WRITTEN.• 
GOSUB DELAY : GOTO 100 

MORTGAGE: 
REM * MORTGAGE LOAN PROGRAM GOES HERE * 
PRINT "THE M.L. PROGRAM HAS YET TO BE WRITTEN." 
GOSUB DELAY : GOTO 100 

DELAY: 
FOR D = 1 TD 5000 : NEXT : RETURN 

SAMPLE ANSWER FOR EXERCISE 51-1: 

10 ON ERROR GOTO 100 
ZO CLS 
30 FDR I = 1 TD 10 
40 X = INTCRND*Z1> + 1 : F = X-10/X 

PRINT It "X =";Xt"FCX) 
IF F< THEN PRINT 

50 
60 
70 IF X = 20 THEN READ A 
80 NEXT I 

=" ;F 

90 INPUT "PRESS ENTER TD CDNTINUE"IZ : GOTO 20 
100 IF ERR=2 THEN 140 
110 IF ERR=4 THEN 130 
120 PRINT "ERROR" : END 
130 PRINT "OUT OF DATA ERROR IN LINE ";ERL~ RESUME NEXT 
140 PRINT : PRINT "SYNTAX ERROR IN LINE ";ERL: 

RESUME NEXT 
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Dec. Hex Geneva Chicago Monaco Dec. Hex Geneva Chicago Monaco 

32 20 54 36 6 6 6 

33 21 ' I ! • 55 37 7 1 7 

34 22 .. II .. 56 sa 6 8 8 

35 23 • # • 57 39 9 g 9 

36 24 $ s $ 53 3A . . 
• 

37 25 I 3 I 59 3B . . 
' ' ' 

38 26 & & & 60 3C < < < 
39 27 • I I 61 30 = = = 
40 28 ( ( ( 62 3E ) > > 
41 29 ) ) ) 63 3F ? ., 

? • 
42 2A * * * 64 40 @.' @ @ 

43 2B + + + 65 41 A R A 

44 2C 
' ' ' 66 42 B B B 

45 20 - - - 67 43 c c c 
46 2E • . 68 44 D 0 D 

47 2F I I I 69 45 E E E 

48 30 0 0 0 70 46 F F F 

49 31 1 1 1 71 47 G 6 G 

50 32 2 2 2 72 48 H H H 

51 33 3 3 3 73 49 I I I 

52 34 4 4 4 74 4A J J J 

53 35 5 5 5 75 4B K K K 
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Dec. Hex Geneva Chicago Monaco Dec. Hex Geneva, Cblcago Monaco 

76 4C L L L 110 6E n n n 

77 4D M M M 111 6F 0 0 0 

78 4B. N N " 112 70 p p p 
79 4F 0 0 0 113 71 Q q q 
80 50 p p p 114 72 r r r 
81 51 Q Q Q 115 73 s s s 
82 52 R R R 116 74 t t t 
83 53 s s s 117 75 u u u 
84 54 T T T 118 76 y u v 
85 55 u u u 119 77 w w "' 86 56 v u u 120 78 x H x 
87 57 w w 

"' 
121 79 y y y 

88 58 )( H x 122 7A z z z 
89 59 y y y 123 7B { { { 

90 SA z z z 124 7C I I I 

91 5B ( ( [ 125 7D } } ) 

92 SC \ \ 126 7E 
,., - -\ 

93 50 ], ) J 127 7F 
94 SE A "' .. 128 80 A R A 
95 SF - - 129 81 l ft A -
96 60 . ' . 130 82 c ~ c , 
97 61 a 8 a 131 83 E ~ - -98 62 b b b 132 84 N N A 
99 63 c c c 133 85 0 ii 0 
100 64 d d d 134 86 0 ii 0 
101 65 135 87 

, , , e e e a 8 a 
66 f 136 88 

. 8 . 102 f f a a 
103 67 137 &9 A "' A 

9 g g 6 8 a 
104 68 h h h 138 8A a ii a 
105 69 i i 139 8B "' ..... 

"' i 6 a a 
106 6A j 140 8C 

0 0 a j j a a 
107 6B k k k 141 8D c ~ ~ 

103 6C 1 I 142 8E 
, , , 

I e e e 
109 6D 143 8F • e . m m m e e 
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Dee. Hex Geneva Cbleago Monaco Dec. Hex Geneva Cbleago Monat0 

144 90 .. " " e e e 178 B2 1 1 s 
145 91 e e e 179 B3 l l l 

146 92 • • i I I H~O B4 ¥ ¥ ¥ 

147 93 • i ' I I 181 B5 JJ. JJ. ~ 

148 94 .. " " I I ' 182 B6 a ~ ~ 

149 95 i I • 183 B7 I I :z 
150 96 ii - ,,. n n 184 B8 TI R 11 

151 97 • , 
6 0 0 185 B9 11 1f 11' 

152 98 • • 0 0 0 186 BA J J J 
153 99 

.. " " 0 0 0 187 BB g I 9 

154 9A 0 0 0 188 BC 2 ! 2 

155 9B 0 ,., 
0 0 189 BD Q Q a 

156 9C • • u u u 190 BE m m • 
157 9D u . u u 191 BF fl B 0 

153 9E 
.. 

" u u u 192 co " 
. 

~ I. 

159 9F 0 ii u 193 Cl i . 
i I 

160 AO t t t 194 C2 ., .., .., 

161 Al 0 0 0 195 C3 I ..r I 

162 A2 ¢ ¢ ¢ 196 C4 f f f 
163 A3 £ £ £ 197 cs - ts d -
164 A4 § § § 198 C6 l1 tJ. a 
165 AS • • • 199 C7 « « (( 

166 A6 ' en • 200 ca » )} ,, 
167 A7 13 J) fl 201 cg ... . .. . .. 
168 A8 ® ® 0 2()2 CA 
169 A9 © © D 203 CB A . 

R A 
170 AA TM TM 'Ill 204 

N 

ii cc A A 
171 AB . , , ,., 

0 205 CD 0 0 
172 AC - .. .. 206 CE CE CE [ 

173 AD ~ * D 207 CF ce O! • 
174 AE It f£ ( 20& DO . . -
175 AF 8 B 0 209 Dt - - -
176 BO 00 00 .. 210 D2 ,, 

" " 
177 Bl :!:: ± ± 211 D.3 " " R 
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Dec. Hex Geneva Chicago Monaco 

212 D4 t ' , 

213 DS ' ' , 

214 D6 'I" .... 

215 D7 0 <> • 
216 08 y y i~ 

217 D9 ~ D = 
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Using reserved words as variable names will cause a Syntax error. 

ABS 
ALL 
AND 
APPEND 
AS 
ASC 
ATN 
AUTO 
BACKPAT 
BASE 
BEEP 
BREAK 
BUTTON 
CALL 
CDBL 
CHAIN 
CHR$ 
CINT 
CIRCLE 
CLEAR 
CLOSE 
CLS 
COMMON 
CONT 
cos 
CSNG 
CSRLIN 
CVD 
CVDBCD 
CVI 
CVS 
CVSBCD 

DATA 
DATE$ 
DEF 
DEFDBL 
DEFINT 
DEFSNG 
DEFSTR 
DELETE 
DIALOG 
DIM 
EDIT 
ELSE 
END 
EOF 
EQV 
ERASE 
ERASEARC 
ERASEOVAL 
ERASEPOLY 
ERAS ERECT 
ERASEROUNDRECT 
ERL 
ERR 
ERROR 
EXIT 
EXP 
FIELD 
FILES 
FILLARC 
FILLOVAL 
FILLPOLY 
FILLRECT 

FILLROUNDRECT 
FIX 
FN 
FOR 
FRAMEARC 
FRAMEOVAL 
FRAMEPOLY 
FRAMERECT 
FRAMEROUNDRECT 
FRE 
GET 
GETPEN 
GO SUB 
GOTO 
HEX$ 
IIlDECURSOR 
IIlDEPEN 
IF 
IMP 
INITCURSOR 
INKEY$ 
INPUT 
INSTR 
INT 
INVERTARC 
INVERTOVAL 
INVERTPOLY 
INVERTRECT 
INVERTROUNDRECT 
KILL 
LBOUND 
LCOPY 



LEFf$ 
LEN 
LET 
LIBRARY 
LINE 

. LINETO 
LIST 
LUST 
LOAD 
LOC 
LOCATE 
LOF 
LOO 
LPOS 
LPRINT 
LSET 
MENU 
MERGE 
MID$ 
MKD$ 
MKI$ 
MKS$ 
MOD 
MOUSE 
MOVE 
MO VETO 
NAME 
NEW 
NEXT 
NOT 
OBSCURECURSOR 
OCT$ 
OFF 
ON 
OPEN 
OPTION 
OR 
OUTPUT 

PAINTARC 
PAINTOVAL 
PAINTPOLY 
PAINTRECT 
PAINTROUNDRECT 
PEEK 
PENMODE 
PENNORMAL 
PENPAT 
PEN SIZE 
PICTURE 
POINT 
POKE 
POS 
PRESET 
PRINT 
PSET 
Pf AB 
PUT 
RANDOMIZE 
READ 
REM 
RESET 
RESTORE 
RESUME 
RETURN 
RIGHT$ 
RND 
RSET 
RUN 
SAVE 
SCROLL 
SETCURSOR 
SON 
SHARED 
SHOWCURSOR 
SHOWPEN 
SIN 
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SPACE$ 
SPC 
SQR 
STATIC 
STEP 
STOP 
STR$ 
STRING$ 
SUB 
SWAP 
SYSTEM 
TAB 
TAN 
TEXTFACE 
TEXTFONT 
TEXTMODE 
TEXTSIZE 
THEN 
TIME$ 
TIMER 
TO 
TROFF 
TRON 
UBOUND 
UCASE$ 
USING 
USR 
VAL 
VARPTR 
WAIT 
WAVE 
WEND 
WHILE 
WIDTH 
WINDOW 
WRITE 
XOR 
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Code Error 

1 NEXT without FOR 
2 Syntax error 
3 RETURN without GOSUB 
4 Out of DATA 
5 Illegal function call 
6 Overflow 
7 Out of memory 
8 Undefined label 
9 Subscript out of range 

10 Duplicate Definition 
11 Division by zero 
12 Illegal direct 
13 Type mismatch 
14 Out of heap space 
15 String too long 
16 String formula too complex 
17 Can't continue 
18 Undefined user function 
19 No RESUME 
20 RESUME without error 
21 Unprintable error 
22 Missing operand 
23 Line too long 
26 FOR without NEXT 
29 WHILE without WEND 
30 WEND without WHILE 
35 Undefined subprogram 
36 Subprogram already in use 
37 Argument count mismatch 
38 Undefined array 
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Code Error 
50 FIELD overflow 
51 Internal error 
52 Bad file number 
53 File not found 
54 Bad file mode 
55 File already open 
57 Device 1/0 Error 
58 File already exists 
61 Disk full 
62 Input past end 
63 Bad record number 
64 Bad file name 
66 Direct statement in file 
67 Too many files 
68 Device unavailable 
70 Disk write protected 
74 Unknown volume 

Argument count mismatch (Code 37): the arguments in a subprogram CALL 
statement do not equal the number of arguments in its corresponding SUB 
statement. 

Bad fde mode (Code 54): statements PUT or GET were used with a sequen­
tial file or a closed file to MERGE a non-ASCII file or to execute an OPEN 
with a file mode other than input, output, append, or random. 

Bad fde name (Code 64): An invalid form is used for the filename with 
BLOAD, BSAVE, KILL, OPEN, NAME, or FILES (e.g., a filename starting 
with a period). 

Bad fde number (Code 52): a statement references a file with a file number 
that isn't OPEN or is out of the range of possible file numbers which was 
specified at initialization; the device name in the file specification is too long 
or invalid, or the filename was too long or invalid. 

Bad record number (Code 63): the record number in a PUT or GET state­
ment is either greater than the maximum allowed (32767) or equal to zero. 

Can't continue (Code 17): the command CONT is typed, but there is no pro­
gram to concinue, the program has just been modified, or the program was 
stopped due to an error. 
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Device 1/0 Error (Code 57): an error occurred on a device I/O operation. 
DOS can't recover from the error. 

Device unavailable (Code 68): Reference has been made to a device that is 
not connected (i.e. external drive). 

Direct statement in file (Code 66): a direct statement is encountered while 
WADing or CHAINing to an ASCil format file. The WAD or CHAIN is 
terminated. 

Disk full (Code 61): there is no more storage space on diskette. When this 
error occurs, files will be closed. 

Disk write protected (Code 70): an attempt was made to save data to a write 
protected disk. 

Division by zero (Code 11): the Computer is asked to divide a number by 0. 

Duplicate Definition (Code 10): the Computer is told to DIMension a numeric 
or string Matrix after it has already been DIMensioned earlier in the same 
program. 

FIELD overflow (Code 50): a FIELD statement is attempting to allocate more 
bytes than were specified for the record length of a random file in the OPEN 
statement, or the end of the FIELD buffer was encountered while doing 
sequential I/O (PRINT#,WRITE#,INPUT#,etc.) to a random file. 

File already exists (Code 58): a NAME statement has specified a filename 
that is identical to a filename already used on the diskette. 

File already open (Code 55): you tried to OPEN a file for sequential output 
or append, but the file is already OPEN, or you tried to KILL a file that is 
open. 

File not found (Code 53): a statement such as LOAD, KILL, NAME, FILES, 
or OPEN has referenced a file that does not exist on the specified drive. 

FOR without NEXT (Code 26): an attempt is made to RUN a program con­
taining a FOR-NEXT loop, but the word "NEXT'' is missing. 

IDegal direct (Code 12): the Computer is asked to INPUT a value or string 
in the Immediate or Direct mode. 
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megal function call (Code 5): illegal values are used with the built·in math 
functions 1 or the Computer cannot figure out what to compute because of the 
values it received. 

Input past end (Code 62): this is an end of file error. An input statement 
was executed for a null (empty) file or after all the data in a sequential file 
was already input. To avoid this error, use the EOF function to detect the end 
of file. This error also occurs if you try to read from a file that was opened 
for output or append. 

Internal error (Code 51): there has been an internal malfunction in BASIC. 
The conditions under which the message appeared need to be reported to 
Microsoft. 

Line too long (Code 23): a line has been entered that has too many 
characters. 

Missing operand (Code 22): the Computer is not given all the information 
required to carry out its directive. 

NEXT without FOR (Code 1): an attempt is made to RUN a program con· 
taining a FOR·NEXT loop, but the word "FOR" is missing. 

No RESUME (Code 19): an ON ERROR GOTO statement is used to branch 
to a specified program line, and the Computer does not encounter a RESUME 
statement before the program stops. 

Out of DATA (Code 4): the Computer is told to READ more items from the 
DATA statement than are available. 

Out of heap space (Code 14): the Macintosh heap is out of memory which 
may result in the inability to use the desktop accessories. 

Out of memory (Code 7): an attempt is made to store a program larger than 
the Computer's memory storage space. Also occurs when a matrix variable is 
assigned more elements than there is space in memory to store it. 

Overflow (Code 6): the Computer is unable to use a number because it is 
either too large or too small. An overflow condition can also be created by 
routine mathematical calculations at either the statement or command levels. 
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RESUME without error (Code 20): the Computer encounters a RESUME 
statement without first finding an ON ERROR GOTO statement. 

RETURN without GOSUB (Code 3): the Computer reads a RETURN state· 
ment but there is no corresponding GOSUB. 

String formula too complex (Code 16): string manipulation has become too 
complicated or too long for the Computer. 

String too long (Code 15): an attempt is made to store more than 32,767 
characters in a string variable. 

Subprogram already in use (Code 36): the subprogram that was called has 
already been called and has not yet been ended or exited. 

Subscript out of range (Code 9): the elements in a numeric or string matrix 
are beyond the range of values reserved in the DIM statement. 

Syntax error (Code 2): a command, statement or function is misspelled, or 
an operator is omitted. 

Too many mes (Code 67): SA VE or OPEN is used in an attempt to create 
a new file when all directory entries on the diskette are full or the file specifi· 
cation is invalid. 

Type mismatch (Code 13): a numeric value is assigned to a string variable, 
or a string is assigned to a numeric variable. 

Undermed array (Code 38): the array was not created before it was refer· 
enced by a subprogram SHARED statement. 

Undefined label (Code 8): a branching statement such as GOTO or GOSUB 
calls for a line that does not exist. 

Undermed subprogram (Code 35): the subprogram that was called is not in 
the program. 

Undermed user function (Code 18): a function is called before it was defined 
with a DEF FN statement. 

Unknown volume (Code 74): A reference has been made to a diskette that 
isn't in the drive. 
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Unprintable error (Code 21): the ERROR statement is used to self-inflict an 
error, and the resulting error code is not one used by the Computer. 

WEND without WHILE (Code 30): a WEND was found before a matching 
WHILE was executed. 

WHILE without WEND (Code 29): a WHILE statement does not have a 
matching WEND. A WHILE was executing when an END, STOP, or 
RETURN statement was found. 
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!;l n this section, we'll briefly cover the valuable functions of the • 
~(Apple) Menu. 

Scrnpboolc 
Alarm Clock 
Note Pad 
Calculator 
Key Caps 
Control Panel 
Puzzle 

Mkro;:oit BASIC (d) 

11 items 

lliet11 Special 

Microsoft BASIC 
578K in disk 

Sample Programs 

ll 
~--' 

S•~s \~rn FoMer 

60K in fo Ider- 21 K avail ab le 

[Ji] [Ji] [EJ [El 
Mus1e T ermma I CrossRef Compr~ssor 

, 

Save any program that you may have in memory and Quit Microsoft BASIC 
to return to the Finder. 

All About ... 
The very first item in the Apple Menu is the "All About" inquiry. This tells 
us some information about whatever applications we're currently using. For 

442 
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example, if we were in the Finder, the first item in the Apple Menu would 
be "About the Finder ... " and would tell us which version we're using. 

If we were in Microsoft BASIC, this selection would be "About Microsoft 
BASIC ... " 

Alarm Clock 
An extremely useful feature of the Macintosh is its built in alarm clock. 

Select Alarm Clock from the Apple Menu. 

After the disk drive stops spinning, a small box with the current time will be 
displayed. Move the pointer to the little switch that resembles a flag on a 
mailbox. Then click the mouse. 

More boxes appear, with icons for changing the date and time, as well as the 
alarm clock. Right now, let's set the alarm. 

0 8:37:39 RM ! 
5/22/85 

Move the mouse pointer to the box that has the illustration of an alarm clock 
and click the button. The box will darken and an hour/minute/second format 
will appear underneath the current time display. 

To set the time, move the pointer to the hour's position and click the button. 
Two arrows will appear, one pointing up and the other pointing down. Move 
the mouse pointer to either one of these and press the button. If you click it 
once, the hours will change by one. But if you press and hold the button over 
one of the arrows, the hours will rapidly increase or decrease, depending on 
which arrow you point to. 

Follow the same procedure for the minutes and seconds. Set the alarm to go 
off within five minutes of the current time. 

Once the alarm settings are where you want them, point the mouse to the 
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small switch to the left of the alarm time and click. If the switch is up, the 
alarm is set to go off. 

0 1 :54:33 PM ! 

f!l lfd:OO:OO RM llJ 
@~ 

To close the panel on the alarm clock, click the flag. To put the clock away, 
click the close box. 

Note Pad 
When the phone rings and you have to jot down a quick telephone number, 
you'll always have the Computer's eight page Note Pad ready. Select Note 
Pad from the Apple Menu. 

Nute Pad 

Keep up to e1 ght pages of notes 
here 1n the Note Pad. Cl1ck on 
the dog-ear to turn to the 
follow1ng page. Click in the 
lower left corner to turn to the 
prev1 ous page. 

1 

~· 

To write on the Note Pad, simply type at the keyboard. (The disk must not 
be· write-protected}. Full editing and word wraparound features are included. 
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To tum to the next page, point the mouse button inside the small triangle of 
''paper'' that is pulled back for us down in the lower left comer of the pad, 
then click the mouse button. Zip! Macintosh turns the page for us! To go 
back a page, point at the leftmost lower comer of the pad and click. 

· Let's save the instructions on page 1. Tum to page 2, and type in this short 
memo (we'll need it for testing another item of the desktop accessories): 

6/1 Taxes due on ranch 
6/9 Bud!tet Meet.ins 
7/21 Meet with brake r 
7/22 Meet with Swiss Banker 
7/23 Meet with IRS 
7/24 Meet with travel a sent 
7/25 Leave far Brazil 

Now, using the mouse-shading techniques we learned for editing lines, use 
the mouse to shade the whole memo. Press and hold the mouse button and 
move it up. When the whole memo is shaded, select Copy from the Edit 
menu. Then remove the Note Pad by clicking its close box. The memo will 
be saved when the box is closed. 

By the way, did the Computer beep while entering that memo? If not, then it 
probably will shortly. That is the Alarm on the clock. 

Curious to see where that copy of the memo is? Pull the Edit menu down 
again and select Show Clipboard. Aha! 

Scrapbook 
Our most frequently used notes, letters, or MacPaint pictures can be Pasted 
into the desktop's Scrapbook. Select Scrapbook from the Apple menu, and 
take a moment to look it over. Below the scrapbook "page," note the scroll 
bar with its scroll box, the page counter which shows we are on page "1 of 
5" pages, and the word ''TEXT'' which identifies the contents of this first 
page. To see what's on the other pages, put the pointer in the scroll box and 
drag it left. The page counter changes to indicate what page we are looking 
at and ''TEXT'' becomes "PICT." 
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All transactions with the Scrapbook are done through the Clipboard, and we 
just happen to have something in our Clipboard (remember when we copied 
the memo from the Note Pad in that last section?). Let's Paste it into the 
Scrapbook. Select Paste from the Edit menu. The disk drive will spin and 
soon a copy of page two of our Note Pad will be in the Scrapbook. Look 
at the page counter. Our memo has become page 1 of 6 pages. 

Scrapbook 

use the Scrapbook to store a var1ety of text select1ons 
and p1ctures wh1ch may be transferred between 
applicat1ons. Us1ng the ed1t menu, Cut or Copy rm 1tem 
from the Scrapbook, then Paste 1t 1nto an applfcat1on 
document. 

I 1 of 5 TEXT 

From here, we can take Scrapbook items, and Paste them into some applica­
tions programs (e.g. MacPaint, MacWrite). Click the close box to put the 
Scrapbook away. 

Calculator 
This is truly a handy one. Whip out the Calculator from the Apple Menu. 

Using the mouse or keyboard, we can enter numbers and perform normal cal­
culator functions. If you can imagine, this calculator will support a number 
up to 9E+4950 (that is, 9 with 4,950 zeros after it!) without generating an 
error. 



The Apple Menu 447 

D Calculator 

Any number left in the Calculator's display will remain intact until we tum 
the computer off, change applications, or RESET the machine. 

Puzzle 
After a long and tedious debugging session, take a breather by playing this 
frustrating game. (They used to be plastic when I was a kid. It was fairly 
easy to cheat by prying off those slippery digits and putting them back in the 
right order. Not so simple anymore!) 

Control Panel 

n~ n~ ~ rr 
~ n~ ~ ! 
® an a ll! 

{) n@ ~ ~ 

We can modify many of Macintosh's operating functions, like the volume 
level of Macintosh's speaker. Using the mouse, select Control Panel from the 
Apple Menu. 
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CLOSE BOX DATE 

MOUSE 
TRACKING 

Volume Level 

BACKGROUND 
PATTERN 

TITLE BAR 

DOUBLE· 
CLICK RATE 

COMMAND 
FLASH 
RESPONSE 
KEYBOARD 
REPEAT 
INSERTION 
POINT 
BLINK 

KEYBOARD 
TOUCH 

To adjust the volume from moderately loud to silent, move the pointer to the 
slide and press the mouse button. Drag the slide up for a higher volume level 
or stop it on zero to shut it off completely. When we let go of the button, 
Macintosh will beep, so we can check the new volume level. 

Mouse Tracking 
Mouse tracking can be adjusted for two speeds, proportional to movement (0) 
or exaggerated (1). Some applications that require precise mouse movement 
may need the tracking set to 0. 

Background Pattern 
The Control Panel will also allow us to customize the background pattern or 
choose one from a large selection. To edit the current pattern, click the mouse 
( +) inside the pattern editing window. To save the change, click the mouse 
in the pattern viewing window just to the right of the edit window. If we 
want to select a predefined pattern, click the white bar above the pattern 
viewing window. 
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Double-Click Rate 
We may also change the speed of the double-dick; necessary for Opening 
documents .and applications programs. 

Insertion Point Blink 
Even the rate of the blinking insertion point can be adjusted. A higher number 
produces faster blinking. 

Command Flash Response 
Each time we select a menu item, Macintosh gives us some visual feedback 
by flashing the selection. The number of blinks can be changed in the Com· 
mand Blinking box. 

Setting the Date and Time 
In the same manner as we set the alarm clock, we can choose the hours, 
minutes, or seconds in the clock window and then adjust them using the up 
and down arrows. Use the same procedure for changing the date. After the 
changes are set, click the mouse anywhere inside the Control Panel to imple· 
ment the new date and time. 

Keyboard Repeat 
The rate of keyboard repeat can be adjusted by changing a value in the 
keyboard window (0 is the slowest, and 4, obviously, is fastest). 

Keyboard Touch 
Even keyboard "touch" can be adjusted. A setting of 4 will require us to press 
a little harder on the keys, whereas a 0 value will accept the lightest keypress. 

(See Chapter 21 The ASCII Set for infonnation about the Key Caps desktop 
accessory). 
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A 

Abbreviations 155 
ABS 54,211 
Alarm Clock 443 
AND 329 
Apple Menu 162,442 
Answers to Exercises 405 
APPEND 363 
Arithmetic Functions 36,209 
Arrays 288 
ASC 164 
ASCII 75,161,367 

Chart 162,285,430 
Assembly Language CALL 340 
ATN 221 

B 

Back Space Key 16,21 
Backup 11 
BASIC 13,15 
BEEP 345 
Brightness Adjustment 
Byte 70 

c 

12,19,385 

Calculator (Direct 
Command) Mode 

CALL 340 
65,446 

Characters 
ASCII 161,430 
declaration 201 
special 161 

CHR$ 163 

CINT 
CIRCLE 
CLEAR 
Clipboard 
Clock 

205 
350 

299 
24 

setting 195,443 
DATE$ 195 
TIME$ 132,195 

CLOSE 359 
CLS 65 
Codes 

ASCII 161,430 
error 398 ,436 

Comma 42,268 
Commands 20 

window 14,65 
Command B 20,76 
Command E <elE) 12 
Command L <ISL) 18,76 
Command S <elS) 86 
COMMON 374 
Common Log 215 
Compressed Format 75,367 
Computer Program 15 
Concatenate ( +) 175 
Conditional Tests 57 
CONT (Continue) 87,92 
Control Panel 447 
cos 218 
CSNG 205 
CSRLIN 248 
Cursor (insertion point) 14, 16 
Cut <18X) 22 

D 

DATA 141 
Data Processing 
DATE$ 195 
Debugging 383 

357 



Define Statements 
DEFDBL 202 
DEF FN 223 
DEFINT 204 
DEFSNG 203 
DEFSTR 174 

DELETE 91 
Desktop 7 
Dialog box 9 
DIM 294 
Disk 8 
Disk Eject <DJE) 8 
Division 36 
Double-Precision 48,200 

E 

Edit 21 
Ejecting A Disk (filE) 
ELSE 159 
END 32,107 
EOF 364 
EQV 335 
ERASE 300 
ERL 401 
ERR 401 
ERROR 397 
Error Codes and Messages 
EXP 215 

8 

Exponential notation 46,212 
Expressions 

logical 329 
numeric 66 
relational 54 
string 145 

F 

FILES 73,367 

27,397,436 

Index 453 

File 
buffer 358 
extensions 371 
length and characters 

Find Next <GIN) 153 
FIX 209 
Flowcharting 378 
Fonts 341 
FOR-NEXT 76 
FRE(O) 14,69 
Functions 

arithmetic 209 
defined 223 
integer 109 
intrinsic 209 
string 145 
trigonometric 218 

G 

GET 352 
GO SUB 
GOTO 

125 
54,77 

228 Graphics 
Guided Tour 

H 

HEX$ 167 

5 

75 

Hexadecimal Conversion 166 

I 

IF-THEN 54,159 
IF-THEN-ELSE 159 
Image Line, PRINT USING 263 
IMP 335 
Initialize A Disk 
INKEY$ 255 
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INPUT 60,157,276 
INPUT# 361 
INPUT$ 261 
Insert Bar 14,21 
INSTR 188 
INT 49,109,209 
Integer division 117 
Integer precision 204 
Interpreter 61 
Interrupt (Reset) Switch 5,11,20 
Inverse trigonometric functions 221 

K 

Key Caps 162 
Keyboard Buffer 198 
KILL 371 

L 
LCOPY 285 
LEFr$ 183 
LEN 173 
LET 38 
LINE 242 
LINE INPUT 
Line Labels 
Line length 
Line Numbers 
Line Printer 
LIST <1I9L) 
List Window 
LUST 282 

166 
26,125 
159 

26,32,39 
282 
18,76,89 

14,31 

LOAD (Open) 73,357 
LOCATE 246,251 
LOG 212 
Logical Operators 329 
LPRINT 281 
LPRINT TAB 282 
LPRINT USING 284 

M 

Matrix 293 
MERGE 368 
MID$ 183 
Modes 

Calculator 65 
Immediate Mode 65 

Modular Programming 378 
MODulo 212 
MOUSE 345 
Multi-Dimension Arrays 310 
Multiple Statement Lines 151 

N 

NAME 372 
Natural Log 213 
Negation 36 
NEW 14 
NEXT 77 

optional 157 
NOT 335 
Note Pad 444 
Numeric Variables 38 

0 

OCT$ 167 
Octal Conversion 
ON ERROR GOTO 
ON GOSUB 127 
ON GOTO 121 
OPEN 358 
Operators 

36 
329 

166 
397 

arithmetic 
logical 
relational 

OPTION BASE 
54 

294 



()ption key 161 
OR 329 
Order of ()perations 49,337 
Output Window 14 

p 

Parentheses 49 
Paste <DJV) 22 
PEEK 322 
Pixel 228 
POINT 351 
POKE 322 
POS 101,248 
Precision 13,200 
PRINT 16,30,156 
PRINT# 361 
PRINT TAB 97 
PRINT USING 263 
PRINT# USING 360 
Print Zones 42,84,97 
PRESET 228 
PSET 228,355 
PTAB 350 
PUT 352 
Puzzle 447 

Q 

Question Mark 
Quitting BASIC 
Quotation Marks 

R 

156 
19,159 
16,42,156,171 

RANDOMIZE 134 
READ 141,169 
Relational ()perator& 54 
REM 31,156 

Index 455 

Reserved Words 434 
Reset (Interrupt) Switch 5,11,20 
Resident Program 38 
RESTORE 145 
RESUME 400 
RETURN 126 
RIGHT$ 183 
RND 49,130 
ROM Routines 340 
RUN <llR) 18,90 

s 

SA VE (Save As) 72,357 
Scientific Notation 

(see Exponential Notation) 
Scrapbook 445 
Screen Dump 285 
Searching 152 
Semicolon 42,61,101 
SON 124 
Show List Window <iBL) 31 
Show Second List 31 
SIN 218 
Single-Precision 48,200 
Size Box 15 
Sort 302 
SPACE$ 193 
SPC 193 
Special Characters 161 
SQR 210 
Start <BIIR) 18 
Statement 

conditional 57 
define 223 
program 29 
unconditional 57 

STEP 78,237,351 
Step <IJT) 395 
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STOP (IBB) 20,76,90 
String 

arrays 298 
comparisons 168,173 
data 169 
matrices 315 
variables 145,155 

STR$ 182 
STRING$ 192 
Subprogram 27, 125 
Subroutine 124 
Suspend <II S) 86 
SWAP 344 
Syntax Error 402 
SYSTEM 159 

T 

TAB 97 
TAN 218 
Text Mode (Ascm 
THEN 55,58 
TIME$ 132, 195 
TIMER 135 
Title Bar 15 
TO 77 

75,367 

Trigonometric Functions 218 
TROFF (Trace Off) 393 
TRON (Trace On) 393 
Turning the Computer Off 12 
Turning the Computer On 5 

u 

Unconditional branching 57 
Upper Case Mode 

l!E 01''1!.J93 Key 9 
USING 263 

v 

VAL 179 
Variables 

classifying 38,145 
define 174 
names 39,154,155 
reserved words 434 
subscript 289 

VARPTR 342 
Video Display 

clearing 65 
graphics 228 

w 

WHILE-WEND 107 
WIDTH 68,84 
Windows 

BASIC 7 
Command 
Enlarging 
List 14 
Output 14 
Second List 

WRITE 249 

14 
15 

31 

Write Protect (Locking Disk) 

XYZ 

XOR 335 

+ 38,274 
38,274 

* 38,266 
210,278 

I 38 
\ 117,270 
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( ) 49 
> 54 
< 54 
= 54 
<> 54 
<= 54 
>= 54 

202,275 
# 204,263 
% 204,264 
$ 145,265 
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