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Read Pointer: 
OPEN FILENAME$ + " Pointer" AS #1 LEN = 4 
FIELD #1, 2 AS NEWID$, 2 AS OLDID$ 
GET #1, 1 
NS = CVl(NEWID$) 
OS = CVl(OLDID$) 
RETURN 

OpenDataFile: 
OPEN FILENAME$+" Data" AS #2 LEN= RLENGTH 
X=O 
FOR J = 1 TO NUMBEROFITEMS 

FIELD #2, X AS 09$, L(J) AS FILEDATA$(J) 
X = X + L(J) 

NEXTJ 
RETURN 

RequestEntry: 
IF OS = OTHEN ID = NS ELSE ID= OS 
PRINT : PRINT LABEL$(1 ); ": "; ID 
FOR ITEM = 2 TO NUMBEROFITEMS 

PRINT LABEL$(1TEM); 
Ask: INPUT X$ 

IF ITEM= 3 AND LEN(X$) = 0 THEN QUIT= 1 : GOTO EndRequest 
IF LEN(X$) < = L(ITEM) THEN GoodValue 
PRINT "Too long - Reenter" : PRINT " : "; : GOTO Ask 

Good Value: 
KEYDATA$(1TEM) = X$ 

NEXT ITEM 
QUIT= 0 

PrepareSpace: 
IF OS = 0 THEN NS = NS + 1 ELSE GET #2, OS : OS = CVl(FILEDATA$(1)) 
RETURN 

WriteData: 
LSET FILEDATA$(1) = MKl$(10) 
FOR ITEM = 2 TO NUMBEROFITEMS 

LSET FILEDATA$(1TEM) = KEYDATA$(1TEM) 
NEXT ITEM 
PUT #2, ID 
RETURN 
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Write Pointer: 
LSET NEWID$ = MKl$(NS) 
LSET OLDID$ = MKl$(DS) 
PUT #1, 1 
RETURN 

This program is intended to be a simple example of a workable 
mailing-list data entry program. Using the preceding discussion 
and some of the routines of this program you should be able to de­
velop programs to delete entries, change entries, and print mailing 
labels. The benefits of doing things this way are tremendous. With 
all of the information about the mailing list stored in a file, this one 
program can be used to process many different mailing lists . 

There are many areas in which this program can be made 
more flexible. We might use FILES$(1) to request the mailing-list file 
name from the program operator. We might eliminate the DATA 
statements from the program by placing that data in the "Pointer" 
file along with the data already there. As the program stands, it can 
handle different labels and different item lengths. We only have to 
change the DIM statement to enable this program to handle mailing 
lists with more items per entry. Even this can be managed with the 
variable DIM feature. We will soon find that we have to write a pro­
gram to manage the companion file that contains all of this nice in­
formation. That is a small price to pay. When we can change the 
behavior of a program by changing data in a file, we approach 
data-base-management capabilities. One goal for programmers is to 
create programs that can handle many tasks without changing the 
program itself. 

Programming for the delete and change functions can be han­
dled by either writing separate programs or by including the new 
subroutines right in Program 13-2. We could even provide a menu 
that lets the user select which function is desired. 
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~~~~~~~~~s_u_DI~DI~a_r_y~~~~~~~~~~~~~~~~~~~~~ 
Once we organize files in records of a fixed size we may get at 
any data entry in the file as long as we know where it is. We 
have designed a mailing-list system. We have written the pro­
gram to enter data into this file using keyboard interaction. 
Arrays have been used to good advantage to provide a flexible 
system. We must simply change the name of the file in one 
line of our program to work with a different mailing list. By 
changing only a few DATA statements we can even dramati­
cally change the mailing-list file itself. This experience has 
pointed the way to concepts that will allow us to store the 
characteristics of a mailing-list system in yet another file. 

~--~~~~~~~P~r-o_b_l_e_DI~s-f_o_r~s-e_c_t_io_n~l-3~-2~~~~~~~~~~~~-
1. Incorporate a delete routine in the name-and-address 

entry program. 

2. Write a program to edit data in the mailing-list file . Use the 
file management subroutines from Program 13-2. Display 
each item and ask if the user wants to make a change. 

3. Write a program to display all data from the file for names 
having a specified code. Use the file management subrou­
tines from Program 13-2. 

4. Write a program that will print mailing-address labels. Set 
the program up so that it requests up to ten ID numbers 
from the keyboard and then prints all of the labels. Use the 
file management subroutines from Program 13-2. (The next 
step would be to have the program read the list of IDs from 
another file prepared by yet another program.) 

5. Modify our mailing-list system by placing the labels and 
item limits in the "Pointer" file. Have the program request 
the file name from the keyboard. You will have to write a 
little program to write the data to the "Pointer" file in the 
first place. To do this you can field the same file three 
ways. Thus, different records may be used for different 
purposes. Here is one possible set of FIELD statements. 
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REM ** OPEN the Pointer file 
lnitPtr: 

OPEN FILENAME$+" Pointer" AS #1 LEN= 6 
FIELD #1, 2 AS NEWID$, 2 AS OLDID$ 
FIELD #1, 2 AS NUMBEROFITEMS$ 
FIELD #1, 4 AS LA$, 2 AS LE$ 
RETURN 

13-3. Enhancing the Data Entry Program 

Program 13-2 sets up a mailing list. Now let's use some more of the 
Macintosh features. We can dress up the program by using win­
dows, edit fields, and buttons. Using these features, we may take 
advantage of the tremendous power of the Macintosh. This can be 
done without changing any of the structure of the program we 
have already written. Once again we will reap the benefits of devel­
oping programs in segments. We only have to change the 
RequestEntry subroutine and manage the windows at the begin­
ning and the end of the program. You may find that it helps to ex­
periment and watch the results. When a program produces a 
pleasing appearance and behaves well, use it that way. 

We should establish the window for data entry early in the 
program. The following two statements immediately after the DIM 
statement.in Program 13-2 set the window up. 

WINDOW CLOSE 1 
WINDOW 2,,(50,41 )-(350,260),-2 

Simply closing window 1 at the beginning enables our program to 
restore it to the same position and dimensions at the end. Using any 
window 2 through 4 makes this possible. If this program is going to 
be used after other programs have left a variety of windows on the 
screen, then we should close them all. But, if every program 
cleaned up at the end, then we wouldn't have to worry about that. 
Again, it is a good idea to clear the desktop by clicking the go-away 
boxes on the List windows and the Command window before run­
ning programs with windows. 

At the end of program execution, all that has to be changed is 
what happens in the control routine when QUIT = 1. The follow­
ing line does it: 

IF QUIT = 1 THEN CLOSE : WINDOW CLOSE 2 : WINDOW 1 : END 

The RequestEntry subroutine will still ask the same questions 
and return the entered data in the same form as the version used in 
Program 13-2, but we have the opportunity to present a profession-
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al looking screen. Let's use buttons to allow the user to "Enter" or 
"Quit" at any time. This means that the program will not have to 
test for a null entry. Using EDIT FIELD for data input makes it easy 
to display fields that give a visual indication of the maximum length 
of the item. 

An edit field is an area in an output window that has the same 
powerful built-in editing features provided by the dialog box that 
allows the user to enter a program name. This is done with a state­
ment of the following form: 

EDIT FIELD number,a$,(x1 ,y1 )-(x2,y2),type,justify 

Edit fields are numbered just the way the buttons are numbered. 
The string a$ will be displayed in the edit field. If the string is null, 
the display will match the window background pattern. If the 
string contains characters, they will appear highlighted in the field 
until the next EDIT FIELD statement is executed. (xl,yl)-(x2,y2) is 
the now familiar format for specifying a rectangle. There are four 
edit field types: Types 1 and 2 use the rectangle specification to 
draw a box around the field, and types 3 and 4 display no box. 
Types 2 and 4 allow Return in the field, but 1and3 do not. Finally, 
justify values 1, 2, and 3 produce left, center, and right justification 
of the string within the field, respectively. Only the edit field num­
ber is required. All other specifications are optional. However, the 
string a$ and the rectangle specification must either be used or not 
used together. 

The EDIT$ function returns the current string contents of an 
edit field. The statement 

X$ = EDIT$(1) 

assigns the contents of edit field number 1 to the string X$. 
Once several edit fields have been displayed, the mouse and 

the DIALOG function may be used to move about from field to field. 
DIALOG(O) = 2 indicates that the mouse has been clicked in an edit 
field. The field number is found in DIALOG(2). If the value of 
DIALOG(O) equals 6, that means the Return key has been pressed in 
a type 1 or type 3 edit field. It is up to your program to determine 
which field is active at that time. 

A statement of the following form may be used to close an edit 
field: 

EDIT FIELD CLOSE number 

Displaying a prompt and managing an edit field are indepen­
dent. So, we can get away from the cryptic labels of Program 13-2. 



351 Enhancing the Data Entry Program 

The following DAT A will make the screen more readable: 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

9 
ID #, 
Code, 
Last, 
First, 
Addr, 
City, 
State, 
ZIP, 
Phone, 

2 
2 

20 
20 
30 
20 

2 
5 

17 

Now, we come to the RequestEntry subroutine itself. The sub­
routine will set up the edit fields with the prompts and establish 
the "Enter" and "Quit" buttons. Following this the edit fields must 
be monitored. The user may move from one field to the next by 
pressing Return or the user may move to any other field by clicking 
on it with the mouse. Our program needs to know the difference. 
Whenever the user clicks the mouse on one of the buttons the pro­
gram must react. If the user clicked on "Enter" then the program 
must verify that no items have too many characters. Program 13-3 
takes care of everything. 

Program 13-3. Program 13-2e with EDIT FIELD. 

RequestEntry: 
IF DS = OTHEN ID= NS ELSE ID= DS 
CLS 
MOVETO 2, 20 : PRINT LABEL$(1 ); ": "; ID 
FOR ITEM = 2 TO NUMBEROFITEMS 

X = ITEM•20 
MOVETO 2, X : PRINT LABEL$(1TEM) 
EDIT FIELD ITEM,"",(50,X-13)-(52+8•L(ITEM), X +2),1,1 

NEXT ITEM 
BUTTON 1, 1,"Enter",(50, 190)-(100,206), 1 
BUTTON 2, 1,"Quit" ,(150, 190)-(200,206), 1 
ITEM= 2 
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Begin Entry: 
EDIT FIELD ITEM 
Poll: PROCESS = DIALOG(O) : IF PROCESS = 0 THEN Poll 

IF PROCESS = 6 THEN NextEditField 
IF PROCESS = 2 THEN NewEditField 
IF PROCESS = 1 THEN EndEntry 
GOTO Poll 

NextEditField: 
ITEM = ITEM + 1 
IF ITEM > NUMBEROFITEMS THEN ITEM = NUMBEROFITEMS 
GOTO BeginEntry 

NewEditField: 
ITEM = DIALOG(2) 
GOTO BeginEntry 

End Entry: 
PRESS = DIALOG(1) 
IF PRESS = 2 THEN QUIT = 1 : GOTO EndRequest 
IF PRESS = 1 THEN QUIT = 0 
FOR ITEM = 2 TO NUMBEROFITEMS 

KEYDATA$(1TEM) = EDIT$(1TEM) 
IF LEN(KEYDATA$(1TEM)) < = L(ITEM) THEN VerifyNext 
X = ITEM•20 
EDIT FIELD ITEM,KEYDATA$(1TEM),(50,X-13)-(52 + 8•L(ITEM), X + 2), 1, 1 
GOTO BeginEntry 

VerifyNext: NEXT ITEM 

EndReque~:RETURN 

Program 13-3 gives the user total flexibility to enter item data 
and then examine the entry before deciding to use the mouse to se­
lect "Enter. " If an entry is too long, NewEditField highlights the 
faulty item. The user can even go back to an earlier item in the list 
at any time before even typing all the items in. 

Note that NextEditField stays at the last item when the user 
presses Return following the last item. All others cause the next 
edit field to become active following the Return key. The control 
routine should control the output window for RequestEntry. 
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D Demo ED IT FI ELD 

ID # 3 

Code D 
Last l J 
First l J 
Addr r l 
Cit!-1 r l 
State D 
ZIP I 
Phone r l 

l Enter ) Quit l ~ 

Id! 
Figure 13-2. Show edit fields of Program 13-3. 

A next step in developing a complete mailing-list system might 
be to create a menu listing all of the available options. Such a menu 
could be either pulled down or made up of buttons to click with the 
mouse. The various options might all be in the same program or 
could be accessed through the CHAIN statement. (See Appendix B.) 
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The Microsoft 
BASIC Menu Bar 

'I!e Apple menu is the standard menu that contains the Macin­
tosh desk accessories. The About Microsoft BASIC ... option dis­
plays the version number and date of release. If we are working 
along and want to keep track of the time, we can access the Macin­
tosh Alarm Clock through this menu and place it on the desktop. It 
remains there even while hidden by BASIC windows. Click on the 
close box to put it away. 
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Rbout Microsoft BRS IC ... 

Scrapbook 
Rlarm Clock 

Calculator 
Key Caps 
Control Panel 
Puzzle 



File 

356 Appendix A 

Any of these desk accessories can be opened and used while in 
BASIC. You can use the Scrapbook to save routines that you use 
very often. They will be instantly available. Keep notes in the Note 
Pad and refer to them when needed. Leave notes for a fellow Mac­
intosh user. All this is done without more than a brief pause while 
still in BASIC. 

Saue 
Saue Rs ... 
Print ... 
Quit 

The File options all have to do with managing program files. They 
do not affect data files. See Appendix B for a complete discussion of 
dealing with files on disk. 

NEW prepares the BASIC work area for a new program. The 
NEW keyword can also be typed in the Command window. If you 
are working on a program with a name, then the program is erased 
and the title of the output window is changed to Untitled. But if you 
have made changes to the program or the title is Untitled, then you 
get the following dialog box: 

Current program is not saued Yes 

Do you want to saue it before proceeding? No 

(Cancel) 

Figure A-1. Offering to save the current program. 
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If you respond No, then the program is erased from memory. An 
unsaved program is gone forever. A program that has already been 
saved on disk is gone from memory, but is 1>till in its original form 
on disk. You may decide not to save the changes made in the cur­
rent session if you have just been tinkering and want to keep the 
original. If you Cancel, then you are back where you were. If you 
say Yes, then BASIC asks for a file name as shown in Figure A-2. 

Saue program as: HayBookO ... 

( Eject ) 

( )~WP ) ( Cancel ) ( Orim~ ) 

QTeHt ®Compressed O Protected 

Figure A-2. Name dialog for saving programs. 

Any name that fits in the name box is OK. BASIC allows up to 255 
characters, but don't try it! Only 12 to 15 characters are displayed 
by some BASIC features, and the icons on the desk top will be im­
possible to deal with. 

After we have entered a file name in the file name dialog box, 
BASIC checks to determine if we have a file with that name already 
on this disk. If we do, another dialog box lets us either replace it or 
cancel with Yes or No. 

Saving with the Text option allows us to edit the program with 
a word processor. Programs saved in Text format can also be 
merged into other programs later. (See Appendix B.) The Com­
pressed format does not allow the use of MERGE, but takes less 
space on the disk. Protected format encodes the program so that it 
can only be run later. A protected program will not show up in the 
List window and cannot be edited. Be absolutely certain that you 
have an unprotected copy to work with. Click the format you like, 
enter your program name, and click OK, or press Return to contin­
ue with the Save process. 
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We can request a program from the disk by using Open in the 
File menu or typing the keyword LOAD in the Command window. 
We first have the opportunity to save the current program. Then 
we get the dialog box of Figure A-3 allowing us to choose from all 
the files on the disk. 

Program 7-1 ~ Program 7-2 ( Open ) HayBook02 ... 
Program 7-3 

I Program 7-4 ( Eject ) 
Program 7-5 
Program 7-6 ( Cancel ) 
Program 1-1 fQ 

Figure A-3. Open and LOAD file name dialog box. 

Select a file name by clicking on the file name and then click the 
Open button, or just double-click the file name. If the file doesn't 
exist, then we get an error box reporting "File not found." Click OK 
or press Return and try again. It is a good idea to keep file names on 
the short side so they can be seen in the scroll window. 

If you have a second disk drive, you may click on the Drive 
button to change to the other drive and choose from the files on the 
disk there. The eject button allows you to eject either disk and in­
sert another. You can also use programs on more than one disk 
from Microsoft BASIC, even if you have only the internal drive for 
your Macintosh. 

Programs may also be opened with the LOAD "file name" state­
ment in the Command window. To load a program from a disk in 
the external drive, simply add the name of the disk in front of the 
program name with a colon separating the disk name and the pro­
gram name. So, to use a program named "Taxes" on a disk named 
"Year 2001", simply use the program name-"Year 2001:Taxes". 
The disk name may be referred to as the volume name. If the disk 
is not in the drive at the time, Microsoft BASIC will instruct you to 
change disks. 

Close will put away the currently active window. It behaves 
just like a click on the close box. 
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Save is used to save a program with its current name. In this 
case the program is saved without any opportunity to check the 
name unless it is Untitled. In the case of an Untitled program, we 
get a dialog box requesting the filename and offering a choice of 
save formats as in Figure A-2.. 

Save As ... from the menu and the keyword SA VE typed in the 
Command window always produce the save dialog box of Figure 
A-2.. 

Print ... sends a copy of the program to the Imagewriter. It is 
printed on paper exactly as it appears in the List window, includ­
ing the boldface style for keywords. Typing LLIST in the Command 
window also prints the program listing on paper, but in plain, small 
type. 

If you are done with BASIC for the moment, then you can use 
Quit from the menu or type SYSTEM in the Command window. If 
you are working on a new program or have edited an old one, then 
a dialog box offers the chance to save it as shown in Figure A-1. 

OOH 
sec 
oou 

The Edit menu is available whenever either the Command window 
or a List window is active. For Cut or Copy, select the text to be 
cut or copied using the mouse cursor to highlight it. This is done by 
dragging over all the characters or doing a Shift-click. Then, with 
the mouse, select Cut (3€-X) or Copy (3€-C) from the Edit menu. 

Once a selection has been cut or copied, it stays on the Clip­
board until another Cut or Copy. We may then Paste it at any point 
in any program line, or even a desk accessory, such as the Note Pad 
or the Scrapbook. Of course, text can be transferred in the other di­
rection as well, from an accessory to BASIC. Simply click the point 
of insertion and select Paste (3€-V) from the menu. 
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Find ... 
Find NeHt 

OOF 
OON 

Find Selected TeHt 
Find Label 
Find the Cursor 
Replace ... 

The Search menu adds a variety of convenient editing features. 
The Find ... and Replace ... options use dialog boxes to obtain the 
text to work with. All the others (except Find Cursor) use whatever 
text is currently selected in the List window. If there is nothing se­
lected, these menu items are not available. 

Find ... !X-Fl provides a dialog box in which to type the char­
acters to search for. Clicking the Find Next button causes the List 
window to scroll to the next occurrence of the characters and 
highlight them. The Find Next !X-Nl menu option Finds whatever 
characters have been most recently used in any of the Search 
menu items. Find Selected Text does the same thing with whatever 
is currently highlighted in the List window. Find Label also works 
with text that is selected in the List window. It adds a colon to what­
ever characters are selected and scrolls to that line label. This is 
useful for finding lines that are referred to but not visible in the List 
window. It is very helpful for detecting duplicate line labels. To au­
tomatically scroll to the position of the insertion point, use Find 
Cursor. Replace ... provides a dialog box requesting the text to be 
replaced and the lines that will replace it. There are two additional 
options. It is possible to replace all occurrences in the program or 
verify each replacement or do both or neither. To verify, the occur­
rence is highlighted and another box offers the choice of doing the 
substitution or not. 
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Start 8€R 
8€. Stop 

Con1hm<~ ~ 
Suspend 8€S 
Trace On 
Step 8€1 

The Run menu contains commands that influence program execu­
tion. Start (3€-R) runs the program currently in memory. This is the 
same as typing RUN in the Command window. Stop (3€-.) halts exe­
.cution and displays the "Program Stopped" message. As soon as the 
mouse is moved, the most recently active window is again made 
active. Ifwe have stopped a program with Stop (3€-.) in the menu or 
with a STOP statement in a program, the Continue option is avail­
able. Choosing Continue from the menu and typing CONT in the 
Command window perform the same function. Under certain cir­
cumstances the program can't continue. For example, if we have 
entered or edited any program line, an error results. 

Suspend (3€-S) suspends program execution temporarily. Acti­
vating a menu with the mouse also suspends program execution. 
We may want to do this to keep some output on the screen while 
we study it. Continue will restart the program. Pressing any key ex­
cept X-s does the same thing. 

Trace On causes the List window to display a box around the 
current line during program execution. The List window must be 
visible for us to see the results. This can be a useful tool for finding 
serious errors in programs that seem to get "hung up" without any 
results. We can follow the path of a program while it is running this 
way. Once Trace On has been selected, the menu shows the option 
Trace Off in its place. The TRON and TROFF statements achieve the 
same effects, either in a program or in the Command window. 
Trace On and Trace Off from the menu can be activated while a 
program is running. 
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Step (3€-T) executes one statement of a program at a time. As 
with Trace On, the List window displays a box around the line just 
executed. This is very valuable for detecting errors because it re­
veals exactly what each statement does. After a statement is execut­
ed, choose Step again to go on to the next statement. 

Show Second List 
Show Output 

The Windows menu allows us to activate any of four windows at 
any time: the Command window, the List window, the output win­
dow, or a Second List window. The Second List window may be 
used to show a different part of the same program to avoid having 
to scroll up and down a long program in one window. The Second 
List window may also be used for all editing processes. Characters 
can be Cut or Copied and Pasted between List windows in either di­
rection. Any window showing on the screen but not currently ac­
tive can be made active by clicking inside it. The List window is also 
activated by a 3€-L or by typing LIST in the Command window. 
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Using the Disk 

'I'!is appendix covers the keyboard commands used to manage 
files on the disk using Microsoft BASIC. The File menu and the use 
of the mouse to manage files on the disk are covered in Appendix 
A. Once programs are saved on disk, we may use the Macintosh 
Finder to rearrange things by moving icons around on the desk­
top. Some applications lend themselves to arranging programs in 
filefolders. Don't hesitate to put folders within folders. 

The keywords associated with managing files are SAVE, FILES, 
LOAD, RUN, MERGE, CHAIN, COMMON, KILL, and NAME. All of 
these directives allow us to designate a disk other than the current 
one. 

Program Names (and File Names, Too!) 

File names are limited to 255 characters. In practice, short names 
(eight to ten characters long) are workable. They fit in the window 
of the Open ... dialog box and are not too hard to remember when 
typing in the Command window. If we are using a disk other than 
the current one, we add the disk name in front of the program 
name, separating the two with a colon. So program "Math work" on 
disk "Current year" is designated as "Current year:Math work". The 
disk "Current year" must be on the Macintosh desktop before 
Microsoft BASIC is opened. We may place the disks in the same 
drive one after the other or in two different drives. They are re­
ferred to as internal and external drives, but the Macintosh keeps 
track of all that. 
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SAVE 
S~ppose we have just put the finishing touches on one of the eggs 
programs. We can save the program on disk with the following: 

SAVE "Eggs" 

We may mix uppercase and lowercase letters. Be warned, though, 
that "Eggs" and "EGGS" may not be used at the same time on the 
same disk. Ifwe first save "Eggs" and then save "EGGS", "EGGS" will 
replace "Eggs". There will be no dialog box to help us. 

If we simply type SAVE without a program name, then we get 
a dialog box requesting a program name and format. (We'll cover 
format soon; or see Appendix A.) BASIC checks to see that there are 
no conflicting names. If there is a file of that name already on the 
disk, we get a chance to change it. After a little disk activity, BASIC 
will return to await our next command. 

File Formats 

There are three formats for programs stored on disk by Microsoft 
BASIC: ASCII (also called Text), Binary (also called Compressed), 
and Protected. The Eggs program mentioned earlier would be 
saved in binary format by our first command. This format is usable 
only by BASIC, but it saves disk space for large programs and loads 
and saves faster. 

Programs must be saved in Text format for MERGE to work. 
Each character is stored as a single character using a standard cod­
ing method. Using this format the word PRINT is stored as five 
characters, whereas PRINT may be stored in the space of a single 
character using Binary format. It is a simple matter to save a pro­
gram in ASCII format. 

SAVE "Eggs",A 

does the job. 
Sometimes we have a program that we want to let other peo­

ple use, but we don't want them to be able to read the BASIC code. 
We may protect our program with 

SAVE "Eggs",P 

We have to be careful with this one. This program file cannnot be 
listed or edited. It is necessary to save such a program in an unpro­
tected format as well. If we try to list a program saved in protected 
format, we will be greeted with an "Illegal function call" error box. 
Most things we might try to do to change the program are greeted 
with the same message. 
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We go merrily along writing and saving programs, and one 
day we get the message "Too many opened files." It means just that. 
The disk has room for just so many files, and eventually we reach 
that point. To see the directory of files on the disk, simply use the 
FILES command (see below). We may use KILL (see below) to elimi­
nate junk programs, and use SA VE again. 

If we find that we cannot part with any programs on this disk, 
then we can switch disks only if there is another disk on the Macin­
tosh. desktop already or we have two drives. What else can hap­
pen? Well, if we work with very long programs or files that contain 
a lot of data, we might see the "Disk full" message. That means just 
what it says. There is no more room no matter what. Again, deter­
mine what can be erased from the disk to make room. It may hap­
pen that you see the "Disk full" message when there is still available 
space. In that case, you have too many files. 

FILES 

The FILES command causes the names of the files on the current 
disk to be displayed in the output window. Even if files are stored 
in folders, each file on the disk is listed by its own name. Folders 
are not listed. We can check if a particular file is on the disk with 

FILES "Special Program" 

If the file is there, it will be listed; otherwise, an error box reports 
"File not found." Press Return and proceed. 

LOAD 

Any program SAVEd is easily brought back with LOAD. 

LOAD "Eggs" 

loads a copy of the program into memory from disk. To execute the 
program, we just issue the RUN statement. Alternatively, we could 
run the program directly with 

LOAD "Eggs",R 

The "R" option causes the program to execute as soon as it is load­
ed. It is important to know that the "R" option keeps data files open. 
This command can be included within another program. So, we 
may move from program to program under program control. A 
loaded program replaces any program already in memory. 
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We may want to load programs from more than one disk with­
out leaving BASIC. For a program named "Write Checks" on a disk 
named "Accounting", simply use the following statement: 

LOAD "Accounting:Write Checks" 

If the disk named "Accounting" is not in either drive, BASIC will re­
quest that it be inserted. If that disk has never been in either drive, 
an "Unknown Volume" error box appears. That is not a problem. 
We can eject the external disk with:;):g-Shift-2, or the internal disk 
with:;):g-Shift-1, insert the disk of interest, and try LOAD again. 

RUN 

This statement may also be used to directly execute a program 
stored on disk. 

RUN "Eggs" 

will replace any program in memory and execute "Eggs" stored on 
disk. Note that the "R" option to keep files open, described under 
LOAD, may also be used with RUN "program". 

MERGE 

As we develop more and more programs, we will discover that 
routines written for one program exactly fit for another. We can 
use MERGE to incorporate BASIC statements stored in a file on disk 
with BASIC statements stored in computer memory. The program 
on disk must have been saved in ASCII format. 

MERGE "Eggs1" 

will append the statements from Eggsl on disk to the program re­
siding in memory at the time. 

We may want to merge programs from more than one disk. 
For a program named "Write Checks" on a disk named "Account­
ing", simply use the following statement: 

MERGE "Accounting:Write Checks" 

If the disk named "Accounting" is not in either drive, BASIC will re­
quest that it be inserted. If that disk has never been in either drive, 
an "Unknown Volume" error box appears. We can eject the exter­
nal disk with :;):g-Shift-2, or the internal disk with:;):g-Shift-1, insert 
the disk of interest, and try MERGE again. 
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CHAIN 

The CHAIN statement provides a variety of options for programs to 
transfer to other programs. In its simplest form CHAIN is just like 
LOAD with the ,R option. It may be used in a program. 

CHAIN "PROCESS01" 

keeps data files open and causes program PROCESS01 to replace 
the current program and execute. Variable values are not pre­
served. Additional options allow us to chain to a particular line in 
the new program and preserve the values of all the variables. The 
line label referred to must be a number or an expression that equals 
a number. 

CHAIN "PROCESS03" ,21 O,ALL 

If the line number option is omitted and the ALL option is included, 
then we need both commas. 

The MERGE and DELETE options allow us to bring in subrou­
tines and remove sections of a program while it is running. This al­
lows tremendous flexibility in programming. 

CHAIN MERGE P$, L 1, ALL, DELETE ReadData-EndProcess 

deletes all the lines between ReadData and EndProcess, including 
these two, merges program P$, preserves variable values, and con­
tinues execution at line L1. 

COMMON 

The COMMON statement may be used in a program to preserve 
only specified variables for a chained program. 

COMMON X,Y,NEXTONE$,ARRAY02 

placed near the beginning of a program will pass the values of 
these variables to the program named in a CHAIN statement later 
on. 

KILL 

In addition to using the trash can in the Macintosh Finder, we can 
erase old unwanted files from disk right in BASIC. The KILL state­
ment does it: 

KILL "Eggs" 

Needless to say, KILL should be used with great care. There is no 
easy way to "UNKILL" a file. 
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NAME 

We may change the name of a file stored on disk with the NAME 
statement. 

NAME "Eggs" AS "Hamneggs" 

changes the name of the Eggs program to Hamneggs. While SA VE 
can wipe out an old program, NAME will report "File already ex­
ists" to save us a lot of trouble. If we really want to replace the old 
program, we use KILL and NAME again. 

File Types 

File types are not the same as file formats. The format has to do 
with the way BASIC actually encodes the file for disk storage, and 
the type is simply a way of classifying what kind of file it is. BASIC 
automatically saves all programs as type "TEXT". Applications like 
MacPaint or BASIC are type "APPL" on disk. We may designate our 
files as any type with the NAME command. 

NAME "Payroll Namelist" AS "Payroll Namelist01 '', "POAT' 

gives the file a new name and changes the type to "PDAT". Now if 
we have a collection of files containing payroll data, we can use the 
FILES$(1) function in programs to allow the user to choose from 
files of that particular type. (See Appendix D.) 

A$ = FILES$(1, "POAT') 

will produce a dialog box similar to the one used for Open ... and 
LOAD, offering only PDAT files. The user has the opportunity to se­
lect one. The selected file name is returned in FILES$. 



ASCII Chart 

0 NUL 
1 X-A 
2 X:--6 
3 x-c 
4 X-D 
5 X-E 
6 X-F 
7 X-G 
8 X-H 
9 X-1 

10 X-J 
11 X-K 
12 X-L 
13 X-M 
14 X-N 
15 X-0 
16 X-P 
17 X-Q 

16 X-R 
19 X-S 
20 X-T 
21 x-u 
22 x-v 
23 x-w 
24 x-x 
25 x-v 
26 x-z 
27 ESC 
26 FS 
29 GS 
30 RS 
31 us 

APPENDIX - .---.. ------------------- c -- ._ __ .. ----------------
ASCII and Special 
Character Chart 

The ASCII codes 128 to 255 are essentially a repeat of codes 0 to 127. 
Any display sent to the printer using LLIST or LPRINT will have the 
same appearance as the ASCII chart. 

36 $ 54 6 72 H 90 z 109 m 
37 ~ 55 7 73 I 91 [ 110 n 
36 & 56 6 74 J 92 \ 111 0 
39 . 57 9 75 K 93 ] 112 p 
40 ( 58 : 76 L 94 A 113 Q 
41 ) 59 ; 77 M 95 - 114 r 
42 * 60 < 78 N 96 ' 115 s 
43 + 61 = 79 0 97 a 116 t 
44 • 62 > 80 p 96 b 117 u 
45 - 63 ? 81 Q 99 c 116 y 

46 . 64 ({!) 62 R 100 cl 119 w 
47 I 65 A 83 s 101 e 120 x 
48 0 66 B 84 T 102 f 121 y 
49 1 67 c 65 u 103 g 122 2 

32 SPACE 50 2 68 D 66 v 104 h 123 { 

33 ! 51 3 69 E 87 w 105 i 124 I 
34 n 52 4 70 F 88 x 106 j 125 } 

35 " 53 5 71 G 69 v 107 k 126 ,.., 
Fig. C-1 ASCII Character Codes Chart 106 1 127 DEL 
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128 R 139 ii 
129 A 140 A 
130 t; 141 f; , 
131 ( 142 e ,., 

141 e 132 N 
133 0 144 8 
134 ii 145 I 
135 6 146 t 
136 8 147 i 
137 A 148 i 
138 I 149 y 

150 
151 
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The key at the lower left of the Macintosh keyboard is labeled 
with a X and is referred to as the Command key. 

Command-. (period) brings program execution to a halt. 

Command-C copies to the Clipboard 

Command-F does a Find in the Search menu 

Command-G produces a bell-like sound. 

Command-H is the backspace character 

Command-L displays the List window 

Command-M generates the Return character (er). 

Command-N finds the next occurance in the Search menu 

Command-R Runs a BASIC program 

Command-S suspends program execution. Any key resumes. 

Command-T Causes BASIC to execute the next step 

Command-V does a Paste from the Clipboard 

Command-X does a Cut to the Clipboard 

Command-Shift-1 ejects the disk in the internal drive. 

Command-Shift-2 ejects the disk in the external drive. 

Command-Shift-3 saves the current screen to a disk file. 
Up to 10 screens will be saved automatically named Screen 0 
through 9. 
Action begins when the mouse button is released. 

Command-Shift-4 dumps the active screen to the printer. 
Action begins when the mouse button is released. 

Command-Caps Lock-Shift-4 dumps the full screen to the printer. 
Action begins when the mouse button is released. 

ii 161 ° 172 .. 183 I 194 ., 
,., 

205 0 
6 162 t 173 :it 184 R 195 v 206 IE 

152 0 163 £ 174 IE 185 1T 196 f 207 m 
153 6 164 § 175 .8 186 f 197 " 208 -
154 0 165 • 176 QO 187 ! 198 fl 209 
155 ii 166 .. 177 ± 188 ! 199 « 210 ff 

156 (a 167 J) 178 1 189 n 200 » 211 " 
157 ii 168 8 179 2 190 &! 201 212 • 
158 0 169 0 180 ¥ 191 .8 202 213 • 
159 0 170 lM 181 Jl 192 l ' 203 R 214 + 
160 t 171 , 182 i 193 I 204 ii 215 <> 

Fig. C-2 Special Character Codes Chart 216 g 



APPENDIX ...... ........... .. .................................... .. ...... ...... ...... ...... D ...... ......... . .................................... _ 

Microsoft BASIC 
Functions 

A function in BASIC is a built-in process that returns a value. 
Some functions return numeric values and others return string val­
ues. Some out-of-range values may produce the "Illegal function 
call" error box. Others may produce the "Overflow" error box. 
Some functions, such as DATE$, require no argument. Several 
functions, such as POS(i), require an argument, but the value of the 
argument has no effect on the value returned. 

Some keywords used for functions are also used for state­
ments in Microsoft BASIC. These are indicated with an asterisk ( * ). 

ABS(z) Absolute value of z. 
ASC(z$) ASCII function: Returns the numeric code used for man­
aging characters. 
ATN(z) The angle whose Tan is z: ATN returns values in the range 
-1r /2 to +1r /2 radians. The decimal ($) version of Microsoft BASIC 
performs this calculation using double precision. The binary (11") 
version of Microsoft BASIC produces single-precision or double­
precision values to match the precision of the argument of the 
function. 
BUTTON(z)* The state of the button numbered z: 

O inactive and dimmed 
1 active, not selected 
2 active, selected 

CDBL(z) Converts z to double precision. 
CHR$(z) The string character having ASCII value z. 
CINT(z) Converts z to integer portion of z. 
COS(z) Cosine of z: z is in radians. The decimal ($) version of 
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Microsoft BASIC performs this calculation using double precision. 
The binary (7r) version of Microsoft BASIC produces single­
precision or double-precision values to match the precision of the 
argument of the function. 
CSNG(z) Converts to single precision form of z. 
CSRLIN Line number of the pen in the output window relative to 
the top of the output window. 
CVI(x$), CVS(y$), CVD(z$) Convert string form of numeric values 
stored in random-access files to numeric form. CVI converts a 
2-byte string, CVS converts a 4-byte string, and CVD converts an 
8-byte string. (For reading files in one version of Microsoft BASIC 
written with the other version, see CVSBCD, CVDBCD, MKSBCD$, 
and MKDBCD$.) • 
CVSBCD(y$), CVDBCD(z$) Convert string form of numeric 
single-precision and double-precision values read from a file writ­
ten with the decimal ($) version of Microsoft BASIC into numeric 
form for the binary ('Ir) version. String and integer forms are the 
same in both versions. 
DATE$* The current date according to the Macintosh clock. The 
date is in the form mm-dd-19yy. 
DIALOG(i)* Provides information about windows, buttons, and 
edit fields. Activity is stored in a buffer so that the oldest activity is 
returned first. DIALOG(O) returns the status of7 activities, including 
those in the functions DIALOG(l) through DIALOG(5). 

DIALOG(O) = 0: No activity. 
DIALOG(O) = 1: A button has been selected. The button 

number is returned by the function DIALOG(l). 
DIALOG(O) = 2: The mouse has been used to change edit 

fields. By keeping track of the current edit field, the pro­
gram can determine when the change has occurred and 
verify the earlier edit field before accepting an entry. The 
number of the new selected edit field is returned in 
DIALOG(2). 

DIALOG(O) = 3: The mouse has been clicked on the inac­
tive output window returned in DIALOG(3). This selection 
does not make the window active. A window statement 
must be executed to do that. 

DIALOG(O) = 4: The go-away (or close) box of an output 
window returned in DIALOG(4) has been clicked with the 
mouse. 

DIALOG(O) = 5: The output window returned in 
DIALOG(5) has been overwritten. 

DIALOG(O) = 6: The Return key has been pressed in a win­
dow containing a button or an edit field that doesn't allow 
Return. 

DIALOG(O) = 7: The Tab key has been pressed in an output 
window with an edit field. Some applications take this as 
the signal to proceed. 
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EDIT$(i) Returns the string in EDIT FIELD number i in the cur­
.rent output window. 
EOF(i) The end-of-file status of the file numbered i: 

-1 end of file 
0 not end of file 

ERR, ERL ERR returns the error number of last error that has oc­
curred. See the Microsoft BASIC manual for a listing of error num­
bers and descriptions. ERL returns the line number on which the 
error took place. If there are no line numbers in the program, ERL 
is set to 65535. 
EXP(z) Raise e (2.718281828459 ... ) to the zth power. 
FILES$(i, a$) Produces a dialog box and returns a file name ac­
cording to the value of i. 

The statement 

NEWNAME$ = FILES$(0, PROMPT$) 

creates a standard Macintosh dialog box that uses the string in 
PROMPT$ to request a file name, which is returned in NEWNAME$. 
If a file exists with the same name, BASIC displays another dialog 
box asking if the user wishes to replace the existing file. A "yes" re­
sponse does not actually do the replacement; the FILES$ function 
only returns the file name string. This form of the function is rec­
ommended for accessing new files only. 

In the statement 

SELECTED$ = FILES$(1, TYPE$) 

TYPE$ is a string containing four-character file types. Microsoft 
BASIC labels every file as type "TEXT." Applications such as 
Microsoft BASIC and MacPaint are assigned file type "APPL." The 
dialog box displays all files of the type(s) designated in TYPE$ and 
allows the user to select one of them, which is returned in FILES$. 
Several file types may be mentioned in TYPE$. The FILES$ function 
requires an exact match. So, it is recommended that file types be all 
uppercase. A four-character file type can be assigned to a file using 
the NAME statement. (See Appendix B.) 
FIX(z) Removes the decimal part of z. 
FRE(i) Returns information about use and availability of various 
segments of memory. 

i = -1 returns the number of free bytes in the heap. The heap 
is used by Microsoft BASIC for various segments of BASIC that are 
read into memory as they are required by each program. 

i, -2 returns the number of bytes never used by the stack. The 
stack is used by Microsoft BASIC to keep track of information for 
managing the execution of BASIC programs, such as FOR ... NEXT 
loops and GOSUBS. 

For i, any other value, or FRE(""), returns the number of free 
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bytes in the data segment of memory. The data segment stores the 
program itself and string and numeric data. 
HEX$(z) The value of x expressed in hexadecimal notation. 
INKEY$ Returns a character typed at the keyboard in an active 
output window. Note that several keystrokes may accumulate and 
must be read through several references to INKEY$. The characters 
are not displayed. • 
INPUT$(i, #j) Returns i string characters from file number j. If #j 
is omitted, the characters are read from the keyboard. INPUT$ 
waits until the specified number of characters has been entered. 
This function is especially useful for retrieving special characters 
from a sequential file. INPUT$ accepts all characters with the single 
exception of 3€-.. 
INSTR(i,a$,b$) The position of the first character at which the 
string b$ is found embedded in a$ with the search beginning at the 
ith character of a$. If i is omitted, INSTR begins the search at the 
first character of a$. 
INT(z) Returns the greatest integer less than or equal to z. 
LBOUND(i,j) Lower bound for a dimension of an array. i is the 
array name without parentheses. j is the dimension of interest. For 
one-dimensional arrays, j is omitted. LBOUND is either 0 or 1 de­
pending on whether OPTION BASE is 0 or 1. The most likely appli­
cation for LBOUND and its companion UBOUND is within 
subprograms. 
LEFT$(a$,i) The leftmost i characters in a$. 
LEN(a$) The number of characters in a$. 
LOC(i) If i is the number of a random-access file, LOC(i) returns 
the number of the last record read or written. For sequential files, 
LOC(i) calculates an equivalent current record number-dividing 
the number of bytes read or written by the file buffer size. For de­
vices CLIP: and COMl:, LOC(i) returns the number of characters 
ready for input. For device KYBD:, LOC(i) returns 1 as long as there 
is at least one character in the keyboard buffer. 
LOF(i) The length of a file in bytes. For files opened for SCRN:, 
KYBD:, and LPTl:, LOF(i) returns 0. 
LOG(z) The natural (base e) log of z. The decimal ($) version of 
Microsoft BASIC performs this calculation using double precision. 
The binary (7r) version of Microsoft BASIC produces single­
precision or double- precision values to match the precision of the 
argument of the function. 
LPOS(a) The character position of the line printer within the cur­
rent line. The value of a has no effect on the function. 
MENU(i)* MENU(O) is the number of the last menu heading se­
lected from the current menu bar. MENU(l) is the number of the 
last item selected under the currently selected menu bar heading. 
MID$(a$,i,j)* Isolates j characters in string a$ beginning at charac­
ter number i. Ifj is omitted, MID$(a$,i) returns from the ith charac­
ter to the end of the string. 
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MKI$(i), MKS$(y), MKD$(z) Convert numeric values to string 
form for storing in a random-access file. 

MKI$(i) Converts an integer value to a 2-byte string. 
MKS$(y) Converts a single precision value to a 4-byte string. 

This 4-byte string is different for the binary and decimal 
versions of Microsoft BASIC (see CVSBCD and MKSBCD$). 

MKD$(z) Converts a double-precision value to an 8-byte 
string. This 8-byte string is different for the binary and 
decimal versions of Microsoft BASIC (see CVDBCD and 
MKDBCD$). 

MKSBCD$(y), MKDBCD$(z) Convert numeric values to string 
form for storing in a random-access file, and convert numeric val­
ues in a binary (1r) version Microsoft BASIC program to a form that 
can be read from a file with a decimal($) version Microsoft BASIC 
program and utilized with CVS and CVD. 

MKSBCD$(y) Converts a single-precision value to a 4-byte 
string. 

MKDBCD$(z) Converts a double-precision value to an 8-byte 
string. 

MOUSE(i) Provides information about the mouse according to the 
value ofi. 

MOUSE(O) = O: The mouse button is not down and hasn't 
been since the last reference to MOUSE(O). 

MOUSE(O) = 1: A single click has occurred since the last 
reference to MOUSE(O) and the mouse button has been 
released. 

MOUSE(O) = 2: A double click has occurred since the last 
reference to MOUSE(O) and the mouse button has been 
released. 

MOUSE(O) = 3: A triple click has occurred since the last ref­
erence to MOUSE(O) and the mouse button has been 
released. 

MOUSE(O) = -1: A single click has occurred since the last 
reference to MOUSE(O) and the mouse button is still 
down. 

MOUSE(O) = -2: A double click has occurred since the last 
reference to MOUSE(O) and the mouse button is still 
down. 

MOUSE(O) = -3: A triple click has occurred since the last ref­
erence to MOUSE(O) and the mouse button is still down. 

MOUSE(O) also updates three pairs of coordinates relating 
to the mouse cursor. They are returned by MOUSE functions 1 
through 6. MOUSE(l) and MOUSE(2) return the x and y coordi­
nates of the mouse cursor at the time of the last reference to 
MOUSE(O). MOUSE(3) and MOUSE(4) return the x and y coordi­
nates of the mouse cursor at the time of the last press of the 
mouse button preceeding the last reference to MOUSE(O). 
MOUSE(5) and MOUSE(6) return the x and y coordinates of the 



376 Appendix D 

mouse cursor at the time of the last release of the mouse button 
since the last reference to MOUSE(O) or the coordinates at the 
time of the reference to MOUSE(O) if the mouse button has not 
been released in that time. MOUSE(3) and MOUSE(4) are used to 
establish the beginning of a drag and MOUSE(5) and MOUSE(6) 
are used to establish the end of a drag. 

OCT$(z) The value of z expressed in octal notation. 
PEEK(i) Reads a byte value from an absolute memory address. 
PICTURE$ A string consisting of a display for the output win­
dow created between PICTURE ON and PICTURE OFF. This string 
can be saved in a disk file and thus may be retrieved later. It may be 
displayed in an output window with the PICTURE statement. 
POINT(x, y) Reads the color value of a pixel at coordinates (x,y). 
White is 30, black is 33, and outside the window is -1. 
POS(i) The current horizontal position of the pen in the output 
window measured in units the width of a digit. The value of i has 
no effect on the value returned. 
PTAB(i) Causes the next display to begin at pixel i of the current 
line in the output window. PTAB(i) must be used in a PRINT state­
ment. PT AB(i) positions the pen absolutely regardless of the previ­
ous position of the pen on the line. 
RIGHT$(a$,i) The rightmost i characters in a$. 
RND(i) A random number between 0 and 1. While the numbers 
returned are random, the results are repeated with each execution 
of the same program. If i = 0, the value returned is the last number 
generated. If i is a positive value, RND(i) returns the next number in 
the sequence. If i is negative, the sequence begins at the same place 
for the same value of i. The RANDOMIZE statement is used to 
change the results from one execution to the next. 
SGN(i) 1, 0, or -1 as the value of i is positive, zero, or negative. 
SIN(z) Sine of z: z is in radians. The decimal ($) version of 
Microsoft BASIC performs this calculation using double precision. 
The binary (7r) version of Microsoft BASIC produces single­
precision or double-precision values to match the precision of the 
argument of the function. 
SP ACE$(i) String of i spaces. 
SPC(i) In a PRINT or LPRINT statement, causes i spaces to be 
output. 
SQR(z) Square root of z. The decimal ($) version of Microsoft 
BASIC performs this calculation using double precision. The binary 
(7r) version of Microsoft BASIC produces single-precision or double­
precision values to match the precision of the argument of the 
function. 
STR$(z) String of characters representing the number z as they 
would be displayed by a PRINT statement. Positive values are pre­
ceded by a space. Negative values are preceded by a minus sign. 
STRING$(i,j), STRING$(i,a$) String of i characters. STRING$(i,j) 
uses the character whose ASCII value is j. STRING$(i,a$) uses the 
first character of a$. 
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TAB(i) Causes the next display to begin at character position i of 
the current line in the output window. TAB(i) must be used in a 
PRINT or LPRINT statement. T AB(i) positions the pen on the current 
line only if i places the display to the right of the current position. 
If i calls for display to the left of the current pen position, TAB 
moves to position i of the next line. 
TAN(z) Tangent of z: z is in radians. The decimal ($) version of 
Microsoft BASIC performs this calculation using double precision. 
The binary (11") version of Microsoft BASIC produces single­
precision or double- precision values to match the precision of the 
argument of the function.) 
TIME$* The time in the form hh:mm:ss. A 24-hour clock is used 
according to the Macintosh Alarm Clock. 
TIMER* Number of seconds since midnight according to the 
Macintosh Alarm Clock. 
UBOUND(i,j) Upper bound for a dimension of an array. i is the 
array name without parentheses. j is the dimension of interest. For 
one-dimensional arrays, j is omitted. UBOUND is the value stated in 
the DIM statement. For example, 

X = UBOUND(SCORES,2) 

returns the upper dimension of the second subscript in the array 
SCORES. 
UCASE$(a$) Converts all characters of a$ to uppercase. The con­
tents of a$ remain unchanged by UCASE$. 
VAL( a$) Converts a$ to a numeric value. The conversion is car­
ried out until the function encounters the first character that could 
not be part of a numeric value. 
V ARPTR(a) The address in memory of the first byte of the data in 
variable a. Usually used for assembly language routines or Macin­
tosh ROM Routines. 
WIDTH(a$) The width of the string a$ in pixels. This information 
aids in formatting string display in output windows. 
WINDOW(i) Provides information about windows depending on 
the value of i. 

WINDOW(O): The number of the currently active output 
window. If no window is active, 0 is returned. 

WINDOW(l): The number of the current output window to 
which the next display will go. 

WINDOW(2): The width of the current output window in 
pixels. 

WINDOW(3): The height of the current output window in 
pixels. 

WINDOW(4): The x coordinate of the drawing pen in the 
current output window. 

WINDOW(5): The y coordinate of the drawing pen in the 
current output window. 
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Listing of Prograllls 

Program 1-1. The first program. 
Program 1-2. A two-line program. 
Program 1-3. Practice printing messages. 
Program 1-4. Changing Program 1-3. 
Program 1-5. Paste the line somewhere else. 
Program 1-6. Cutting two lines from Program 1-5. 
Program 1-7. Two PRINT statements display on a single line. 
Program 1-8. Include the space-this time. 
Program 1-9. Calculate hours in the year. 
Program 1-10. Labeling a calculated result. 
Program 1-11. Demonstrate simple calculations. 
Program 2-1. Calculate egg values. 
Program 2-2. Label egg values. 
Program 2-3. First program with variables. 
Program 2-4. Introduce READ and DATA. 
Program 2-5. Demonstrate the INPUT statement. 
Program 2-6. Making the eggs program more flexible. 
Program 2-7. Demonstrate string variable. 
Program 2-8. Demonstrate string READ. 
Program 2-9. READ a comma into a string variable. 
Program 2-10. String concatenation. 
Program 3-1. Our first counting program. 
Program 3-2. Counting "out loud" this time. 
Program 3-3. Counting from 1 to 7. 

379 
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Program 3-4. 
Program 3-5. 
Program 3-6. 
Program 3-7a. 
Program 3-7b. 
Program 3-7c. 

Program 3-7. 
Program 3-8. 
Program 3-9. 
Program 4-1. 
Program 4-la. 
Program 4-2. 
Program 4-3. 
Program 4-4. 
Program 4-5. 
Program 4-6. 
Program 4-7. 
Program 4-8. 
Program 4-9. 
Program 4-10. 
Program 5-1. 
Program 5-2. 
Program 5-3. 
Program 5-4. 
Program 5-5. 
Program 5-6. 
Program 5-7. 
Program 5-8. 
Program 5-9. 
Program 5-10. 
Program 5-11. 
Program 6-1. 
Program 6-2. 

Program 6-3. 
Program 6-4. 
Program 6-5. 
Program 6-6. 
Program 6-7a. 
Program 6-7b. 

Counting from 1 to 7 with COUNT = COUNT + 1. 
Bouncing a steel ball. 
Program 3-5 with comma spacing. 
Instructions segment. 
Keyboard entry segment. 
Program segment to calculate and display 
average. 
Calculate test score average. 
An hourly digital clock. 
Program 3-8 with added features. 
Counting with FOR and NEXT. 
Displaying 1 to 50 with semicolon in PRINT. 
Counting by twos with STEP. 
Bouncing a steel ball with FOR and NEXT. 
Calculate the distance for a bouncing ball. 
Calculate compound interest. 
Display Fibonacci numbers. 
Digital clock with nested loops. 
Compound interest for several years. 
Display Pythagorean triples using FOR loops. 
Display Pythagorean triples using WHILE. 
Display some square roots. 
Find factor pairs. 
Demonstrate LEFT$, MID$, and RIGHT$. 
Demonstrate INSTR. 
Demonstrate random numbers. 
Flip a coin ten times. 
Roll a die five times. 
Demonstrate rounding with DEF FN. 
Defined string function. 
Subroutine to process yes-no answers. 
Subprogram to process yes-no answers. 
Demonstrate output windows. 
Introduce PICTURE ON, PICTURE OFF, and 
PICTURE. 
Introduce PICTURE$ function. 
Write a picture string to a file. 
Retrieve a picture string from a file. 
Run rabbit Run, using SCROLL. 
Create a menu. 
Wait for a menu selection. 
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Program 6-7. 
Program 6-8. 
Program 6-9. 
Program 6-10. 
Program 7-1. 
Program 7-2. 
Program 7-3. 
Program 7-4. 
Program 7-5. 
Program 7-6. 
Program 7-7. 
Program 7-8a. 
Program 7-8b. 
Program 7-8c. 
Program 7-8d. 
Program 7-8e. 
Program 7-8f. 
Program 7-8g. 
Program 7-8h. 
Program 7-8. 
Program 8-la. 
Program 8-lb. 
Program 8-lc. 
Program 8-ld. 
Program 8-le. 
Program 8-lf. 
Program 8-1. 
Program 8-2. 
Program 8-3. 
Program 8-4. 
Program 9-1. 
Program 9-2. 

Program 9-3. 
Program 9-4. 
Program 9-5. 
Program 9-6. 
Program 9-7. 
Program 9-8. 
Program 9-9a. 
Program 9-9b. 

A menu program. 
Demonstrate ON MENU GOSUB. 
Display every button. 
BUTTON demonstration. 
Find average, highest, and lowest temperatures. 
Drawing five random numbers from among ten. 
Drawing without replacement efficiently. 
A simple sort. 
Read and display census data. 
Change Program 7-5 to find largest population. 
Display the days of the week. 
Control routine to play Alphabet. 
Load the Alphabet game road signs. 
Start with capital "A." 
Display a sign. 
Check keyboard input. 
Check if a letter is on a sign. 
Time delay routine. 
Data for the Alphabet game. 
The Alphabet game. 
Calendar control routine. 
Request data for the calendar program. 
Calendar display control routine. 
Calendar calculations. 
Display calendar title. 
Display calendar days. 
The calendar program. 
Primes using the Sieve of Eratosthenes. 
Convert base ten to binary. 
Practice with binary and hex. 
Variety of LINE statements. 
Demonstrate using WINDOW function to change 
display. 
Positive vs. negative start and end angles. 
Draw graph paper. 
Draw the "1" face of a die. 
Draw the "3" face of a die with circular dots. 
Drawing a "1" anywhere in the window. 
Plot line drawings from DAT A. 
Draw a traffic light using data statements. 
The three lights. 
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Program 9-9c. 
Program 9-9d. 
Program 9-10. 
Program 9-11. 
Program 9-12. 
Program 9-13. 
Program 10-1. 
Program 10-2. 
Program 10-3. 
Program 10-4. 
Program 10-5. 
Program 10-6. 
Program 10-7. 
Program 10-8. 
Program 10-9. 
Program 10-10. 

Change the lights. 
Control the traffic light program. 
Making a simple drawing using the mouse. 
Demonstrate GET and PUT with screen images. 
Plot a function. 
Draw polar graphs. 
Create a new mouse cursor. 
Demonstrate some graphics routines. 
Sample PENPAT. 
Demonstrate PENMODE. 
Draw a simple rectangle. 
Display numerous rectangles with a FOR loop. 
FILLRECT with a pattern. 
Produce DAT A for 8 by 8 patterns. 
Draw a few sample rounded rectangles. 
Demonstrate POLY. 

Program 10-11. Demonstrate miscellaneous graphics features. 
Program 10-12. Demonstrate modes 0 through 3 in TEXTMODE 

MODE. 
Program 10-13. 
Program 11-1. 
Program 11-2a. 
Program 11-2b. 

Program 11-2. 
Program 11-3. 
Program 11-4. 
Program 11-5. 
Program 11-6. 
Program 11-7. 
Program 11-8. 

Sample BACKPAT. 
Initialize the signs file for Alphabet game. 
Load the Alphabet game road signs. 
Changed control routine in Alphabet game for 
files. 

File-based Alphabet game. 
Display a program from disk. 
Fix Program 11-3. 
Format multiple statements in a program. 
Put some names in a file. 
Add a name to a sequential file. 
Demonstrate WRITE#. 

Program 11-9. Double buffer sequential file update. 
Program 12-la. OPEN and FIELD the accounts-label file. 
Program 12-lb. Fill accounts-label file with "Unassigned". 
Program 12-lc. Write actual account labels to the file. 
Program 12-1. 
Program 12-2. 
Program 12-3. 
Program 13-1. 

Initialize an accounts-label file. 
Write ten-largest-cities data to random-access file. 
Display cities in rank order. 
Initialize mailing-list "Pointer" file. 
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Program 13-2a. Control routine for mailing-list program. 
Program 13-2b. Read data labels for mailing-list program. 
Program 13-2c. Read available space in mailing-list program. 
Program 13-2d. OPEN and FIELD the mailing-list data file. 
Program 13-2e. Handle keyboard data entry for mailing-list 

program. 
Program 13-2f. Prepare available space for mailing-list file. 
Program 13-2g. Write a data entry in the mailing-list program. 
Program 13-2h. Write available-space parameters in mailing-list 

program. 
Program 13-2i. Program parameters for mailing-list program. 
Program 13-2. Entering names in a mailing-list file. 
Program 13-3. Program 13-2e with EDIT FIELD. 
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Solution PrograIDs 
for Even-NuIDbered 
ProbleIDs 

Chapter 1 
Section 1-1 
Problem No. 2 

PRINT "Programming is fun. 
PRINT "The computer will solve problems for us." 

Programming is fun. The computer wi11 solve problems for us. 

Section 1-2 
Problem No. 2 

PRINT (76 + 69 + 62) I 3 

63 

Problem No. 4 

PRINT ·1 em 15 yesrs. 3 months. end 2 days old." 
PRINT lhet makes epproximstely."; 
PRINT ((365* 15 + 3*30 + 2)+4) * 24, "Hours· 
PRINT ·we added 4 for 4 Jeep yeers." 
PRINT ·we could heve edded 1 or 2 more for the 31 dey months· 

I em 15 yeers, 3 months, anti "I. deys old. 
Thet mekes epproximetely: 133704 Hours 
We edded 4 for 4 leep yeers." 
We could heve edded 1 or 2 more for the 31 dey months.· 

Problem No. 6 

PRINT 263.4 + 656 + 365.6 • 17 

1344.2 

385 
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Chapter".2 
Section 2-1 
Problem No. 2 

PRINT "I will celculete the everege of three numbers." 
PRINT 
PRINT "Enter your three numbers:"; 
INPUT A, B, C 
PRINT lhe everege is:"; (A+ B + C) / 3 

I will celculete the everege of three numbers 

Enter your three numbers:? 43,56, 12 
The everege is: 37 

Problem No. 4 

PRINT "I w111 celculete stmple Interest." 
PRINT 
PRINT "Interest rete in percent"; 
INPUT RATE 
PRINT • Doller emount of loen"; 
INPUT AMOUNT 
PRINT 
PRINT. Interest is$"; RATE* AMOUNT I 100 
PRINT· Amount ts$"; 
PRINT RATE* AMOUNT/ 100 +AMOUNT 

I will celculete stmple interest. 

Interest rete in percent? 12.61 
Doller amount of loan? 1000 

Interest is $ 126.1 
Amount is$ 1126.1 

Section 2-2 
Problem No. 2 

READ A, B, C, D, E 
LET N = AIB + B/C 
LET D = DIE • AIB 
PRINT N /D 
DATA 2, 3, 4, 5, 6 

. 94444444444447 

Problem No. 4 

PRINT "Demonstrete the MOD operetor" 
PRINT 
PRINT "Enter two numbers (A,B)"; 
INPUT A, B 
PRINT "A MOD B =";A HOD B 

Demonstrete the MOD operetor 

Enter two numbers (A,B)? 5,7 
AMODB:5 

Demonstrete the MOD operetor 

Enter two numbers (A,B)? 7,5 
AMODB=2 
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Section 2-3 
Problem No. 2 

READ AO$, A 1 $, A2$. A3$, A4$, A5$, A6$ 
PRINT AO$ 
PRINT A1$ 
PRINT A2$ 
PRINT A3$ 
PRINT A4$ 
PRINT A5$ 
PRINT A6$ 
DAT A Sunday, Mondey, Tuesdey, Wednesdey 
DATA Thursday, Friday, Saturdey 

Sunday 
Monday 
Tuesdey 
Wednesday 
Thursdey 
Friday 
Seturdey 

Problem No. 4 

PRINT "Enter anything-"; 
INPUT A$ 
PRINT 
PRINT ·vou entered<"; A$;">" 

Enter anything -? Macintosh 

Vou entered <Macintosh> 

Problem No. 6 

READ WE, WL, WM, WS 
PRINT "Enter prices in cents" 
PRINT "Extre lerge, Large, Medium, Small" 
INPUT PE, PL, PM, PS 
PRINT 
PRINT USING "Extra large ••."""'"; PE/WE 
PRINT USING. Large ••.""'•"; PL/WL 
PRINT USING. Medium ....... ; PM/WM 
PRINT USING" Small ••.•••"; PS/WS 
DATA 27, 24, 21, 16 

Enter prices in cents 
Extra lerge, Large, Medium, Small 
? 100,95,67,72 

Extre lerge 3.704 
Lerge 3.956 

Medium 4.143 
Small 4.000 
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Chapter 3 
Section 3-1 
Problem No. 2 

COUNT= 1 
Counting: 

IF COUNT > 19 THEN EndCount 
PRINT COUNT 
COUNT = COUNT + 1 
GOTO Counting 

EndCount: 
PRINT "Done· 

1 
2 
3 
4 
5 
6 
7 
6 
9 
10 
11 
12 
13 
14 
15 
16 
17 
16 
19 

Done 

Problem No. 4 

COUNT= 1 
TOTAL= 0 
Counting: 

IF COUNT > 100 THEN EndCount 
TOTAL= TOTAL+ COUNT 
COUNT = COUNT + 1 

GOTO Counting 
EndCount: 

PRINT TOTAL 

5050 

Problem No. 6 

COUNT= 10 
Counting: 

IF COUNT < -10 THEN EndCount 
PRINT COUNT 
COUNT = COUNT - 1 
GOTO Counting 

EndCount: 
PRINT "Done" 
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10 
9 
6 
7 
6 
5 
4 
3 
2 
1 
0 
-1 
-2 
-3 
-4 
-5 
-6 
-7 
-6 
-9 
-10 
Done 

Appendix F 

Section 3-2 
Problem No. 2 

PRINT "Bounce·, "Height" 
HEIGHT= 10 
OLD.HEIGHT =HEIGHT 
COUNT = 1 
DISTANCE= 0 

Bouncing: 
DISTANCE= DISTANCE• HEIGHT 
HEIGHT =HEIGHT • .9 
DISTANCE= DISTANCE +HEIGHT 
PRINT COUNT, HEIGHT 
IF HEIGHT* .9 <OLD.HEIGHT I 2 THEN AllDone 

COUNT = COUNT + 1 
GOTO Bouncing 

All Done: 
PRINT COUNT; "Bounces" 
PRINT DISTANCE; "Meters - totel dlstence· 

Bounce 
1 
2 
3 
4 
5 
6 
6 Bounces 

Height 
9 
6.1 
7.29 
6.561 
5.9049 
5.31441 

69 .02621 Meters - totel distence 
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Problem No. 4 

PRINT "Enter cents:"; 
INPUT CENTS 
CheckForDone: 

IF CENTS= 0 THEN A11Done 
NextCoin: 

READ COIN, COIN$ 
NUMBER = CENTS \ COIN 'Note Integer division 
IF NUMBER = 0 THEN NextCotn 
PRINT NUMBER; COIN$ 
CENTS = CENTS - NUMBER * COIN 
GOTO CheckF orDone 

All Done: 
PRINT "Done" 

DATA 50, Helf dollars 
DATA 25, Quarters 
DATA 10, Dimes 
DATA 5, Nickels 
DATA 1, Pennies 

Enter cents:? 91 
1 Helf dollars 
1 Quarters 
1 Dimes 
I Nickels 
I Pennies 

Done 

Section 3-3 
Problem No. 2 

REH ** Display passing hours 12-hour and 24-hour 
HOUR= 24 

SetHour: 
HOUR = HOUR HOD 24 + 1 
HOURI =HOUR: IF HOUR> 12 THEN HOURI =HOUR - 12 
PRINT PTAB( I); HOUR; 
PRINT PTA6(30); HOURI; 
IF HOUR= 12 THEN PRINT "noon"; 
IF HOUR= 24 THEN PRINT "midnight"; 
IF HOUR< 12 THEN PRINT "am "; 
IF HOUR< 24 AND HOUR> 12 THEN PRINT "pm"; 

x = 1 
Delay: 
X = X • 1 : IF X < 200 THEN Deloy ELSE SetHour 
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Chapter 4 
Section 4-1 
Problem No. 2 
FOR COUNT = 93 TO BO STEP -2 
PRINT COUNT; 

NEXT COUNT 

93 91 89 87 85 83 81 

Problem No. 4 

FOR COUNT= 1 TO 15 
PRINT COUNT, 1 I COUNT 

NEXT COUNT 

1 1 
2 .5 
3 .33333333333333 
4 .25 
5 .2 
6 .16666666666667 
7 .14285714285714 
6 .125 
9 .11111111111111 
10 .1 
11 .090909090909091 
12 .083333333333333 
13 .076923076923077 
14 .071428571428571 
15 .066666666666667 

Problem No. 6 

FOR COUNT = 1 TO 11 
PRINT COUNT, COUNT I 11 

"EXT COUNT 

01234567890123456 
1 .090909090909091 
2 .18161818181818 
3 .27272727272727 
4 .36363636363636 
5 .45454545454545 
6 .54545454545455 

7 .63636363636364 

8 .72727272727273 

9 .81818181818162 

10 .90909090909091 
11 1 
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Section 4-2 
Problem No. 2 

A= 0: B = 0: FIB= 1 
FOR !>DUNT = 1 TO 20 
PRINT U61N6 .,,,,,, ->"""""";COUNT, FIB 
A= B: B =FIB: FIB= A+ B 

NEXT COUNT 

1 -) 

2 -> 
3 -> 2 
4 -> 3 
5 -> 5 
6 -> 6 
7 -> 13 
6 -> 21 
9 -> 34 
10 -) 55 
11 -> 69 
12 -) 144 
13 -> 233 
14 -) 377 
15 -) 610 
16-> 967 
17 -) 1597 
16 -) 2564 
19 -} 4161 
20 -} 6765 

Problem No. 4 

PRINT "The twelve days or Christmas· 
PRINT 
GIFTS= 0 
TODAY= 0 
FOR DAV= lTO 12 
TODAY= TODAY+ DAV 
GIFTS= GIFTS+ TODAY 

NEXT DAV 
PRINT GIFTS; "Gifts" 
PRINT 
PRINT "The last gift would go back one day· 
PRINT "short or a year later." 

The twelve days or Christmas 

364 Gifts 

The last gift would go back one day 
short or a year later. 
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Section 4-3 
Problem No. 2 

PRINT "Fibonacci numbers:" 
B = 0: FIB= 1 
FORJ = 1TO10 

PRINT FIB, 
M =FIB* FIB 
A = B: B =FIB: FIB= A+ B 
PRINT M, A *FIB, X - A* FIB 

NEXT J 

Fibonacci numbers: 
1 1 
I 
2 4 
3 9 
5 25 
6 64 
13 169 
21 441 
34 1156 
55 3025 

Section 4-4 
Problem No. 2 

0 
2 
3 
10 
24 
65 
166 
442 
1155 
3026 

REn **Display a multiplication table 
FOR ROW= 1 TO 10 

FOR COLUMN= 1 TO 10 
NUMBER = ROW * COLUMN 
PRINT USING" """";NUMBER; 

NEXT COLUMN 
PRINT 

NEXT ROW 

1 2 3 4 5 6 7 6 9 10 
2 4 6 B 10 12 14 16 16 20 
3 6 9 12 15 16 21 24 27 30 
4 B 12 16 20 24 26 32 36 40 
5 10 15 20 25 30 35 40 45 50 
6 12 16 24 30 36 42 46 54 60 
7 14 21 26 35 42 49 46 63 70 
6 16 24 32 40 46 56 64 72 BO 
9 16 27 36 45 54 63 72 61 90 

10 20 30 40 50 60 70 60 90 100 

-1 
1 

-1 
I 

-1 
I 

-I 

- I 
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Chapter 5 
Section 5-1 
Problem No. 2 

FOR N = 1TO20 
ROOT = SQR(N) 
PRINT USING""""""·""; N. ROOT 

NEXTN 

1 1.0 
2 1.4 
3 1.7 
4 2.0 
5 2.2 
6 2.4 
7 2.6 
B 2.B 
9 3.0 

10 3.2 
11 3.3 
12 3.5 
13 3.6 
14 3.7 
15 3.9 
16 4.0 
17 4.1 
16 4.2 
19 4.4 
20 4.5 

Problem No. 4 

RequestDote: 
INPUT "Enter o dote in the form VVMMDD"; DATE 
IF DATE = 0 THEN END 
VEAR = INT(DATE I 10000) 
MONTH= INT( (DATE -VEAR*10000) / 100) 
DAV =DATE -VEAR*10000- MDNTH*lOO 

REM ** Let's validate the entered value 
IF VEAR < 0 THEN BedVeor 
1 F VEAR > 99 THEN BedVeor 
IF MONTH < 1 THEN BodMonth 
IF MONTH > 12 THEN BedMonth 
IF DAV < 1 THEN BodDey 
IF DAV > 31 THEN BodDoy 
PRINT VEAR; MONTH; DAV 
END 

REM ** Error messages 
BodVeor: PRINT "Bod year· : PRINT: SOTO Requestoete 
BedMonth: PRINT "Bed month" : PRINT : &OTO RequestDete 
BodDey: PRINT "Bed day· : PRINT : &OTO RequestDete 

Enter e dote in the form VVMMDD? 490212 
49 2 12 

Enter e dote in the form VVMMDD? 322104 
Bad month 

Enter o dote in the form VVMMDD? 321204 
32 12 4 
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Section 5-2 
Problem No. 2 

CL& 
BS = 6PACEl(B9) 
READ MS 
WHILE M$ <> "Done· 

FDR J = 1 TO LEN(MS) 
FORT = 1 TO 10 : NEXT T 'For liming 
BS = Rl&HTS(BS,66) + HIDS(M$,J, 1) 
PRINT PTAB(I); BS; 

NEXTJ 
READ MS 

WEND 

DATA "Here we go, writing messeges ecross the Mectntosh screen· 
DATA • looking just like the computerized b111boerd" 
DATA • at the ball park." 
DATA" 
DATA "Done· 

Problem No. 4 

REH ** Whet day ts this? 
WEEKS= "SUNMONTUEWEDTHUFRISAT" 
RequestDey: 

INPUT "Day·; DAYS 
IF LEN(DAYS) = 0 THEN END 
DAYS = LEFTS(DAY$ ,3) '3 charec.ters to met ch 
P = IN6TR(WEEKS,DAYS) 
IF p = 0 THEN PRINT "Not found": &OTO RequestDay 
PRINT "Dey number"; P \ 3 • I 

Weekday? Jenuery 
Not found 
Weekdey? TUESDAY 
Day number 3 

Problem No. 6 

REH ** Whet day ts this? 
DAYNAMESS = "Sunday Mondey Tuesdey Wednesday· 

DAYNAMESS = DAYNAMESS +"Thursday Friday Seturdey" 
WEEKS= "SUNMDNTUEWEDTHUFRISAT" 
RequestDay: 

INPUT "Dey"; DAYS 
IF LEN(DAYS) = 0 THEN END 
DAYS= LEFTS(DAYS,3) '3 cherecters to match 
P = IN6TR(WEEK$,DAYS) 
IF p = 0 THEN PRINT "Not found": &OTO RequestDey 
DAYNUMBER = P\3 
PRINT "Dey number"; DAYNUMBER • 1 
PRINT HIDS(DAYNAMESS,DAYNUMBER*9• I ,9) 

Dey? MONDAY 
Dey number 2 
Mondey 
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Problem No. 8 

MONTH$ = "JenFebMerAprMeyJunJulAugSepOctNovDec· 

Requestoete: 
INPUT "Enter 8 dote 1n the form VVMMDD"; DATE 
IF DATE= 0 THEN END 
VEAR = INT(DATE I 10000) 
MONTH= INT( (DATE - VEAR*10000) / 100) 
DAV =DATE - YEAR* 10000 - MONTH*100 

REt1 •• Let's velidete the entered value 
IF YEAR < 0 THEN BedYeer 
IF VEAR > 99 THEN BedVeer. 
IF MONTH < 1 THEN BedMonth 
IF MONTH > 12 THEN BedMonth 
IF DAV < 1 THEN BedDey 
IF DAV > 31 THEN BedDey 

V$ = t11D$(6TR$(VEAR),2) : IF VEAR < 10 THEN VS = ·o· • VS 
D$ = t11D$(6TR$(DAV ),2): IF DAV < 10 THEN D$ = ·o· + D$ 
M$ = t11D$(MONTH$,MONTH*3 - 2,3) 
PRINT V$; ·-·;MS;·-·; D$ 
END 

REt1 ** Error messeges 
BedVeer: PRINT "Bed yeer· : PRINT: GOTO RequestDete 
BadMonth: PRINT "Bed month": PRINT: GOTO Requestoate 
BedDey: PRINT "Bed day· : PRINT : GOTO RequestDete 

Enter a date in the form VVMMDD? 851231 
85-Dec-31 

Section 5-3 
Problem No. 2 

FOR I = 1 TO 200 
COIN = INT( RND*2 ) 
IF COIN = 0 THEN HEADS = HEADS • 1 
IF COIN = 1 THEN TAILS =TAILS + 1 

NEXT I 
PRINT HEADS; "Heeds" 
PRINT TAILS; "Teils 

99 Heeds 
101 Teils 

Section 5-4 
Problem No. 2 

REt1 **Convert from Fenrenheit to cent1grede 
DEF FNC(X) = (X - 32) * 5 I 9 

Problem No. 4 

DEF FN DAV$(DI) = t11D$(WEEK$, Dl*9 + 1, 9) 
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Section 5-6 
Problem No. 2 

MONTH$= "JenFebHerAprHeyJunJulAugSepOctNoYDec· 
Get Dote: 

INPUT "Enter e dete in the form VV/HH/DD"; DATE.$ 
IF LEN(DATE.$) = 0 THEN END 
GOSUB VerifyDote 
IF ERROR.MESSAGE$<> "Ok" THEN PRINT ERROR.MESSAGE$: GOTO GetDote 
GOSUB FormDeteString 
PRINT NEW.DATE$ 
END 

Vert fyDete: 
ERROR.MESSAGE$ = "Ok" 
DAV = YAL(RIGHTS(DATE.$,2 )) 
IF DAV < 1 OR DAV > 31 THEN ERROR.MESSAGE$= "Bed dey· 
MONTH= YAL(ttlDS (DATE.$,4,2)) 
1 F MONTH < 1 OR MONTH > 12 THEN ERROR.MESSAGE$ = "Bed month" 
VEAR = YAL(LEFTS (DATE.$,2 )) 
IF VEAR < 0 OR VEAR > 99 THEN ERROR.MESSAGE$ = "Bod year· 
IF LEN(DATE.$) <> B THEN ERROR.MESSAGE$= "Bed dote" 
RETURN 

FormDeteString: 
VS= ttlDS(STRS(VEAR),2): IF VEAR< 10 THEN V$ = ·o· • V$ 
M$ = ttlD$(MONTH$,HONTH*3 - 2,3) 
0$ = tt1D$(STR$(DAV ),2) : IF DAV < 10 THEN 0$ = ·o· • 0$ 
NEW.DATE$= V$ + ·-· • H$ + ·-· + 0$ 
RETURN 

Enter e dote in the form VY/HM/DD? 77/02/14 
77-Feb-14 

Section 5-7 
Problem No. 2 

GetDete: 
INPUT "Enter e dete in the form mm-dd-yyyy·; DATE.$ 
IF LEN(DATE.$) = 0 THEN END 
DATE DATE.$, NEW.DATE$, E$ 
IF E$ <> "Ok" THEN PRINT E$: GOTO GetDete 
PRINT NEW.DATE$ 
END 

SUB DATE(A$,B$,E$) STATIC 
MONTH$=· January Februery March April Hay June July" 
MONTH$ = MONTH$ • • AugustSeptember October NoYember December· 
GOGUB VerifyDete 
IF E$ = "Ok" THEN GOSUB FormDeteString 
EXIT SUB 

Vert fyDete: 
ES= "Ok" 
DAV = YAL(ttlDS(A$,4,2)) 
IF DAV < 1 OR DAV > 31 THEN E$ ="Bed day" 
MONTH= YAL(LEFTS(A$,2)) 
IF MONTH < 1 OR MONTH > 12 THEN E$ = "Bed month" 
VEAR = YAL(ttlDS (AS,7)) 
IF LEN(A$) < B THEN ES= "Bed dete• 
RETURN 
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FormDeteStnng: 
VS= MIDS(STRS(VEAR),2): IF VEAR< 10 THEN VS= ·o· +VS 

IF VEAR< 100 THEN VS= ·19· +VS 
NS= MIDS(MONTHS,MONTH*9 - 8,9) 
0$ = MIDS(STRS(DAV ),2) : IF DAV < 10 THEN 0$ = ·o· + 0$ 
BS = MS + •• • OS + • , • • VS 
RETURN 

END SUB 

Enter e dete in the form mm-dd-yyyy? 03-31-88 
Nerch 31, 19B8 

Problem No. 4 

Request: 
INPUT "Enter several words"; XS: IF UCASES(XS) = ·au1r THEN END 
F1rstCep XS, RS 
PRINT "Becomes: ";RS 
&OTO Request 

REM ** Subprogrem lo cepitelize f1rst letter of eech word 
SUB FirstCep(Wordln$, Word0ut$) 6T ATIC 

Word0ut$ = UCASE$(Wordln$) 
FOR J = 2 TO LEN(Word0ut$) 

X9 = ASC(MIDS(WordOut$,J, 1 )) 
IF X9 < 65 OR X9 > 90 THEN Nextletler 
IF ASC(MIDS(Word0ut$,J-1, 1)) = 32 THEN Nextletler 
MIDS(Word0ut$,J, 1) = CHRS(X9+32) 

Nextletter: 
NEXT J 

END SUB 

Enter severe! words? Now 1s the best l1me for this 
Becomes: Now Is The Best Time For This 
Enter severe! words? quit 

Problem No. 6 

INPUT "Enter the messege:·, MESSAGE$ 
Verify: 

PRINT 
PRINT MESSAGES 
INPUT ·oo you want to substitute enylhing·; ANS$ 
IF ASC(UCASE$(ANS$)) <> 69 THEN END 
Substitute MESSAGE$ 
GOTO Verify 

SUB Substitute(AS) STATIC 
INPUT "Replece:·, NO 1 s 
P = INSTR(AS,N01$) 
IF P <> 0 THEN INPUT "With:", N02$ 

WHILE P <> 0 
AS = LEFTS(AS,P-1) + N02$ + MIDS(A$,P•LEN(NO 1 S)) 
P = INSTR(P+ 1,AS,NO 1 $) 

WEND 
END SUB 
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Enter e messege: this Is e dull messege 

this is e dull messege 
Do you went to substitute enythlng? y 
Reploce: Is 
With: ixx 
Thixx ixx 11 dull message 
Do you went to substitute anything? n 

Chapter 7 
Section 7-1 
Problem No. 2 

WEEK$= ·sunMonTueWedThuFriSot" 
REn •• Enter the temper11tures In orrey WEEK 
FOR J = 1 TO 7 : READ WEEK(J) : NEXT J 

REn ** Set up inltiel conditions 
SUM = WEEK( I) : HIGH = WEEK( 1) : LOW = WEEK( I) 
LOW.DAV= I : HIGH.DAV= I 

REn •• Seen the week's temperotures 
FORJ = 2 TO 7 
SUM = SUM + WEEK(J) 
IF WEEK(J) <LOW THEN LOW= WEEK(J): LOW.DAV= J 
IF WEEK(J) > HIGH THEN HIGH = WEEK(J) : HIGH.DAV = J 

NEXT J 
PRINT "Average temp:"; SUM/ 7 
PRINT "Highest temp:"; HIGH 
PRINT" Lowest temp:"; LOW 
PRINT" Highest day:"; nlDS(WEEK$,HIGH.DAV*3 - 2, 3) 
PRINT. Lowest day:"; nlDSCWEEK$,LOW.DAV*3 - 2, 3) 

DATA 71, 77, 62, 76, 79, 72, 74 
END 

Averege temp: 75.657142657143 
Highest temp: 62 
Lowest temp: 71 
Highest dey: Tue 
Lowest day: Sun 

Problem No. 4 

RANDOnlZE TlnER 
REn **Drawing five random numbers from emong ten 

REn *" Meke oll volues available 
FORJ = 1TO10 
A(J) = 1 "Volue ovollable 

NEXT J 
DUPLICATE = 0 

REn *"Select five random values 
FORJ =ITO 5 
Drow: RANDOM = INT(RND * I 0 + 1) 
IF A(RANDOM) = 0 THEN DUPLICATE= DUPLICATE + 1 . GOTO Drow 
PRINT RANDOM; 
A(RANDOM) = 0 Value unavailable 

NEXT J 
PRINT : PRINT DUPLICATE; "Dupltcotes· 
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3 I 4 5 8 
7 Duplicates 

6 5 8 10 7 
6 Duplicates 

Problem No. 6 

REn •• Read the arrays 
READ NI 
FDR K = I TD NI : READ A(K): NEXT K 

READ N2 
FOR K = I TD N2 : READ B(K) : NEXT K 

REn •• Load the third array 
FOR J = I TD NI : C(J) = A(J) : NEXT J : N3 = NI 
FORK= I TO N2 
FORJ =I TD N3 
IF C(J) = B(K) THEN Skip 

NEXT J 
N3 = N3 + I : C(N3) = B(K) 
Skip: NEXT K 

FDR J = I TD N3 : PRINT C(J); : NEXT J 
END 

DATA 4, 3, 5, 6, 17 
DATA 5, 6, -9, 11, -13, 3 

3 5 6 17 -9 11 -13 

Section 7-2 
Problem No. 2 

Replace 
IF A(J)> A(J+ 1) THEN SWAP A(J), A(J+ 1) 
with 
IF A(J) < A(J+ 1) THEN SWAP A(J), A(J+ 1) 

Section 7-3 
Problem No. 2 

REn ** Experimenting withe 5 by 7 array 
FOR ROW = 1 TO 5 
FOR COLUMN = 1 TD 7 
A(ROW, COLUMN) = INT(RND* 150) 

NEXT COLUMN 
NEXT ROW 
GOSUD LargeRows 
PRINT: PRINT 
606UD LargeColumns 
END 

LargeColumns: 
FDR COLUMN = 1 TD 7 
LARGEST = A( 1, COLUMN) 
FOR ROW = 2 TO 5 
IF A(ROW, COLUMN) > LARGEST THEN LARGEST = A(ROW, COLUMN) 

NEXT ROW 
PRINT LARGEST; "Largest for column·; COLUMN 

NEXT COLUMN 
RETURN 
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LargeRows: 
FOR ROW = 1 TO 5 
LARGEST = A(ROW, 1) 
FOR COLUMN = 1 TO 7 
IF A(ROW, COLUMN)> LARGEST THEN LARGEST= A(ROW, COLUMN) 

NEXT COLUMN 
PRINT LARGEST; "Largest for row"; ROW 
NEXT ROW 
RETURN 

118 Largest for row 1 
147 Largest for row 2 
r 43 Largest for row 3 
130 Lilrgest for row 4 
117 U1rgest for row 5 

143 Largest for column I 
147 Largest for column 2 
135 Largest for column 3 
117 Largest for column 4 
83 Largest for co I umn 5 
145 Largest for column 6 
136 Largest for column 7 

Problem No. 4 

RANDOl11ZE Tll1ER 
0111 A(IOO) 

TIME I = Tll1ER: 606UB WithTrialendError 
PRINT "Trial end error took:"; Tll1ER -TIME! 

TIME 1 = TlttER: 606UB NoTrialandError 
PRINT "No trial end error took:"; Tll1ER - TIME I 

END 

NoTrialandError: 
FOR J = I TO I 00 : A(J) = J : NEXT J 

FORJ =I TO 100 
LAST= 100 -J + 1 
SUBSCRIPT = INT(RND * LAST + 1) 
A(SUB~CRIPT) = A(LAST) 

NEXTJ 
RETURN 

WithTrialendError: 
FOR J = I TO 100: A(J) = J: NEXT J 

FORJ = 1TO100 
Drew: RANDOM= INT(RND * 100 + 1): IF A(RANDOM) = 0 THEN Drew 
A(RANDOM) = 0 'Value unavailable 

NEXT J 
RETURN 

Trial end error took: 6 
No trial end error took: 2 
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Section 7-4 
Problem No. 2 

MONTHS = "JenFebMerAprMeyJunJulAugSepOctNoYDec· 
FOR R = 1TO3 
FOR M =· 1 TO 12 
PRINT PTAB(B*3*M-16); nlDS(MONT!1$.3*M-3+R, 1); 

NEXT M 
PRINT 

NEXT R 

J MAMJJASOND 
aeapeuuuecoe 
nbrrynl gptyc 

Section 7-5 
Problem No. 2 

'In the DtsplayStgns routine replace 
FOR X = 1 TO 100: NEXT X 
·wt th somethl ng II ke: 

FOR X = 1 TO LEN(SIGNSS(R)) : NEXT X 
'adjust to suit. 

Problem No. 4 

REn **Tabulate frequency of letters on signs 
Dlt1 ALPHA(26) 
GOSUB Tabulate 
60SUB Dlspley 
END 

Tabulate: 
READ AS 
WHILE A$<> "Done·: A$= UCASES(A$) 

FOR K = 1 TO LEN(AS) 
B$ = nlDS(A$,K, 1) : X = ASC(B$) 
IF X > 64 AND X < 91 THEN ALPHA(X-64) = ALPHA(X-64) + 1 

NEXTK 
READ AS 

WEND 
RETURN 

Display: 
WIDTH 60 
FORK= 1TO26 

PRINT CHR$(K+64);" "; ALPHA(K), 
NEXT K 
RETURN 

REH **The signs 
DATA Stop, Al's Pizza, Dairy Queen, Burger King 
DATA Yield, One Way, This Woy Out, Detour 
DATA One Show Only Tonight, Exit Only, Entrance Only Please 
DATA Florida 2138 mi., Fly United, Jet Set Diner 
DATA GiYe Her a Valentine, Give Him a Valentine 
DATA First Avenue, North Side 
DATA Done 
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A 13 6 1 c 1 D 
E 26 F 3 G 5 H 
I 16 J 1 K 1 L 
M 2 N 16 0 12 p 

Q 1 R 10 S B T 
u 6 v 5 w 3 x 
V B z 2 

Problem No. 6 

REM** Arrenge signs tebuletion eccording to frequency 
DIM ALPHA(26), ASCll(26) 
GDSUB Tebulote 
60SU6 Arrange 
GOSUB Display 
END 

Tobulote: 
READ A$ 
WHILE A$ <> "Done" : A$ = UCASES(A$) 

FOR K = 1 TO LEN(A$) 
6$ = MID$(A$,K, 1) : X = ASC(6$) 

7 
6 
10 
3 
15 
1 

IF X > 64 AND X < 91 THEN ALPHA(X-64) = ALPHA(X-64) + I 
NEXT K 
READ A$ 

WEND 
RETURN 

Disploy: 
WIDTH 60 
FORK= 1TO26 
PRINT CHR$(ASCll(K));" "; ALPHA(K), 

NEXT K 
RETURN 

Arrange: 
FOR K = 1 TO 26 : ASCll(K) = K • 64: NEXT K 
FORK= 1TO25 
FORJ:K• 1T026 
IF ALPHA(K) >= ALPHA(J) THEN Nextletter 
SWAP ALPHA(K), ALPHA(J): SWAP ASCll(K), ASCll(J) 

Nextletter: NEXT J 
NEXT K 

RETURN 

REM **The signs 
DATA Stop, Al's Pizzo, Dairy Queen, Burger King 
DATA Vield, One Woy, This Woy Out, Detour 
DATA One Show Only Tonight, Exit Only, Entronce Only Pleese 
DATA Florido 2136 ml., Fly United, Jet Set Diner 
DATA Give Here Volentine, Give Him 11 Volentine 
DATA First Avenue, North Side 
DATA Done 

E 26 I 16 N 16 T 15 

A 13 0 12 R 10 L 10 

s 6 v 6 D 7 u 6 

H 6 v 5 G 5 F 3 

w 3 p 3 M 2 z 2 

B 1 Q 1 C 1 x 
J 1 K 1 
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Chapters 
Section 8-1 
Problem No. 2 

REt1 ** Reploce control routine end RequestDoto os follows: 
DEFINT A-Z 
6D6UB RequestDoto 
FOR YEAR = YEAR 1 TO YEAR2 
606UB DlsployColender 
NEXT YEAR 
END 

RequestDote: 
INPUT "Whet Month"; MONTH 
IF MONTH < 1 OR MONTH > 12 THEN RequestDote 
INPUT "Ronge of yeers from.to"; VEAR1, YEAR2 
IF VEAR 1 < 0 OR VEAR 1 > 99 THEN RequestDoto 
IF VEAR2 < 0 OR VEAR2 > 99 THEN RequestDeto 
IF VEAR 1 > VEAR2 THEN RequestDAto 
RETURN 

Whet month? 5 
Ronge of yeors from, to? 36,37 

Moy 1936 

Sun Mon Tue Wed Thu Fri Set 

1 2 
3 4 5 6 7 6 9 
10 11 12 13 14 15 16 
17 16 19 20 21 22 23 
24 25 26 27 26 29 30 
31 

Moy 1937 

Sun Mon Tue Wed Thu Fri Set 

1 
2 3 4 5 6 7 6 
9 10 11 12 13 14 15 

16 17 16 19 20 21 22 
23 24 25 26 27 26 29 
30 31 
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Problem No. 4 

60SUB GetDete : IF DATE = 0 THEN END 
606UB Display 
END 

Celculete: 
KDAV - 1st of Month 
N - No. of deys in Month 

LEAP = 0 : IF VEAR 110D 4 = 0 THEN LEAP = 1 
KDAV =(VEAR+ INT((VEAR + 3) I 4)) 110D 7 
N=O 
FOR M = 1 TO MONTH 
KDAV = (KDAV + N) 110D 7 
N = 30 + ((M + (M > 7)) 110D 2) 
IF M = 2 THEN N = 26 + LEAP 

NEXT M 
RETURN 

\leri fyDete: 
ERROR.MESSAGE$ = "Ok" 
VEAR = INT(DATE I 10000) 
MONTH= INT( (DATE - VEAR*10000) / 100) 
DAV =DATE - VEAR*10000 - MONTH* 100 
IF DAV < 1 OR DAV > 31 THEN ERROR.MESSAGE$ ="Bed dey· 
IF MONTH< 1 OR MONTH> 12 THEN ERROR.MESSAGE$= "Bed month" 
IF VEAR < 0 OR YEAR > 99 THEN ERROR.MESSAGE$ = "Bed year· 
RETURN 

GetDete: 
INPUT "Enter e dete in the form VVMMDD"; DATE 
IF DATE= 0 THEN Leeve 
&OSUB \ler1fyDete 
IF ERROR.MESSAGE$ <> "Ok" THEN PRINT ERROR.MESSAGE$ : SOTO GetDete 
Leave: RETURN 

Displey: 
WEEK$= "SunMonTueWedThuFriSet" 
SOSUB Celculete 
KDAV = ( KDAV +DAV - 1 ) 110D 7 
X = KDAV * 3 + 1 
PRINT 
PRINT "Your dete fells on "; 111D$(WEEK$, X, 3) 
RETURN 

Enter e dete in the form VVMMDD? 691301 
Bed month 
Enter e dete in the form VVMMDD? 660101 

Your dete fells on Fri 
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Problem No. 6 

MONTHS= "JenFebMerAprMeyJunJulAugSepOctNoYDec· 
GetDete: INPUT "Enter D dote In the fonn YYMMOD"; DATE 
IF DATE = 0 THEI EID 
&O&UB VertryDete 
IF ERROR.MESSAGES <> "Ok" THEI PRiil ERROR.MESSAGES : &OTO GetDete 
606UB FonnDeteStrlng : PRiil NEW.DATES 
EID 

Celculete: 
KDAY - I st Of Month 
N - No. of days 1 n Month 

LEAP= 0: IF YEAR noo 4 = 0 THEN LEAP= 1 
KDAY =(YEAR+ lll((YEAR + 3) / 4)) noD 7 
N=O 
FOR M = 1 TD MONTH 
KDAY = (KDAY + N) noD 7 
N = 30 + ((M + (M ) 7)) noD 2) 
IF M = 2 THEI N = 26 + LEAP 

NEXT M 
RETURN 

Ver1fyDete: 
ERROR.MESSAGES = "Ok" 
YEAR = lll(DATE I 10000) 
MONTH= Ill( (DATE - YEAR*10000) / 100) 
DAY =DATE - YEAR*lOOOO - MONTH*lOO 
IF MONTH < 1 OR MONTH > 12 THEI ERROR.MESSAGES = "Bed month" 
IF YEAR < 0 OR YEAR > 99 THEI ERROR.MESSAGES = "Bed year" 
606UB Celculete 
IF DAY < 1 OR DAY > N THEI ERROR.MESSAGE$ = "Bed day· 
RETURN 

FonnDeteStr1ng: 
YS = nlD$(STRS(YEAR),2) : IF YEAR < 10 THEI vs= ·o· + YS 
MS = nlD$(MONTH$,MONTH*3 - 2,3) 
DS = n1D$(6TR$(DAY ),2): IF DAY < 10 THEI DS = ·o· + DS 
NEW.DATES = Y$ + ·-· + MS + ·-· + DS 
RETURN 

Enter 11 dote 1n the form YYMMDD? 690132 
Bed dey 
Enter e dete 1n the form YYMMDD'? 680101 
88-Jen-01 
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Section 8-3 
Problem No. 2 

PRINT ·convert bese ten numbers to btnery formet• 
PRINT 

INPUT "Enter a volue"; DECIMAL 
NextDtgtt: x = DECIMAL - INT(DECIMAL/2)*2 
AS = STR$(X) + AS 
DECIMAL = INT(DECIMAL/2) 
IF DECIMAL THEN NextDlgtt 
PRINT AS 

Convert bese ten numbers to bt nory f ormot 

Enter e velue? 32768 
1000000000000000 

Problem No. 4 

PRINT ·convert negottve numbers to two's complement form· 
PRINT 

Keyboard: 
INPUT "Enter a negative number in bese ten form"; TEN 
IF TEN > -1 THEN Keyboard 
DECIMAL = ABS(TEN) 
GetDigtts: 
x = DECIMAL noo 2 
AS= RIGHTS(STRS(X), 1) +AS 
DECIMAL= DECIMAL\ 2 
IF DECIMAL THEN GetDigtts 
AddZeros: AS = ·o· + AS : IF LEN(AS) < 16 THEN AddZeros 
PRINT "Blnery form of"; ABS(TEN); "ts", A$ 
REn ** l's to O's end vtce verse 
FOR J 1 = 1 TO LEN(AS) 
XS= n1D$(AS,J1, I) 
IF XS = ·o· THEN MIDS(AS,J 1, I) = • 1 • : ELSE MIDS(AS,J 1, 1) = ·o· 

NEXT Jl 

REn **Add 1 
FOR J 1 = LEN(A$) TO 1 STEP -1 
XS= nlDS(AS,J1,I) 
IF XS= ·o· THEN MIDS(AS,J1' 1) = T : GOTO Dlspley 
MIDS(A$.J 1, 1) = ·o· 

NEXT JI 

Dlspley: 
PRINT "Two's complement form Is", A$ 

Convert negative numbers to two's complement form 

Enter a negat1ve number in base ten form? O 
Enter a negative number tn bese ten form? -1 
Btnery form of 1 Is 0000000000000001 
Two's complement form Is 1111111111111111 
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Chapter9 
Section 9-1 
Problem No. 2 

REH ** Video game monster opening and closing 
X=100:Y=100 
WHILE 4=4 
FORK=1T02 
READ A, B, C 
FOR RAD = A TO B STEP C 
X = X + 1 : IF X > 490 THEN X = 0 
Y = Y + I : IF Y > 253 THEN Y = 0 
B = 0 - RAD : E = RAD - 6.29 
CIRCLE (X,Y), 12,33,B,E 
CIRCLE (X1,Y1),12,30,B1,E1 
X1 =X:Y1 =Y:B1 =B:E1 =E 

NEXT RAD 
NEXTK 
RESTORE 
WEND 
DATA 0, .6, .1 
DATA .6, 0, -.9 

Problem No. 4 

RANDOHIZE TIHER 
REH ** Random elllpses 
FORK= 1TO15 
RADIUS = RND*50 : ASPECT = RND*3 
X = RND*(WINDOW(2)-2*RADIUS) + RADIUS 
Y = RND*(WINDOW(3)-2*RADIUS) + RADIUS 
CIRCLE (X,Y),RADIUS,,,,ASPECT 
XRADIUS = RADIUS : VRADIUS = RADIUS 
IF ASPECT < 1 THEN VRADIUS = RADIUS*ASPECT 
IF ASPECT> 1 THEN XRADIUS =RADIUS/ASPECT 
LINE (X-XRADIUS,V-VRADIUS) - (X+XRADIUS,V+VRADIUS),,B 

NEXT K 

Problem No. 6 

WINDOW 1.,(100,100)-(210,210),-2 
REH ** Blinking stars 
LINE (5,5) - ( 105, 105),,BF 

WHILE 1:1 
X = RND*97 : Y = RND*97 
X = 6*(X\6)+5 : Y = 6*(Y\6)+5 
C = INT(RND* 147) : IF C < 10 THEN COLOR = 30 ELSE COLOR = 33 
LINE (X,Y)-(X+2,Y+2),COLOR,BF 

WEND 

Problem No. 8 

REH ** Box with 1 O pixel border 
FORK=OT09 
LINE (20+K,30+K)- (100-K,210-K),,B 

NEXT K 
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Section 9-2 
Problem No. 2 

RANDOnlZE TlnER 
x = 1: v = 1 
&O&UB SeleclDte 
&O&UB DtspleyOulllne 
&O&UB DtspleyDols 
END 

SeleclDte: 
NUM = INT(RND*6 + 1) 
RETURN 

D1spl11yDots: 
ON NUM 606UB One,Two,Three,Four,Ftve,Stx 
RETURN 

DtspleyOulltne: 
LINE (X,V) - STEP (61,61).,B 
RETURN 

One: 
FOR R =OTO 5 

CIRCLE (X+30,V+30),R 
NEl(T R 
RETURN 

Two: 
FOR R =OTO 5 

CIRCLE (K+10,Y+10),R 
CIRCLE (K+50,V+50),R 

NEXTR 
RETURN 

Three: 
FOR R =OTO 5 

CIRCLE (X+10,Y+10),R 
CIRCLE (X+30,Y+30),R 
CIRCLE (X+50,Y+50),R 

NEXT R 
RETURN 

Four: 
FOR R =OTO 5 

CIRCLE (K•10,Y•10),R 
CIRCLE (K•50,V• 10),R 
CIRCLE (X•50,V+50),R 
CIRCLE (K+ 10,V+50),R 

NEXTR 
RETURN 

FtY.e: 
FOR R =OTO 5 

CIRCLE (K+10,Y+10),R 
CiRCLE (K+50,V+10),R 
CIRCLE (K+50,V•50),R 
CIRCLE (K•10,V+50),R 
CIRCLE (K•30,V•30),R 

NEXTR 
RETURN 
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Sh<: 
FOR R = OTD5 

CIRCLE (X•10,Y•10),R 
CIRCLE (X+ 10,Y•30),R 
CIRCLE (X+ 10,Y•50),R 
CIRCLE (X+50,Y+ 10),R 
CIRCLE (X+50,Y•30),R 
CIRCLE (X•50,Y+50),R 

NEXT R 
RETURN 

Problem No. 4 

REH .. Replace control routine In 9-2-2 aboye with: 
RANDOHIZE TIHER 
X=5:Y:150 
&O&UB SelectDle : &D&UB DlspleyOutllne : &O&UB DlspleyDots 
X; 75: y = 150 
&OSUB SelectDle: &O&UB DlsplayOutllne: &OSUB Dlsptayoots 
END 

Problem No. 6 

REH .. Replace the control routine In 9-2-2 aboYe with: 
RANDOHIZE TIHER 
FORK= 1TD20 
X = RND*420: Y = RND*150 
&OSUB SelectDle 
&OSUB DlsplayOutllne 
&OSUB DlsptayDots 
IF K < 19 THEN LINE (X,Y) - STEP (61,61),30,BF 

NEXTK 
END 

Section 9-3 
Problem No. 2 
REH ** A S111lbo11t 
DAT A 30,40,40,50,33,n 
DATA 30,40,30,52,33,n 
DATA 30,50,40,50,33,n 
DATA 26,52,46,52,33,n 
DATA 26,52,26,56,33,n 
DATA 26,56,44,56,33,n 
DATA 44,56,46,52,33,n 
DATA 0,0,0,0,-1,n 

Problem No. 4 

DEFINT A-Z 

REH .. Reise the flag 
x = 155 
REH **The flagpole 
LINE (X-2, 10) - (X-2,230) 
FOR y = 160 TD 20 STEP -20 

IF Y > 100 THEN X = X + 3 ELSE X = X - 2 
LINE (X,Y) - (X+70,Y+36).,B 

R~H **The stripes 
FDR Y 1 = 0 TD 36 STEP 6 

LINE (X,Y+Y1) - (X+70,Y•Y1+2),33,BF 'Red stripe 
IF y 1 = 36 THEN NextStrlpe 
LINE (X•1,Y+Y1+3)- (X+70-1,V+Y1+5),30,BF 'White stripe 

NextStrlpe: NEXT Y 1 
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REH ••The field for the stars 
LINE (K,Y) - (K+31,Y+20),33,BF 

REH ** The stars 6 across and 5 down 
FORXl :3T0286TEP5 
FORYl =2TO 186TEP4 

CIRCLE (X+Xl,Y+Yl),0,30 
NEXT YI 

NEXT XI 

REH ** The rest of the stars 5 across end 4 down 
FORXI :5T0256TEP5 
FORYI :4TO 166TEP4 
CIRCLE (K+Kl,Y+Yl),0,30 
NEXT YI 

NEXT XI 
IF y = 20 THEN LINE (K,Y) - (K-2, 10),33 The rope 
IF Y = 20 THEN LINE (K,Y+39) - (K-2,200),33 'more rope 
FOR K = 1 TO 250 : llEXT K 
IF Y > 20 THEN LINE (K,Y) - (K+70,Y+39).30,BF 'Erase the flag 

NEXT Y 
XS = INPUTS( I) 

Section 9-5 
Problem No. 2 

REH •• Simply use the following function In Program 9-12 
DEF FNF(X) = (X"2+50*X-450)/100 

Section 9-6 
Problem No. 2 

REH.•• Simply replace 11nes In Program 9-13 es follows: 
e) 
RADIAL SCALE = 30 : STEPSIZE = .1 
RADIUS = 1 - 2 • C06(ANGLE) - 3 * 61N(ANGLE)"2 

b) 
RADIALSCALE = 25 : STEPSIZE = .1 
RADIUS = 3 + &IN(3*ANGLE) 

c) 
RADIALSCALE = 40: STEPSIZE = .1 
RADIUS = 2 + 61N(2*ANGLE) 

d) 
RADIALSCALE = 60: STEPSIZE = .1 
RADIUS = 61N(ANGLE) + C06(ANGLE) 
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Chapter 11 
Section 11-1 
Problem No. 2 

REn .,. New or changed lines ore Indicated with ·••• 
Din SIGNS$(50) 
RANDOnlZE TlnER 
OPEN "Signs Doto" FOR INPUT AS • 1 
&OSUB LoodSlgns 'Load the signs array 
CLOSE •1 
&OSUB BeglnGame 'Establish game beginning 
GetNextSlgn: 
60SUB DlsplaySlgns 'Simulate random signs along the road 
60SUB CheckPlayer 'Did the player spot the next letter? 

IF LETTER = 0 AND TIMES < 2 THEN GetNextSlgn .... 
IF LITTER> 0 THEN 60SUB Checkletter •••• 
IF TIMES < 2 THEN CheckDone .... 
PRINT "You missed"; CHRS(NEXTLITTER); ~twice·: 60SUB Delay·••• 
NEXTLITTER = NEXTLITTER + 1 .... 
TIMES= 0 ·•••• 
CheckDone: ·••• 
IF NEXTLITTER < 91 THEN GetNextSlgn 'If not "Z" yet, repeat step 3 
PRINT "Congratulations, you h11Ye made It through the alphabet!" 

END 

LoodSlgns: 
NUMBEROFSIGNS = 0 : INPUT • 1, A$ 
WHILE AS<> "Done· 

NUMBEROFSIGNS = NUMBEROFSIGNS + 1 : SIGNS$(NUMBEROFSIGNS) = AS 
INPUT •1, AS 

WEND 
PRINT "There ore:"; NUMBEROFSIGNS; "signs In this game." 
&OSUB Deloy 
RETURN 

BeglnGome: 
NEXTLITTER = 65 'Get reedy to look for 'A' 
TIMES= 0 ·••• 
RETURN 

DlsploySlgns: 
R = INT(RND • NUMBEROFSIGNS + 1) 
&OSUB CountMlssed ·••• 
CLS 

PICTURE ON 
PRINT SIGNS$(R) 
PICTURE OFF 
FOR K = 1 TO 250 STEP 30 
PICTURE( 1+S*SQR(K),250-K)-(100•4*K,300+K) 
FOR X = 1 TO 100: NEXT X 
CLS 

NEXT K 
RETURN 
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Check Pl eyer: 
AS= lllKEYS : IF LEll(AS) = 0 THEii LITTER = O : GOTO EndCheckPleyer 
CleerKey: IF LEll(lllKEYS) = 1 THEN CleerKey 
PRlllT AS;" "; 
A$ = UCA6ES(A$) : LITTER = A6C(A$) 
IF AS< "A" DR A$> "Z" THEii CheckPleyer 
IF LITTER = NEXTLITTER THEii EndCheckPleyer 
PRlllT "Not the next letter 1n the elphebet" : GOSUB Deley 
GOTO CheckPleyer 

EndCheckPleyer: 
RETURll 

CheckLetter: 
IF 1116TR(UCASE$(SIGNS$(R)), A$) THEii Found ELSE NotFound 
NotFound: 

BEEP : PRlllT "Your letter 1s not on the sign" : GOSUB Deley 
GOTO EndCheckLetter 

Found: 
PRlllT "Good": GOSUB Deley 
NEXTLETTER = NEXTLETTER + 1 
TIMES= 0 '*** 

EndCheckLetter: 
RETURll 

Deley: T1me delay for messages 
FOR J = 1 TO 2500 : NEXT J 
RETURN 

CountM1ssed: '*** 
IF INSTR(UCA6ES(SIGNS$(R)), CHRS(NEXTLITTER)) THEN TIMES =TIMES + 1 '*** 
RETURN'*** 

Problem No. 4 

REtt •• Amtnge s1gns tabulation eccord1ng to frequency 
Dltt ALPHA(26), ASCll(26) 
OPEii "S1gns D11t11" FOR lllPUT AS "1 
GOSUB Tebulete 
CLOSE "1 
606UB Arrange 
606UB Display 
EllD 

Tebulete: 
INPUT "1, A$ 
WHILE A$ <> "Done" : AS = UCASES(AS) 

FOR K = 1 TO LEll(A$) 
BS = ttlDS(A$,K, 1) : X = A6C(B$l 
IF X > 64 AND X < 91 THEii ALPHA(X-64) = ALPHA(X-64) + 1 

llEXT K 
INPUT" 1, AS. 

WEND 
RETURN 

D1sp1ey: 
WIDTH60 
FDR K = 1TO26 

PRlllT CHRS(ASCll(K));" "; ALPHA(K), 
NEXTK 
RETURN 
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Arrenge: 
FOR K = 1 TO 26 : ASCll(K) = K + 64: NEXT K 
FORK= 1 T025 
FORJ:K+ 1T026 
IF ALPHA(K) >= ALPHA(J) THEN Nextletter 
SWAP ALPHA(K), ALPHA(J): SWAP ASCll(K), ASCll(J) 
Nextletter: NEXT J 
NEXT K 

RETURN 

E 26 1 16 
A 13 0 12 
s 6 y 6 
H 6 v 5 
w 3 p 3 
B 1 Q 1 
J 1 K 1 

Section 11-2 
Problem No. 2 

N 
R 
D 
G 
M 
c 

REtt ** Disp1ey e progrem from disk 

16 
10 
7 
5 
2 
1 

OPEN "Progrem 11-5" FOR INPUT AS • 1 
PRINT -some other stetements wm eppeer ... -
WHILE NOT EOF(l) 
LINE INPUT •1, A$ 
SOSUB Formet 

WEND 
END 

StreightPR1NT: 
PRINT AS : RETURN 

Formot: 

T 
L 
u 
F 
z 
K 

15 
10 
6 
3 
2 
1 

IF INSTR(A$,"FOR") = 0 AND INSTR(A$,"NEXY-) = 0 THEN LeaveHere 
FOR J = 1 TO LEN(A$) 

IF ttlD$(A$,J,3) <> - : - THEN NextCherecter 
PRINT LEFTS(AS,J-1) 
PRINT TAB(5); 
AS= ttlDS(A$,J+ 1l: &OTO Formet 

NextCherecter: 
NEXT J 
PRINT A$ 
LeeveHere: RETURN 

Some other stetements wm eppeer ... 
OPEN -Progrem 11-28- FOR INPUT AS • 1 

FOR J = 1 TO LEN(A$) 
NEXT J 

Section 11-3 
Problem No. 2 

REtt ••Add e neme toe sequential file 
OPEN-Heme List 01 Dete- FOR INPUT AS •1 
OPEN -Heme List 01 Temp- FDR OUTPUT AS •2 

INPUT "Add 8 name"; N1$ 
PRINT •2. HIS 
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N$ ="Begin" 
WHILE N$ <> "End" 

Re11dNeme: INPUT • 1, N$ 
IF N$ = NI$ THEN PRINT N$; " Dupltcete" : SOTO ReedNeme 
PRINT •2, N$ 

WEND 

CLOSE •1, •2 
KILL "Neme List O I Dete" 
NAnE "Name List 01 Temp" AS "Name List 01 Det11" 
END 

Problem No. 4 

REn **Add 11 neme toe sequenttel me 
OPEN "Neme List 0 I D11t11" FOR INPUT AS • 1 
OPEN "Name List 01 Temp" FOR OUTPUT AS •2 

INPUT "Delete e neme"; NI$ 
PRINT •2, NI$ 

NS= "Begin" 
WHILE N$ <> "End" 

ReadNeme: INPUT •1, NS 
IF N$ =NI$ THEN PRINT N$; "Deleted": SOTO ReedName 
PRINT •2, NS 

WEND 

CLOSE •1, •2 
KILL "Name List 01 Dete" 
NAnE "Name List 01 Temp" AS "Name List 01 Dato" 
END 

Section 11-4 
Problem No. 2 

REn **File neme selection routine 
nENU 1,0,1,"Flle" 
nENU 1,1,1,"New· 
nENU 1,2, I ,"Open" 
nENU 1,3, 1,"Kl11" 
nENU 1,4, 1 ,"Quit. 
FORM= 2 TO 5: nENU M,0,1,"": NEXT M 

MenuSelect: 
WHILE nENU(O) = 0 : WEND 
CLS: nENU 
ON nENU( 1) 60SUB NewFlle, OpenFlle, Kt11Fl1e, EndProgram 
SOTO MenuSelect 

NewFlle: 
PROMPT$ = "New output me name:· 
XS= FILES$(0, PROMPT$): IF LEN(X$) = 0 THEN LeeveNewfile 
OPEN X$ FOR OUTPUT AS •2 
CLS 
INPUT "Enter 11 message"; MESSAGES 
PRINT •2, MESSAGE$ 
CLOSE •2 
NAnE XS AS X$, "SPEC" 
CLS 

LeeveNewFlle: RETURN 
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Openflle: 
TYPES = "SPEC" 
XS =FILES$( 1, TYPES) : IF LEN(X$) = 0 THEN LeeyeQpenFlle 
OPEN XS FDR INPUT AS •3 
AS = INPUT$(LDF(3), •3) 
CLOSE •3 
PRINT AS 

LeeYeOpenFlle: RETURN 

KtllFlle: 
TYPES = "SPEC" 
XS = FILES$( 1, TYPES) : IF LEN(X$) = 0 THEN Le11YeK11lFlle 
WINDOW 4,. (300,41)-(490,65), 2 
X = IN&TR(X$,":") 
PRINT "K111 "; n1D$(X$,X+ 1) • 
BUTTON 1, 1, "No wey·, (100,20)-(160,35), 1 
BUTTON 2, 1, "Ok", (20,20)-(40,35), 1 
WHILE DIALO&(O) <> 1 : WEND 
1F DIALOG{ 1) = 2 THEN KILL XS 
WINDOW CLOSE 4 

LeeYeKlllFlle: RETURN 

EndProgrem: 
nENU RESET 
CL& 
END 
RETURN 

Chapter 12 
Section 12-2 
Problem No. 2 

OPEN • Account Nemes· A& • 1 LEN = 30 
FIELD •1, 30 AS XS 

Request: 
INPUT "New Acct•, Lebel"; N, AS 
IF N > O AND N < 100 THEN WrlteFlle 
PRINT "Acct• out of range·: &OTO Request 

IF LEN{A$) < 31 THEN WrlteFlle 
PRINT "Lebel exceeds 30 cherscters· : &OTO Request 

WrtteFlle: 
&ET •1, N 
IF LEFTS(XS, 10) <> "Unassigned" THEN PRINT N; "In use· : &OTO Request 
L&ET XS= AS 
PUT •1,N 
CLOSE •1 
END 



417 Appendix F 

Problem No. 4 

REH ** Initialize account label file 
OPEN • Account Names" AS • I LEN = 38 
FIELD "I, 30 ASX$, 8 AS Y$ 

REH** Ftll each record with "Unassigned" 
LSET XS = ·unassigned" : LSET YS = "Unesslgn· 
FOR REC = I TO 99 

PUT "I, REC 
NEXT REC 

REH** Write out ectu11l l11bels 
BeginReed: 

READ N, NS, AS : IF NS = "Done· THEN EndRead 
IF N < I ORN> 99 THEN PRINT N; "Out of range" : &OTO EndReed 
LSET XS = NS : LSET YS = AS 
PUT "1,N 
&OTO BeginRelld 

EndReed: CLOSE "I : ENO 

DAT A I, Reel estate taxes, R.E. tax 
DATA 2, Personal property taxes, P.P. tax 
DAT A 9, Medical expenses, Medical 
DATA 99, Miscellaneous, Misc 
DATA 22, Sewer end water, Send W 
DATA 38, Cleaning end meintenence, Meint 
DATA 44, Mortgage interest, Mortgage 
DATA o, Done, Done 

Section 12-3 
Problem No. 2 

REH** Display cities in rank order 
DIH ARRAY (10), POSITION(IO) 

OPEN "Cities Dete" AS • I LEI = 28 
FIELD "I, 12 A& CITY$, 8 AS RANKS, 8 AS PERCENTS 

FOR REC= I TO 10 
&ET "l,REC 
G = CYD(PERCENTS) 
ARRAY( REC ) = G . 
POSITION(REC) = REC 

NEXT REC 

&OSUB Arrange 

PRINT "City Renk I Growth" 
FORK= I TO 10 

&ET "I, POSITION( K) 
R = CYD( RANKS ) 
G = CYD( PERCENTS ) 
PRINT CITY$, 
PRINT USINS " "" •••.•"; R, G 

NEXT K 
CLOSE "I 
END 
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Arrange: 
FOR LAST = 1 TO 9 

FOR J = I TO LAST 
IF ARRAV(J) <= ARRAV(J+ 1) THEN NextCtty 
SWAP ARRAV(J), ARRAV(J+l) 
SWAP POSITION(J), POSITION(J+ 1) 

Next Ct ty: NEXT J 
NEXT LAST 
RETURN 

City 
Detroit 
Belttmore 
Chtcego 
New York 
Phtledelphte 
Los Angeles 
Delles 
Sen Antonio 
Sen Diego 
Houston 

Renk 
6 
9 
2 
1 
4 
3 
7 
10 
B 

Chapter 13 
Section 13-2 
Problem No. 2 

I Growth 
-20.5 
-13. I 
-10.B 
-10.4 
-13.4 

5.5 
7.1 

20.1 
25.5 
29.2 

RElt ** Meiltng-list progrem 
DEFINT A-2 
FILENAME$= "Nemes" 
Dllt LABEL$(9), L(9), FILEDATA$(9), KEVDATA$(9) 

RElt **Control routine for mailing-list Edittng 
GOSUB ReedLebels "Reed dete labels end ltmtts 
&OSUB ReedPointer "Reed eveileble-spece peremeters (Pointer file) 
60SUB OpenDeteFile 
Begin: 

&OSUB RequesttD 
IF ID = 0 THEN CLOSE : END Terminete on zero ID 
GOSUB EdttEntry 
&OTO Begin 'Do it egetn (repeet step 4) 

ReedLebels: 
READ NUMBEROFITEMS 

RLENGTH = 0 
FOR ITEM= 1 TO NUMBEROFITEMS 

READ LABEL$(1TEM), L(ITEM) 'L errey ts 1tem length 
RLENGTH = RLENGTH + L(ITEM) 
NEXT ITEM 

RETURN 

RElt **DATA - labels end limits 
DATA9 
DATA ID ", 2 
DATA CODE, 2 
DATA LAST, 20 
DATA FRST, 20 
DATA ADDR, 30 
DATA CITY, 20 
DATA STAT, 2 
DATA "ZIP ·, 5 
DATA PHON, 17 
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ReedPointer: 
OPEN FILENAME$+" Pointer" AS" 1 LEN= 4 
FIELD "t, 2 AS NEWID$, 2 AS OLDID$ 

GET "1, 1 
NS = CVl(NEWID$) 

OS= CVl(OLDID$) 
RETURN 

OpenDeteFile: 
OPEN FILENAME$+" Dete" AS "2 LEN= RLENGTH 
X:O 
FDR J = 1 TD NUMBEROF ITEMS 
FIELD "2, X AS D9S, L(J) AS FILEDATAS(J) 
X = X + L(J) 

NEXT J 
RETURN 

RequestlD: 
PRINT : INPUT "Edit ID""; ID : IF ID = 0 THEN QuitRequest 
IF ID >= NS DR ID < t THEN PRINT "Non-Existent ID" : GOTO RequestlD 
Qu1tRequest: RETURN 

EdltEntry: 
GET "2, ID: X = CVl(FILEDATAS(I)) 
IF x <> ID THEN PRINT "Hes been deleted" : GOTO EdltEntry 
FOR ITEM= 2 TD NUMBEROFITEMS 
PRINT LABELS(ITEM); ": "; FILEDATAS(ITEM); 
Ok: PRINT" Ok";: ANS= UCASES(INPUTS(I)): PRINT ANS 

IF ANS <> ·v· AND ANS <> "N" THEN PRINT ··v· or 'N' please· : &OTO Ok 
IF ANS = ·y· THEN Nextltem 
Ask: INPUT" : "; KEVDATAS(ITEM) 

IF LEN(KEVDATAS(ITEM)) > L(ITEM) THEN PRINT loo long": &OTO Ask 
L&ET FILEDATAS(ITEM) = KEVDATAS(ITEM) 

Nextltem: NEXT ITEM 
PUT "2, ID 

Problem No. 4 

REH ** Ment ng-11 st program 
DEFINT A-Z 
FILENAMES = "Nemes· 
Dll1 LABEL$(9), L(9), FILEDATA$(9), KEYDATA$(9), IDS(tO) 

REl1 ••Control routine for mel11ng-11st Print lebels 
&OSUB Reedlebels 'Reed dete lebels end limits 
&DSUB ReedPolnter 'Reed evelleble-spece peremeters (Pointer file) 
GDSUB OpenDeteF11e 'OPEN the Dete file 
Begin: 

GOSUB Request! Os 'Get up to 1 o IDs 
IF NUMBEROFIDS = 0 THEN CLOSE: END 'Termlnete on no IDs 
GOSUB Display 'Print labels 
GOTO Begin 'Do 1t egeln (repeet step 4) 

ReedLebels: 
READ NUMBEROFITEMS 
RLENGTH = 0 
FOR ITEM= t TO NUMBEROFITEMS 

READ LABEL$(1TEM), L(ITEM) 'L errey is item length 
RLENGTH = RLENGTH + L(ITEM) 

NEXT ITEM 
RETURN 
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REH** DATA - Jebels end limits 
DATA9 
DATA ID "• 2 
DATA CODE, 2 
DATA LAST, 20 
DATA FRST, 20 
DATA ADDR, 30 
DATA CITY, 20 
DATA STAT, 2 
DATA "ZIP •• 5 
DATA PHON, 17 

ReedPoi nter: 
OPEN FILENAMES + • Pointer" AS • 1 LEN = 4 
FIELD "l, 2 AS NEWID$. 2 AS OLDIDS 
&ET "1, 1 
NS = CYl(NEW10$) 
DS = CYl(OLDID$) 
RETURN 

OpenDeteFlle: 
OPEN FILENAMES + " Dete• AS "2 LEN = RLENGTH 
X:O 
FOR J = l TO NUMBEROFITEMS 
FIELD "2, X AS D9$, L(J) AS FILEDATA$(J) 
x = x + L(J) 

NEXTJ 
RETURN 

Request IDs: 
IF NS = l THEN PRINT "No names in the file" : &OTO EndRequest 
NUMBEROFIDS = 0 
FURR= I TO 10 

IDS(R) = 0 

Ok: INPUT "ID"; ID : IF ID = 0 THEN EndRequest 
IF ID < 1 OR ID >= NS THEN PRINT "Out or renge· : SOTO Ok 
&ET "2, ID : X = CYl(FILEDATA$( 1)) 
IF ID <> x THEN PRINT "Deleted" : SOTO Ok 
IDS(R) =ID 
NUMBEROFIDS = R 

NEXT R 
EndRequest: RETURN 

Display: 
FOR R = 1 TO NUMBEROFIDS 

&ET "2, IDS(R) 
PRINT FILEDATA$(4);. "; FILEDATA$(3) 
PRINT FILEDATA$(5) 
PRINT FILEDATA$(6);. "; FILEDATA$(7);. "; FILEDATA$(B) 
PRINT : PRINT: PRINT 

NEXT R 
RETURN 
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Section 13-3 
Problem No. 2 

REH ** Marnng-llst program 
DEFINT A-Z 
FILENAMES = "Nemes· 
DIH LABEL$(9), L(9), FILEDATA$(9,), KEYDATA$(9) 
WINDOW CLOSE 1 
WINDOW 2.,(50,41)-(350,260), -2 
WINDOW 3.,(359,41)-(506,105), -3 

REH **Control routine for moiling-list Editing 
&OSUB ReadLebels 'Re11d deta labels and limits 
&OSUB ReedPolnter 'Read ava11oble-spoce parometers (.POINTER file) 
GOSUB OpenDataF11e 'OPEN the .DATA file 
Begin: 

SOSUB RequestlD 'Get end verify ID 
IF ID= 0 THEN CLOSE: WINDOW CLOSE 2: WINDOW CLOSE 3: WINDOW 1 : END 
&OSUB EditEntry 'Display dota - make changes 
SOSUB WrlteData 'Write entry In .DATA file 
SOTO Begin 'Do It agein (repeat step 4) 

ReedLebels: 
READ NUMBEROFITEMS 
RLENGTH = 0 
FOR ITEM= 1 TO NUMBEROFITEMS 

READ LABELSOTEM), L(ITEM) 'L array Is Item length 
RLENGTH = RLENGTH + L(ITEM) 

NEXT ITEM 
RETURN 

REH** DATA - lebels end limits 
DATA9 
DATA ID •, 2 
DATA Code, 2 
DATA Lost, 20 
DAT A First, 20 
DATA Addr, 30 
DATA City, 20 
DATA State, 2 
DATA ZIP, 5 
DATA Phone, 17 

Request ID: 
WINDOW 3 
INPUT "ID to ed1t"; ID: IF ID= 0 THEN LeDYeRequestlD 
IF ID >= NS OR ID< 1 THEN PRINT "Non-existent ID" : SOTO RequestlD 
SET •2, ID: X = CYl(FILEDATAS(l)) 
IF X <> ID THEN PRINT "Has been deleted": GOTO RequesllD 
FOR ITEM= 2 TO NUMBEROFITEMS 

FOR L9 = LEN(FILEDAT ASOTEM)) TO 1 STEP -1 
IF t11D$(FILEDATA$(11JM),L9, 1) = CHR$(32) THEN NEXT L9 
KEYDAT AS(ITEM) = LEFT$(FILEDATAS0TEM),L9) 

NEXT ITEM 
LeeveRequestlD: RETURN 

Re11dPolnter: 
OPEN FILENAMES+. Pointer· AS• 1 LEN= 4 
FIELD •1, 2 AS NEWIDS, 2 AS OLDIDS 
GET •1, 1 
NS= CYl(NEWIDS) 
DS = CYl(OLDIDS) 
RETURN 
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OpenDeteFlle: 
OPEN FILENAME$ + " Deto" AS •2 LEN = RLENGTH 
X:O 
FOR J = 1 TO NUMBEROFITEMS 
FIELD •2, X AS D9$, L(J) AS FILEDATA$(J) 
X = X + L(J) 

NEXT J 
RETURN 

EditEntry: 
WINDOW 2: CLS 
MOVETO 2, 20: PRINT LABEL$( I);": "; ID 
FOR ITEM= 2 TO NUMBEROFITEMS 

X = ITEM*20 
MOVETO 2, ITEM*20 : PRINT LABEL$(1TEM) 
EDIT FIELD ITEM,KEVDATAS(ITEM), (50,X-13)-(53•B*L(ITEM),X•2), 1 , 1 

NEXT ITEM 
BUTTON 1, 1,"Enter",(50,190)-(100,206), 1 
ITEM= 2 
BegtnEntry: 

EDIT FIELD ITEM 
Poll: PROCESS = DIALOG(O) : IF PROCESS = 0 THEN Poll 
IF PROCESS= 6 THEN NextEditFteld 
IF PROCESS= 2 THEN NewEdttFteld 
IF PROCESS = 1 THEN EndEntry 
GOTO Poll 

NextEdttFteld: 
ITEM= ITEM+ 1 : IF ITEM> NUMBEROFITEMS THEN ITEM= NUMBEROFITEMS 
GOTO Begi nEntry 

NewEditFteld: 
ITEM = DIALOG(2) 
GOTO BegtnEntry 

EndEntry: 
FOR ITEM = 2 TO NUMBEROFITEMS 

KEVDATA$(1TEM) = EDITS(ITEM) 
IF LEN(KEVDATA$(1TEM)) <= L(ITEM) THEN VerifyNext 
X = ITEM*20 
EDIT FI ELD ITEM,KEVDA T A$(1TEM), (50 ,X- I 3)-(52•B*L{ITEM) ,X + 2), I , 1 
GOTO BegtnEntry 

Veri fyNext: 
NEXT ITEM 
FOR ITEM = 2 TO NUMBEROFITEMS 

X = ITEM*20 
EDIT FIELD ITEM,"", (50,X-13)-(52•8*L{ITEM),X•2), I , 1 

NEXT ITEM 
RETURN 

WriteDete: 
LSET FILEDATA$(1) = MKIS(ID) 
FOR ITEM = 2 TO NUMBEROFITEMS 
LSET FILEDATAS(ITEM) = KEVDATAS(ITEM) 

NEXT ITEM 
PUT •2, ID 
RETURll 
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Asterisk, 19 random, 291 list window; 7-9 x Command key, 3 sequential, 290 output window; 6 
3€-x Cut, 11 Account labels, 321 second list window; 6 
I Division, 20 Adding strings, 45-47 BF option, 234 
$ Dollar sign, 34-35 AllDone, 66 Binruy digit, 205 
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> Greater than, 53 AND, 72 BIT, 205 
< Less than, 53 Apostrophe, 85-86 BWEONES, 101-102 
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'lT Microsoft BASIC b, 1 Arcs: Box, 215 
$ Microsoft BASIC d, 1 drawing with, 268, 276-277 BoxFill, 215 
<> Not equal to, 53 Arithmetic operators, 39-42 BREAK, 161 
# Number sign, 33, 34 Arrays, 163 Buttons, 155-158 
X-v Paste, 12 Array sizes, 173-180 and DIALOG, 158-159 
% Percent, 34 ASC, 106 displaying, 156-157 
3€-4 Printing, 22-23 ASCII Value, 106 BUTIDN: 
3€-R Run, 5, 6 Aspect, 220-221 demonstration, 159 
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Semicolon, 13-15 Assignment statement, 28-29 x-. Stop, 68 Available space, 340 
Subtraction, 20 Calculations, 18-21 X-s Suspend,82 Calendar control routine, 196 

/\ Tu the power, 39 BACKPAT, 285-287 Calendar display control 
Base ten number system, 204 routine, 197 
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Calendar program, 195-201 
CALL, 129-130, 131-132 
Cartesian coordinates, 243-245 
CHAIN, 369 
Chart-of-accounts file, 329 
CHR$, 107 
CHR$( ), 23 
CIRCLE, 213 
CLIP:, 312 
CWSE #, 293 
CWSE#: 

random access files, 
318-319 

Close box, 7 
Color, 215 
Command-S, 82 
Command window, 6-7 
Commas, 35, 78-79 
Comma spacing, 57-58 
COMMON, 369 
Compound interest, 92 
Computer graphics, 213 
Concantenation, 45-47 
CONT, 293-294 
Control routine, 185 
Controlling single points, 

235-242 
Controlling text, 281-285 
Converting to binary, 206-207 
Converting to numeric, 108 
Converting to string, 107 
Converting to uppercase, 110-111 
Copy, 7 
COUNT, 54 
Counter value, 55 
Counting out loud, 52 
Counting programs, 49-50 
Counting variables, 55 
Counting with STEP, 76-77 
Creating menus, 149-150 
Cuived line statements, 213 
Cut, 7 
Cut, Copy, and Paste, 10-13 
CVD, 324-328 
CVDBCD, 329 
CVI, 329 
CVS, 329 
CVSBCD, 329 
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DATA, 30-32 
Data entry program, 349-353 
Data record layout, 336-337 
Data types, 47 
DATE$, 111 
Decimal digits: 

removal of, 103 
DEFDBL, 124-125 
Deferred execution, 7 
DEFINT, 124-125 
DEF FN, 119-123 
DEFSNG, 124-125 
DEFSTR, 124-125 
DELETE Begin, 50-51 
Designing files, 334-336 
Designing record layout, 

336-337 
Designing systems, 333-337 
Devices, 311 
D-format, 66 
DIALOG, 158-159 
Digital clocks, 91-92 
DIM, 173-180 

arrays, 176 
multiple dimensions, 

175-176 
subprograms, 176 

Disk icon, 2 
Displaying messages, 3 
Domino effect, 205 
Double buffer, 312-314 
Double-precision random 

values, 114 
Drawing cuived lines, 218 
Drawing dice, 223-225 
Drawing from DATA, 228-229 
Drawing lines: 

LINETO, 259 
Drawing polar graphs, 248 
Drawing random numbers, 

166-167 
Drawing straight lines, 215 

Edit menu, 359 
Eject, 3 
E-format, 66 
END, 3, 67 

End angles, 219 
EndCount, 53 
End Of File, 302-304 
Enhancing programs, 349-353 
Entering data, 338-347 
EDF, 302-304 
ERASE, 174-175, 268-269 
Eratosthenes, 202 
Error checking, 131 
Establishing game, 183 
Eventtrapping,152-154,160-162 
EXIT SUB, 130 
EXP, 119 
Exponentiation, 41 

Factor pairs, 104 
Factors, 104 
FatBits, 253 
Fibonacci numbers, 90 
FIELD#, 317 
File-based game, 294-299 
File formats, 366-367 
File menu, 2, 356-359 
File names, 365 
FILES, 367 
Files: 

random access, 291 
sequential access, 290, 291 

FILES$, 307-308 
FILLROUNDRECT, 224 
Finder, 2, 289 
FIX, 103 
Flexibility, 329 
FOR, 75-76 
FOR loops, 96 
FRAME,268-269 
FRE, 118 
Free memory, 118 
Functions, 101 

GET: 
manipulating graphics, 213 

GET#: 
random access files, 

318-319 
GetBit, 207 



GETPEN, 259-260 
Graphics pen: 

controlling, 259-268 
Graphics screen, 214 
Graphs from formulas, 243-246 
Greatest integer, 103 
"Go-away box," 7, 135 
GOSUB, 125-127 
Garo, 50-52 

evils ot; 52 

Hexadecimal numbering, 
208-211 

HEX$, 209 
HIDECURSOR, 252 
HIDEPEN, 267-268 

IF statement, 53 
IF ... THEN, 53-56, 67 
Immediate execution, 7 
INITCURSOR, 252 
INKEY$, 106-107 
INPUT, 30-32 
INPUT features, 45 
INPUT$, 107 
INPUT#, 292-293 
INSTR, 109-110 
Instructions, 60, 61 
Instructions segment, 62 
Instructions to BASIC, 4 
INT, 103 
Integer division, 40-41 
Interest: 

calculating, 88-90 
INVEIIT, 268-269 

Language features, 101 
Labels: 

nonnumber, 50 
LBOUND, 177-180 
I.COPY, 22 
LEFf$, 108 
LEN,106 
Length of string, 106 
LET, 28-29 
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LINE, 213 
LINE INPUT, 301 
Line labels, 50-52 
Lineprinter, 22 
Line statements, 213 

variety, 216 
LINETO, 259 
LIST window, 7-9 
List window; 4 

editing, 7 
LLIST, 22 
ID\D, 367-368 
Load,63 
Loading array; 183 
Local variables, 101 
WCATE, 99 
Logical operators, 72 

AND, 208 
Nor, 208 
OR, 208 

Loop maker, 55 
Loop variable, 76 
LPRINT, 22 
LPTl:, 311 
LSET: 

random access files, 
317-318 

LSET vs. RSET, 317 

Macintosh Control Panel, 3 
.Managing files, 365 
Mask bit, 256-257 
Menu Bars, 355-362 
MENU, 152-154 
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