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ABS function, 61
Addition, 10, 22
AND operator, 75
ANTIC , 256-257
Argument, 33, 61
Arithmetic operations:
precedence of, 22
symbols for, 10
ARRAY error, 83, 270
Arrays, 95-115
numeric, 96-102, 107-115,
116-118
one-dimensional, 96-100
sorting of, 116-118
string, 103-115
two-dimensional, 101-102
Array variables, 95
ASC function, 85
Assignment statement, 14, 29
Asterisks, 26, 182
Atari BASIC, bugs in, 267-268
ATASCII codes, 78, 85, 91-93,
276-278
ATN function, 72
Attack (sound), 193-194
Attract mode, 73, 263-264

BAD VALUE error, 53, 62, 270
BASIC, 1. See also Atari BASIC
Binary digits, 125
Binary load, 185
Binary number system, 124-130
decimal to, 126-127
to hexadecimal, 127-128
Binary save, 185
Bits, 125
BREAK abort error code, 271
BREAK key:
to cancel line, 39
to exit programs, 17, 135
for immediate mode, 20
memory locations for, 39, 263
Buzzer, 41
Bytes, 125

Calculations, 10-12
CAPS/LOWR key, 5, 23
Cartesian coordinates, 217-218
Cassettes. See Tape

Character set, 90-93, 139-141

Index

Character strings, 75-89
CHRS$ function, 85-86
CLEAR key, 6, 41
CLOAD command, 8, 143-144, 153
Clock, 118-119, 265
CLOG function, 72, 267
CLOSE statement, 136-137, 138,
145, 158
Color artifacting, 226-227
COLOR command, 43-44, 46-47,
212, 266 «
Color relationships, 213
Commands, 4
See also names of specific
commands
Commas:
with numbers, 10
with PRINT statements, 11-12
in string, 76
Comparison, string, 81-82
Compound interest, 66-67
Computer language:
defined, 1
machine, 185
Concatenation, 82-84, 160
Conditional transfer, 26
CONT command, 20-21
COS function, 72
Counting, 25-30
See also FOR . . . NEXT
statements
CSAVE command, 8, 142-143,
153
CTRL key:
and CAPS/LOWR, 6
and CLEAR, 6
and DELETE/BACK S, 6
for graphics characters, 22-23
and INSERT, 6
to move cursor, 2
to stop listing, 20
Cursor, 2, 70
off/on, 265
out of range, 271
position of, 264

Data file, 154
Data separator, 76
DATA statement:

in arrays, 106

in menu routines, 138

331

DATA statement (continued)
in random-access mailing list, 175
with READ, 17-18, 76-78
with strings, 76-78
Debugging, and STOP statement,
21
Decay (sound), 193-194
Decimal number system:
to binary, 126-127
hexadecimal to, 128-130
Decimals:
in division, 63-64
rounding of, 64-66
DEG , 72
DELETE/BACK S key, 6
Delimiters, 11, 76
DENOM, 62-64
Device timeout error code, 271
Die drawing, 46-47, 49-52
DIM statement, 76
for one-dimensional arrays, 96
spaces in, 268
for string arrays, 103-104
for two-dimensional arrays, 102
Directory full error code, 186,
271-272
Disk(s), 154-187
advantages of, 154
duplicating, 184
formatting, 8-9, 155, 184
loading programs on, 9, 155
random-access files on, 166-181
saving programs on, 9
sequential files on, 156-165
Disk directory, 157, 183
full (error), 186, 271-272
Disk full error code, 271
Disk Operating System. See DOS
Display list, 256-261
Division, 10, 22, 63-64
successive, 121-122
DOS (Disk Operating System), 9,
154, 186-187
commands, 186
menu, 181, 182-185
DOS.SYS, 154, 155, 181, 184
DRAWTO . 44-45,
212-214
Dummy data, 31, 77
Dummy variable, 62
DUP.SYS, 154, 155, 181, 184
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Editor, 5-7
Element, 95
END statement, 1, 50
ENTER command, 9
Error messages, 4, 265, 269-272
array, 83, 270
bad value, 53, 62, 270
BREAK abort, 271
cursor out of range, 271
device timeout, 271
disk full, 186, 271
file not found, 272
file number mismatch, 271
full directory, 186, 271-272
input statement, 15, 270
insufficient RAM, 271
I0CB already open, 271
line not found, 54, 270
line number greater than 32767,
270
LOAD file, 271
locked file, 184
memory insufficient, 269
NEXT without FOR, 38, 270
numeric overflow, 270
out of data, 77, 270
RETURN without GOSUB,
270-271
serial bus data frame checksum,
271
string dim, 83, 270
string length, 81, 270
too many variables, 270
value error, 53, 62, 270
Error trapping. See TRAP
statements
ESC key, 69
Execution, 3-4
EXP function, 72
Exponentiation, 21, 22, 267-268

FILENAME, 9
File not found error code, 271
File number mismatch error code,
271
Files, 156-181
copying, 183
defined, 156
deleting, 183
duplicating, 185
errors, 184, 271-272
locking, 184, 271
random-access, 166-181
renaming, 184
sequential, 156-165
unlocking, 184
Formatting, 8-9, 155, 184
FOR . . . NEXT statements,
36-38
FRE function, 69
Functions, numeric, 60-67
argument of, 61
ASC, 85
ATN, 72
CHRS, 85-86
CLOG, 72
compound interest and, 66-67

Functions, numeric (continued)
COS, 72
decimals and, 63-68
EXP, 72
FRE, 69
INT, 35, 60, 61-63, 64-65
LEN, 81
LOG, 72
PADDLE, 69-70
PTRIG, 70
RND, 33-36, 61
rounding and, 64-66
SGN, 61
SIN, 72
SQR, 61, 62, 64
STICK, 69, 71-72
STRIG, 72
string, 85-89
STR$, 86
VAL, 87-89

GET statement, 136, 138
in sequential files, 160-161
GOSUB statement, 49-50
for menu routines, 138
nested, 54-55
ON...,653-54
GOTO statement, 16, 55, 56
Graphics, 42-47, 208-261
color artifacting, 226-227
colors in, 43-44
drawing a die, 46-47, 49-52
drawing lines in, 44-45
filling in space, 222-225
memory locations for, 266
multiple screen formats, 256-261
numbers for memory locations,
239-240
player-missile, 243-256
plotting points in, 44-45
POKE vs. SETCOLOR, 225-228
screen display, 239
Graphics characters, 22-23
GRAPHICS, 47
GRAPHICS modes, 42-43, 57-58,
209-220, 228-242
0, 209
1, 210-211
2, 210-211
3, 43-44, 45, 215
4, 215-216
5, 57-58, 215
6, 215-216
7, 57-58, 215
8, 216, 217-221, 240-242
9, 228-230
10, 230-232
11, 232-233
12, 234-237
13, 234-237
14, 237-238
15, 237-238
Graphs, 217-221
Cartesian coordinates, 217-218
polar, 218-221

HELP key, 279-280

Hexadecimal number system:
binary to, 127-128
to decimal, 128-130

IF . . . THEN statement, 26,
35-36, 52-53
Immediate mode, 5-68
Initializing, 28-29
INPUT statement, 14-17
with arrays, 96
length of, 74
in menu routines, 135-136
to retrieve data, 145-147
in sequential files, 158-159
INPUT statement error, 15, 270
INSERT key, 6
Instruction syntax, 1
Integers, 121-123
Interest, compound, 66-67
INT function, 35, 60, 61-63, 64-65
Inverse characters, 7, 263
10OCB already open error code,
271

Joystick, 69, 71-72

Kemeny, John G., 1
Keyboard, memory locations for,
263

Key click, 280
Key interval delays, 280
Key repeat, 280
Keys, last pressed, 263

See also names of specific keys
Keyword abbreviations, 58-59
Keywords, as variables, 13-14
Kurtz, Thomas E,, 1

Language. See Computer language
LEN function, 81, 123
LET statement, 14
Line length, 7
Line not found error, 54, 270
Line numbers, 2, 3, 270
LIST command:
to display line(s), 20
to display program, 4
in tape storage, 8, 142-143, 152,

153
LOAD,8,9,143,153,155
LOAD file error, 271
LOCATE statement, 215
Locked file error, 184
Lock up, 267
LOG function, 72, 267-268
Logical operators, 73
Loops:

counting and, 25-28
FOR . . . NEXT, 36-38
LPRINT command, 8

Machine language, 185

Mailing list, random-access,
170-181

Margins, 264
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Memory:
insufficient, 269
Read Only, 92
top of, 265
Memory insufficient error
message, 269
Memory locations. See PEEK
statement; POKE statement
MEM.SAV file, 185
Menus, 135-139
DOS, 181, 182-185
Modes:
attract, 73, 263
immediate, 5-6
See also GRAPHICS modes
Multiple screen formats, 256-261
Multiplication, 10, 22
Music, 194-195, 204-207

Nested subroutines, 54-55
NEW command, 2
NEXT WITHOUT FOR error, 38,
270
NOTE command, 167, 169
NOT operator, 73
NOT, in PRINT statements, 268
Number bases, 124-130
binary to hexadecimal, 127-128
decimal to binary, 126-127
hexadecimal to decimal, 128-130
Numbers:
commas with, 10
exponents and, 21
for graphics memory locations,
239-240
scientific notation and, 11-12
See also Counting; Integers
Numeric arrays, 96-102
Numeric overflow error, 270
Numeric variables, 13-14

One-dimensional arrays, 96-100
ON . .. GOSUB, 53-54
OPEN statement, 136-137, 144
in random-access files, 167
in sequential files, 156-157
Operators:
logical, 73
relational, 27
OPTION key, 119-120, 263
OR operator, 73
OUT OF DATA error, 77, 270

PADDLE function, 69-70
Paddle trigger values, 265
Paddle values, 265
PEEK statement, 12
for direct memory access,
264-265
for error codes, 265
in error trapping, 74
for line number where program
stopped, 265
for paddle values, 265
in player-missile graphics, 245,
246
with sound, 197

PEEK statement (continued)
in tape storage, 148, 152
for timer, 118
Pitch, 189-193
Player-missile graphics, 243-256
PLOT , 44-45, 212-214
POINT statement, 167-169, 176,
178
POKE statement:
for attract mode, 73
with BREAK key, 39, 263
for clock, 265
cursor and, 70
for cursor off/cursor on, 265
for cursor position, 264
for direct memory access, 264
to disable attract mode, 263
to fool operating system, 264
format of, 12
for graphics, 210, 213, 214,
225-226, 249, 266
for last key pressed, 263
for margins, 264
in player-missile graphics, 249,
252, 253
for positioning, 69, 106
to reset timer, 118
vs. SETCOLOR, 225-226
with shift lock, 263
for sound, 188, 192-193, 197
for tab width, 264
in tape storage, 144, 149, 153
for type of character displayed,
263
Polar graphs, 218-221
POSITION command, 68, 69, 106
PRINT statement, 2
commas with, 11-12
semicolons with, 11
in sequential files, 157-158, 159
Print tab width, 264
Problems, 130-135
general, 130-132
math-oriented, 132-135
Program(s), 24-41
defined, 1
loading, 8-9
saving, 8-9
Programming;
defined, 1
planning in, 24-31
Program recorders. See Tape
PTRIG function, 70
PUT, 160-161

Question mark, 182
QUIT, 1

RAD, 72

Random-access files, 166-181
mailing list, example of, 170-181
NOTE, 167, 169
OPEN, 167
POINT, 167-169

Randomizing, 33-36

Read Only Memory, 92

READ statement, 20

READ statement (continued)
in: arrays, 96, 106
with DATA, 17-18, 76
vs. RESTORE, 20
with strings, 76
READY, 2
Relational operators, 27
REM statement, 26-30
Repeating keys, 41
RESET key, 26, 31
RESTORE command, 20
RETURN key, 6
RETURN statement, 49-50
RETURN without GOSUB error,
270-271
RND function, 33-36, 61
ROM, 92
Rounding, 64-66
Run at address, 185
RUN command, 2-3

SAVE command, 8,9, 142-143, 153
Scientific notation, 11-12
Screen display, 239
Screen formats, multiple, 256-261
Screen memory, 264
Scrolling, fine, 280
SELECT key, 119-120, 263
Semicolon, 11
Sequential files, 156-165
CLOSE, 158
GET, 160-161
INPUT, 158, 159
OPEN, 156-157
PRINT, 157-158, 159
PUT, 160-161
Serial bus data frame checksum,
271
SETCOLOR command, 43-44,
46-47, 58, 212, 214, 266
POKE vs., 225-226
SCN function, 61
SHIFT key, 5, 23
Shift lock, memory location for,
263
SIN function, 72
Sound, 188-207
attack, 193-194
from computer speaker, 188-189
decay, 193-194
distortion, 189, 192
loudness, 189, 193
to music, 204-207
pitch, 189-193
from TV speaker, 189
using, 191-195
voice, 189
Sound effects, 200-203
Sound generator program, 196-200
SOR function, 61, 62, 64
START key, 119-120, 264
Statement(s):
assignment, 14, 29
multiple, 55-57
See also names of specific
statements
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STICK function, 69, 71-72
Stick trigger values, 266
Stick values, 265
STOP statement, 21
STRIG function, 72
String arrays, 103-115
String comparison, 81-82
String concatenation, 82-84
String data, 75
STRING DIM error, 83, 270
String functions, 85-89
STRING LENGTH error, 81, 270
Strings, 75-89

in disk files, 160, 161-162
STR$ function, 86, 122-123
Subroutines, 48-53

GOSUB, 49-50

nested, 54-55

ON . .. GOSUB, 53-54
Subscripts, 79-81

array, 95

Subscripts (continued)

zero, 102
Subtraction, 10, 22
Successive division, 121-122
Syntax. See Instruction syntax
SYSTEM RESET key, 20, 23, 135

TAB key, 39, 68-69
Tape, 142-152
loading programs from, 8,
143-144, 152-153
retrieving data from, 145-147,
149
saving programs on, 8, 142-143
storing data on, 144-145, 147-149
Timer, 118-119
TRAP statements, 39-41, 73-74
to check for accidental string
input, 127
with sequential files, 157
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TRAP statements (continued)

in tape storage, 153
Truncation, 126
Two-dimensional arrays, 101-102

VAL function, 87-89
Value error, 53, 62, 270
Variables:

array, 95

dummy, 62

numeric, 13-14

string, 75, 76

too many (error), 270
Voice options, 189, 192

Wild cards, 182
X10 command, 185, 186

Zero subscripts, 102
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