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Exit points, 12
Exp function, 170
Exponent, 69
Exponential notation, 68
Expression, 77-78
arithmetic, 77
valid, 77
variables, mathematical operators, and
constants in, 77
Extended integers, 203
Extended real numbers, 202-203
data types of, 69
External storage, 17
Extra field with record album database
program, 322

F

Factorial program, 218-220
False, decision making and, 103-104
Fast Fourier transform, 327
Fields, records and files, 235-236
Field-width parameter, 94, 95
FIFO. See First-in-first-out stategy
FigureHex, 197
File-building program, 256
File-dump program, 256-260
File-handling library procedures, 237-240
File-handling routines. See Boolean End of
File function
File menu, 27-31
File name, 243
Files, 210-211, 235-254
appending, 239
defining, 290
file-handling library procedures and,
237-240
phone-book program and, 240-245
records and, 211
sorting and merging, 245-251
variant records and, 251-253
Files versus arrays of records, 236-237
Find, 34
Finder
Pascal disk and, 20
RAM disk and, 20
Find Error, 41, 42

Find Next, 35
dialog box for, 35, 36
Find option, 34, 35
Find What, 34
First-in-first-out stategy, 231
First line of program, 60-61
Flag, 14-15, 152
Flexibility, 124, 125
FlipFlop, 198
Floating-point numbers, 69
Flowchart, 7-8
Flowchart symbols, 8-12
Flowlines, 10-11
Flow of a program, 103
FlushVol, 240
FName, 238
FNum, 238
Font/DA Mover
application, 39
utilities and sample programs file of, 18
Font menu, 39
Font Windows, 39, 40
For loop, 212
Format menu, 37-39
Formatting
output, 94-97
program, 86
Formula Translator, 4
For statement, 113, 119, 119-125
FORTRAN, 4
Forwd, Turtle graphics and, 271
FSClose, 240
FSOpen, 238
FSWrite, 240
syntax for, 239
Function
parameters and, 148-151
type of, 148
Fundamentals, 3-23
flowchart symbols and, 8-12
machine language and, 14
Macintosh storage and, 14-17
Pascal and, 4-5
programming and, 3-4
programming technique and, 6-8
Syntax and, 6
Turbo Pascal and, 12-14, 18-20,
20-22
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G HiWord function, 177
Home, Turtle graphics and, 272
Get Info Home Cursor, 35
compile menu and, 42
dialog box for, 42

GetMouse, 284
GetNewWindow, 297
GetNextEvent, 293
GetPort, 278
Global variables, 185
versus local variables, 140-141
Go-away box window, 292
Goto statement, 130-132
avoiding the use of, 131-132
GrafPort record structure, 277
Graphics, 270-285
mouse and, 281-285
standard Macintosh, 275-281
Turtle, 271-275
Graphics demonstrations, 327
Grow box, 281
Guess-a-number program, 186-191
explanation of, 190-191

H

Halt, 263
Handle data types, 221-225
Hard copy

printing, 53

of program, 53
Header lines, 292
Heading

function and, 148

procedure and, 136

program, 46, 60

Turtle graphics and, 271
Hexadecimal ASCII conversion values,

261-262

Hexadecimal notation, 191-192
Hex-character dump program, 256-260
Hex values, 192-193
HideCursor, 278
Hi function, 177
High-level interface, 326
High-order bit, 68
High-order nibble, 260

I

$L See Include file directory
Icon on disk, 52
Identifier, 60, 61-62, 72-73
invalid, 62
legal numeric variable, 74
naming, 62
valid, 62
If statement, 103
common errors with, 106-108
compound, 108
conditional, 105
nesting the, 108-110
If...then...else compound statement, 103
Images, 282
Imagewriter, 20
Implementation of Turbo Pascal unit, 158
Implementation phase, 7-8
InchToMeter, 185
Include file directory, 43, 154
Include files, 27-28
InDecimal, 197
Indentation in program formatting, 46, 86
Index variable, 119
Infinite loop, 114, 116
Information, 103
InitGraf, 278
Initial and boundary value methods, 327
Initial value methods, 327
InitWindows, 280
Inner loop, 130
Input file, 325
Input/output routines, 159
Input/output symbol, 8-10
Insert function, 173
Inserting numbers with binary tree, 233
InsertMenu, 298
Integer division, 78
Integer division operator, 78
Integers, 66-68
double, 203
extended, 203
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long, 202-203
maximum and minumum values for,
66-67

range of, 202

valid, 66
Integration, 327
Intel-based 8088/8086 microprocessors, 14
Intensity, 288
Interactive statements, 98
Interface

high-level, 326

low-level, 326

of Turbo Pascal unit, 157-158
Internal storage, 17
Interpolation, 327
Interpreter

versus compilers, 13-14

Turbo Pascal and, 13
Int library function, 169
Invalid assignment statement, 75
Invalid identifier, 62
Invisible window, 292
I/0. See Input/output symbol
IOResult, 153

K

K. See Kilobyte
KeyPressed, 159-160
Kilobyte, 16-17

L

$L. See Link Object file directory

Label declaration, 131

Label with Goto statement, 131

Last-in-first-out traffic, 231

Least-square approximation, 327

Legal numeric variable identifier, 74

Length of a string variable, 171

Library, 166

Library features, 165-178

Library procedures, 237-240

Library routines, 166, 167-177
mathematical routines and, 167-171
string routines and, 171-174

LIFO. See Last-in-first-out traffic
Linked list, 225
Linker, 13
Link Object file directory, 43
compiler directive and, 155
Lister Folder file, 18
Ln function, 170
LoadArray, 314
Local variable
declaring, 140
global versus, procedures and, 140-141
Lo function, 177
Longlnt. See Long integer
Long integer, 202-203
Loop
counting, 116-117
infinite, stopping, 114, 116
inner, 130
nested, 129-130
outer, 130
repeat...until, 129
summary of, 126
while, 114, 129
Loop control variable, 117
Loop counter, 116-117
Looping structures, 113-133
backward with Downto and, 125
counting the, 116-117
Goto statement and, 130-132
nested, 129-130
repeat statement and, 126-128
repeat...until, 129
for statement and, 119-125
summing, 118-119
while, 129
while statement and, 114-116
Low-level interface, 326
Low-order nibble, 260
LoWord function, 177
LSort, 326

M

Machine code, 102
Machine-language programming, 14
Mac II Interfaces disk file, 18
Macintalk Folder file, 19
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Macintosh
communicating with Turbo Pascal,
12-14
memory, 14, 16-17
mouse for, 281
storage, 14-17
window manager program, 278-289
MacPaint, 53
MacsBug, 255, 266-268
commands, 267
invoking, 266-267
Mac screen, 94
Main memory, 8
Main module, 135, 136
Main program, 185
declarations of, 216
logic of, 185
Mantissa scientific notation, 69
Mathematical calculation with flowcharts,
10
Mathematical order of operation, 78-79
Mathematical routines, 167-171
Mathematical variables, 81, 82
Matrices, 327
MaxGuess, 190
Megabyte, 17
Memory, RAM-ROM, 16-17
Memory location, 221
Memory requirements of data types, 221
Menu, 25-44
Apple, 25-26
Compile, 39-44
Edit, 32-33
File, 27-31
Font, 39
Format, 37-39
Search, 34-37
Transfer, 44
Menul, 296-297
Menu2, 296-297
Menu bar, 298
MenuHandle type variables, 297
Merging records, 245-251
Message, printing of, 90, 91
Metric conversion program, 181-186
explanation of, 185-186
Microprocessor, 14
Misc Folder file, 19
Mistake correction, 49

MOD. See Modulo division
Modular programming, 135
Modules of program, 135

main, 135, 136
Modulo division, 78
Motorola-based 68000 microprocessors,

14

Mouse, 281-285
Mouse-based program, 282
Mouse button, 281
Mult

procedure and, 138

variable parameters and, 141-143
Multiple-item Readln statement, 101
Multi-variable declaration, 147
Music in Turbo Pascal, 285-290
MyDA Folder file, 18
MyDemo Folder file, 18

N

Natural log function, 170
Nested loop, 129-130, 185
Nesting, 108
New

file menu and, 27

memory and, 222
NewString, 198
NewWindow, 280-281
Nibble

high-order, 260

low-order, 260
NoGrowDocProc, 280-281
NOT, 110
Note frequencies, 286
NoWrap, Turtle graphics and, 272
Null string, 72

length indicator, 72
Numerical methods, 327
Numerical toolbox, 327
Numeric types, 202-203

o

$0. See Output file, directory of
0Odd function, 168

Off-page connector symbol, 11
Open, file menu and, 27
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Operating system, ROM and, 17
Operator order of precedence, 78-79
Optional parameter BuffSize, 237
Options, 33

Compile menu and, 42

dialog box for, 33, 43
OR, 110
Order of precedence of operators, 78-79
Ord function, 174-175
Ordinal data type, 83, 85
OunceToGram, 185
Outer loop, 130
Out-of-range subscripting, 207
Output

first line of, 96

formatting, 94-97
Output file

directory of, 43

enciphered file and, 266
Output unit file, 160
Overlay structure, 252

P

Page setup, 29
Parallel arrays, 208-209
Parameters, 141-157
compiler directives and, 151-157
field-width, 94, 95
functions and, 148-151
passing, 143
passing information with, 141
type declarations for, 144
value, 145, 145-148
variable, 141-145
Writeln and, 89
Parentheses, 64
comment and, 63
order of operations and, 79
Pascal. See also Turbo Pascal
Apple II, 5
definition of, 4-5
University of California at San Diego
version, 5
PasConsole, 185
QuickDraw and, 278
unit and, 159-160
.pas extension, 44

PasPrinter unit, 94
Passing parameters, 143
Past, 32
PenDown, Turtle graphics and, 272
Pen movement, 271-275
Pen pattern, 278
PenUp, Turtle graphics and, 272
Phase implementation, 7-8
Phase problem-solving, 7-8
PhoneArray, 249
Phone-book file, 245-249

displaying contents of, 249-251
Phone-book program, using a file in,

240-245

PhoneType, 243
PlayerSort, 326
Plus sign, 212
Pointer, 221-230

assigning value to, 223

blind, 224

var, 224
Pointers program, 228
Pointer type

declaration, 228

up arrow and, 222
Position function, 173-174
Positive values, Turtle graphics and, 271
Pred function, 175-176
Print, 29

file menu and, 30

printing program with, 53
Printer

preparing, 53

sending output to, 93-94
Printer identifier, 94
Printing

blank lines, 97, 98

echo, 256

Turbo Pascal program, 52-54
Problem-solving phase, 7-8
Procedure, 134-141

call, 138-139

execution of, 135-136

global versus local variables and, 140-141

passing values to, 139
placement of, 137
structure of, 136

use of, 137-139
variables with, 139-140
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Procedure definition statement, 141
Procedure dispose, 223-224
Processing strategies, 230
Process symbol, 8
Program block, 61
examples of, 99
main, 185
modules and, 65
Program Disk, 18, 20
Program flow
if statements and, 106
procedure and, 136
of while statement, 114
Program heading, 46, 60
Programming
definition of, 3-4, 6-8
modular, 135
Programming languages, 4-5
machine-language, 14
Programs, 181-201, 301-323
application, 181
BaseBall, 215
batting-average, 308-314
body of, 64-65
controlling flow of, 103
date-minder, 301-308
decimal-to-hexadecimal conversion,
191-199
editing, 48-50
elements of, 60-66
encipher/decipher, 263-266
execution speed of, 13
file-building, 256
file-dump, 256-260
first, 44-47
formatting of, 86
guess-a-number, 186-191
hex-character dump, 256-260
metric conversion, 181-186
phone-book, 240-245
printing, 52-54 _
record album database, 314-322
review of, 65-66
running, 47-48
saving, 50-52
tape-counter, 199-201
Program statement, 46, 47
compiling programs to disk by, 155-156
examples of, 99

Punctuation, 205
importance of, 81
PutRec, 326

Q

Queues, 230-233

QuickDraw graphics, 275-277
ROM and, 17

Quit, 31

Quiz answers, 330-335

Quotes
doubling single, 70-71
single, 70

R

$R. See Resource file, directory of
RAM, 16-17, 19
Random-access memory, 16-17
disk package, 19
Range with guess-a-number program, 185
$R compiler directive, 156
event handling and, 296
Read, 237
assigning data values with, 97-103
general syntax of, 98
input command of, 8
ReadChar, 159-160
Read file program disk file, 18
Reading a file, 238
Read-line statement, 47
Readin
assigning data values with, 97-103
general syntax of, 98
statement, 101
Read Me program disk file, 18
Read-only memory, 16-17
Real data, 69
Real numbers, 66, 68-69
converting, 203
data types and, 203
extended, 202-203
formatting of, 96
fractional parts in, 68
index, 208
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Real variable
double, 203
standard, 203
Record album database program, 314-322
Records, 210-211
data type of, 83
declaring, 210-211, 213
files versus arrays of, 236-237
size of, 253
sorting and merging, 245-251
use of, in application, 213-216
variant, 251-253
Record structure, 253
Recursion, 218-221
ReDoFile, 314
Relational operators, 104
Repeat statement, 126-128
Repeat...until loop, 129
event handling programming and, 297
tape counter program and, 200
while versus, 129
Repeat...until statement, 113, 127
function and, 150-151
Reserved words, 329
Reset, 237
Resource file, 156-157, 290
directory of, 43
event-handling programming with,
293-299
simple, 291
syntax for, 291-292
Resources
event-handling programming and,
293-299
graphics, sound, and, 270-300
RMaker and, 293
RESUME option, 100
Return, 101
Rewrite, 237
RMaker
compiling, 292-293
using, 293
utilities and sample programs file of, 18
ROM, 16-17
Roots to equations in one variable, 327
Rounding function, 168-169
Routines, library, 167-177
Run, 47
compile menu and, 39

Run program, 47, 48, 49
Run-time error, 41

S

Sample, 89
SANE. See Standard Apple Numeric
Environment Library
Save
dialog box for, 51
File menu and, 28
Save As
File menu and, 28
saving a program and, 51
Save Defaults, 31
File menu and, 44
Save option, 50-51
Saving Turbo Pascal program, 50-52
Scalar data type, 85
Scientific notation, 68
Scope of variable, 140
Scope rules, 140
Screen, 22, 24, 25, 94, 256
Screen dump, 53
SearchFile, 244
Search menu, 34-37
functions of, 34
Semicolons, 76-77
errors with If statements and, 107-108
procedure and, 136
program heading and, 60
uses of, 46
writeln and, 64
Set, 211-213
declaring a, 212
using in an application, 213-216
SetConst, 326
SetHeading, Turtle graphics and, 272
SetPosition, Turtle graphics and, 272
SetRect, 278, 280
Shift Left, 33
Shift Right, 33
ShowCursor, 278
Shr operator, 260
Simple arrays, 206-208
Simple resource file, 291
Simple Turbo Pascal arithmetic, 79-82
Sine function, 169-170
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Single write statement, 92, 93
68000 assembly language, 14
SizeOf function, 176
Song
notes and duration for, 288
playing a simple, 285
saving on disks, 290
SongBuilder file, 288
Song file program, 286-287
Sort
batting-average program and, 314
database toolbox and, 326
Sorting and merging records, 245-251
SortRelease, 326
Sound, 270-300
making music in Turbo Pascal and,
285-290
utilities and sample programs file of, 19
Spaces, 46
program heading and, 60
Writeln and Writeln statements and, 95
Spelling error correction, 49
Square root function, 167
Square wave synthesizer tone generation,
285
Squaring function, 167
Stacks, 230-233
array and, 231
parameters and, 147-148
Stack Windows, 37, 38
Standard Apple Numeric Environment
Library, 69
Standard Macintosh graphics, 275-281
Standard real variable, 203
Starting value with loops, 126
StartSound, 285
Startup window, 33
Statement, 88-112
Boolean operators and, 110
case, 103, 111
conditionals and, 103
data values and, 97-103
decisions and, 103-106
For, 113, 119-125
Goto, 130-132
If, 103
common errors with, 106-108
nesting the, 108-110
If statements and, 106-108

If...then...else compound, 103
procedure definition, 141
program, 46, 47
Read and, 97-103
read-line, 47
Readln and, 97-103
repeat, 126-128
repeat...until, 113
function and, 150-151
Turbo Pascal, 88-112
while, 113, 114-116
write, 89-97
write-line, 47
writeln, 89-97
Statement indentation, 46
StepPointer, 229
Stepwise refinement, 135
Storage, 14-17
external, 17
internal, 17
Storage medium, 8
String, 66, 70-72
maximum size of, 71
null, 72
$R compiler directive and, 156
value of, 222
String output, 97
String routines, 171-174
String type declaration, 71-72
Structure and syntax, 58-88
constants and, 75-76
data types and, 66-72, 82-85
expression and, 77-78
mathematical order of operation and,
78-79
program formatting and, 86
semicolon and, 76-77
simple Turbo Pascal arithmetic and,
79-82
Turbo Pascal program and, 60-66
variables and, 72-73, 74-75
Structured design, 6-7
modular programming and, 135
procedures and, 135
Structured programming, 135
unit and, 93
Subprogram of modular programming, 7,
135
Subranges, 85
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Subtraction sign, 212
Succ function, 176
Summing loops, 118-119
Swap function, 177
SwapWord function, 177
SWSynthRec. See Square wave synthesizer
tone generation

Symbol, 6

;ca, 240

decision, 10-12

flowchart, 8-12

input/output, 8-10

three dots, 262-263
Symbol table, 42
Syntax

definition of, 6

errors in, 41

structure and. See Structure and syntax
System

flowchart and, 8

RAM disk and, 20
System error, 103
System Error Messages, 41

T

TADelete, 326
TAlnsert, 326
TANext, 326
Tape counter program, 199-201
explanation of, 200-201
TAPrev, 326
TAReset, 326
TAUpdate, 326
TempNumber, 197
Terminal symbol, 8
Termination condition of repeat statement,
126
Text files, 260
TheButton, 281
TheEvent, 293-294
Tile Windows, 38, 39
Format menu and, 38
TMON, 268
debugger, 256
window-based, 268
To Disk, 41
double-clickable application in, 41
saving program and, 50

To Memory, 41
Tone
amplitude field of, 286
arrays, 285
type, 285
Toolbox numerical methods, 327
Top-down design, 135
problem solving by, 7
procedure and, 138
Total record size, 253
TotMinutes, 200
TotSeconds, 201
Transfer menu, 44, 45
dialog box for, 29, 30
file menu and, 29
Transfer option, 31
dialog box for, 31
Trees, 230-233
True condition, 106
True or false
condition, 114
decision making and, 103-104
Truncation function, 168
Turbo compiler with semicolons, 77
Turbo Pascal
arithmetic, 79-82
communicating with Macintosh, 12-14
compiler, 13
complete program in, 181
creating binary tree and, 233
database toolbox, 325-326
disk icon, 20, 21
editing of program for, 48-50
first program for, 44-47
getting acquainted with, 24-55
getting ready to use, 18-20
history of, 5
introduction to, 5
library features in, 165-178
looping structures in. See Looping
structures
making music in, 285-290
menu discussions of, 25-44
parameters in. See Parameters
printing program for, 52-54
procedures in. See Procedure
programs in. See Programs
running the program for, 47-48
saving the program for, 50-52
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Turbo Pascal (cont.)
screen, 25
starting, 20-22
structure and syntax in. See Structure
and syntax
toolbox numerical methods, 327
tutor, 327-328
unit, 157-158
units in. See Unit
Turbo Pascal Access, 325, 326-327
Turbo Pascal Desktop, 22
TurboPort, 277
TurboSort, 325
Turbo X.X program disk file, 18
TurnLeft, Turtle graphics and, 272
TurnRight, Turtle graphics and, 273
TurtleDelay, Turtle graphics and, 273
Turtle Folder file, 18
Turtle graphics, 271-275
Turtle routines, 273-274
Turtle unit, 271-275
Tutor, Turbo Pascal, 327-328
Type declaration, 83, 285
for parameters, 144
Type of function, 148
Types, 204-206

U

$U. See Unit file directory

$U compiler directive, 157

UCSD Pascal, 5

Underscore, 62

Undo, 32

Unit, 157-162
compiling, 158
modular programming and, 11
PasConsole information and, 159-160
structure of, 158
Turbo Pascal and, 93, 157-158
UnitMover and; 160-162
uses clause and, 158-159

Unit file directory, 43

UnitMover, 160-162
dialog box for, 160, 161
invoking, 160, 161

utilities and sample programs file of, 18

UnitMover window, 160, 162

University of California at San Diego
Pascal version, 5

UnPack program disk file, 18

User-defined data types, 83-85

Uses clause, 158-159

Uses statement, 277

Utilities and Sample Programs Disk, 18

\Y

Valid assignment statement, 74
Valid expression, 77
Valid identifier, 62
Valid integers, 66
Valid response, 100
Valid variable declaration statement, 73
Value parameters, declaring, 145
Values
ending, 126
midpoints of, guess-a-number program
and, 185
parameters for, 145-148
procedure and, 139
starting, 126
Var. See Variables
Variable declaration statement, 73
Variable identifier, 74
Variable name, 99
Variable number, 202
Variable parameters, 141-145
Variables
assigning, 74-75
declaring, 72-73, 140, 210
double real, 203
global, 185
global versus local, 140-141
index, 119
MenuHandle type, 297
problems with, 256
reading, 100-102
readln and, 100
standard real, 203
Variant block, 253
Variant records, 251-253
Var pointer, 224
Vertical position on Mac screen, 94
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ViewDates, 307

View the Next Month of Events Option,
304

Visible window, 292

w

While loop, 114, 129, 185

drawing freehand with, 284
While statement, 113, 114-116
While versus repeat...until loops, 129
Window

defining a, 291

File menu and, 27

go-away box, 292

invisible, 292

resizing, 281

Search menu and, 35, 37

visible, 292
Window-based TMON, 268
Window manager program, 278-289
WindowPtr types, 280
WindowRect, 280
Words only with Find What, 34
Wrap, Turtle graphics and, 273

Write, 237
output symbol of, 9
semicolon and, 90
statements and, 89-97
execution of, 90
single, 92, 93
Write-line statement, 47
Writeln, 64
dislay, 96-97
statements and, 89-97
using, 91-93
Writing a file, 238

X

XCor, Turtle graphics and, 273

Y

YCor, Turtle graphics and, 273-275

z

Zoom window, 38
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