






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































parameter-passing sequence 50
forcing 46
variant record types 67
_ _PASCAL_ _macro 195
pascal (keyword) 46, 50
function type modifiers and 50
pass-by-address, pass-by-value, and pass-by-var
See parameters; referencing and dereferencing
period as an operator See operators, selection
(.and —>) ‘
perror (function), messages generated by 280
persistent streams
accessing 224
class library
predefined macros 279, 223
restrictions 230
objects 219
phrase structure grammar See elements
PMHELLO (PM program) 246
compiling and linking 246
PM (presentation manager)
command-line compiler 248, 249
IDE and 246
modules, compiling and linking 2471
PMHELLO 246
pointer declarator *
indirection operator and 53
pointer declarator (*) 44
pointer-to-member operator 92
pointer-to-member operators See operators, C++,
dereference pointers
pointers 25, 50, See also referencing and
dereferencing
abstract classes 151
address, displaying 200
advancing 53
arrays 56, 114
elements, one past the last 53
assignment 52
casting to integer 275
classes 104, 106, 211
comparing 87, 88, 96, 98
constants 26, 46, 52
typecasting 703
conversions See conversions
data, modifying 50
data types 23

Index

floating point 271
declaring 51, 52
dereferencing 26
derived class 157
eliminating 71671
equality/inequility 87
function

modifying 50
functions 49, 51

exception handling 169

modifying 50

object pointers vs. 50

typecasting 105

void 51, 52
generic 37, 52
illegal 52
initializing 57
integer type for 276
internal arithmetic 53
members 107

dereference 92

static 57

this keyword and 121, 124
non-null, returning 174
null 52, 106

NULL macro and 278

testing for 96, 98
objects 105, 106, 120, 141, 211

destroying 140
pointers to 57
range 20
reassigning 57
reference types 104
referencing vs. 111
streams 198, 200
structures 62, 79

incomplete declarations and 65

members as 62
testing 52
typecasting 54
unions 67, 79
virtual functions and 749, 150

polymorphic classes 148
postfix expressions 72
postfix operators 78

arrays 78
decrement 79, 82
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function calls 78
increment 79, 82, 213
member access 79
overloading 70, 146
pragma directives 190-194
command-line options 192
exit functions 197
exit procedures 740
ignored 190
intrinsic 7192
precompiled headers 191, 192
startup functions 133, 191
templates and 162
warnings
disabling 190
#pragma directives
inline 265
- precedence 71, 74
controlling 217,
declarators 44
operator functions 743
overloaded operators 74, 199
precision (member function) 200
precompiled headers 797
reducing disk space for 192
predefined macros See macros, predefined
prefix expressions 77
prefix operators
decrement 82
increment 82, 213
overloading 70, 146
prefixes
container classes 213
preprocessor
output 177
preprocessor directives See directives
primary expressions 76
arguments 77
printers, printing direction 272
printing
files 58
priority parameters 791
private (keyword) 127
base classes and 128
derived classes and 128
unions 68
private members 127

308

procedures See functions
exit 140, 191
producer (streams) 197
Programmer’s Platform See Integrated
Development Environment
programs 5
annotating 6
creating 25
executable 30
debugging 177
entry point 56
executing 94
exiting 740
flow, interrupting 167, 172 r
improving performance 44
reducing size 44
terminating 740
exception handling 165
termination 176
promotions See conversions
protected (keyword) 127
base classes and 728
derived classes and 128
unions 68
protected members 127
prototypes 57-58
delete operator, overloading 717
examples 57, 58
exception specifications 170
fixed parameters 58
function 56, 57
definitions not matching 67
undeclared 60
header files and 58, 61
identifiers and 27
libraries and 67
new operator, overloading 717
scope See scope
templates and 762
typecasting and 60
pseudovariables, register 9
public (keyword) 127
base classes and 128
derived classes and 128
unions 68
public members 127
punctuators 77
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pure specifiers 35

put to operator (<<) See overloaded operators, <<
(put to)
stream output 7199

putenv (function), environment names and methods
281

Q

qualified names 125, 129
defining 77
qualifiers, declarations 34
question mark
character, displaying 17
conditional operator 90
quotation marks, displaying 16

R

\r (carriage returns) 16
ranges
data types 19 ;
floating-point constants 15
Read (function), streams, compatibility 227
ReadBaseObject (member function) 222
ReadVirtualBase (function) 222, 228
readWord (function) 2271
realloc (function), zero-size memory allocation and
281
records See structures
reference types 54
converting objects to 107
pointers 104
specifying 80
referencing and dereferencing 25, 111, See also
pointers
32-bit executable programs and 48
& operator and 37
abstract classes 1571
asterisk and 23
classes 104, 105
constructors and destructors 134
conversions 112
data types 45, 103
declarator 23
forward references 26
functions 171, 112
external 17171

Index

incomplete declarations and 120

iostreams 200

members 92, 121, 125

objects 120, 123

operators 80

pointers 26, 92

simple 111

templates 762

variables 138

virtual functions and 749
referencing data in inline assembly code 267
referencing declarations 25, See declarations
register (keyword) 29, 44, 121

external declarations 34
registers 29

allocation 44, 47

DI, assembly language and 267

hardware, bit fields and 66

numeric coprocessors and 256

objects and 276

pseudovariables 9

SI, assembly language and 267

variables

in inline assembly code 267

variables in 44, 47
reinterpret_cast operator 105
relational operators 86, See operators, relational

equality/inequality operators vs. 88
remove (function), open files and 280
rename (function), preexisting file name and 280
resetiosflags (manipulator) 201, 202
Resource Compiler

invoking 250

0S/2 and 241

PM applications and 243
resources

adding 250

defined 243
return statements 7100
rounding

banker’s 260

direction, division 84

errors 258

rules 275
routines

calling 47

interrupt 47
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routines, assembly language See assembly
language

~RT compiler option (runtime type) 179

_ _rtti (keyword) 119

RTTI (run-time type information)
obtaining 78

RTTI (runtime type information) 704

run-time dynamic linking 237

rvalues 26, 43, 71, See also lvalues

S

scalar data types 36, See data types
initializing 41
scope 25, 27-28, 152-153, See also visibility
categories 27
classes 28, 70, 120
friends 130
members 125-128
nested 126
duration and 28, 29
enclosing 152
enumerations 27, 28, 70
functions 28
external 30
identifiers 171, 27
duplicate, and 28
loops 99
statements and 95
inline expansion and 122
local 27, 44
external linkage and 44
internal linkage and 44
static duration and 29
names 120
hiding 752
resolution operator (::) 113, 152
new operator and 116, 117
structures 27
unions 27
members 28
variables 28, 133
visibility and 28
screens
attributes, setting 207
writing to 207
searches, #include directive algorithm 785
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segments

controlling 790
selection

operators See operators, selection

statements See if statements; switch statements
semicolons 22, 42, 95
sequence, classes See classes, sequence
set_new_handler 174
setattr (manipulator) 207
setbase (manipulator) 2071, 202
setbk (manipulator) 207
setclr (manipulator) 207
setcrsrtype (manipulator) 207
setf (member function) 200, 202
setfill (manipulator) 2071, 202
setiosflags (manipulator) 2071, 202
setprecision (manipulator) 201, 202
setw (manipulator) 201, 202
setxy (manipulator) 207
\SHAREMEM directory 263
shddel.h (header file) 2714
shift bits operators (<< and >>) 86
short (keyword) 38

assignment 38
short integers See integers, short
sign 11

extending 15, 40

automatic 40

signal (function) 279
signed (keyword) 38, 40

declaring as bit fields 66
single-character constants 15
single quote character, displaying 16
sink (streams) 197 '
size overrides in inline assembly code 267
size_t (data type) 93
sizeof (operator)

data type 278
sizeof operator 27, 67, 93

new operator vs. 1714

restrictions 93
source (streams) 197
source code 5

adding line numbers 188

documenting 57

including files 184

portability 7
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bit fields and 66
internal representations, types 39
processing 195
type-safe lists 160
specifiers See type specifiers
splicing lines 6, 18
stack 47
containers 210
exception handling 169, 176
list-based 271, 215
example 216
local duration and 29
maximizing access 210
unwinding 169, 172, 176
vector-based 210, 214
standard conversions See conversions
startup functions 133, 191 '
startup pragma directive 191
statements 94-101, See also individual statement
names
assignment 26
block 95
marking start and end 21
default 97
do while See loops, do while
empty 95, 99
exception handling
catch 768
throw 167
try-block 166
expression 22, 95
for See loops, for
if See if statements
iteration See loops
jump See break statements; continue statements;
goto statements; return statements
labeled 22, 27, 95
transferring control to 97, 100
Ivalues and 26
nested 95, 96, 100
null 95, 99
selection 96
while See loops, while
static
members See data members, static; member
functions, static
objects See objects, static

Index

static (keyword) 44, 121, 123
duration 29
linkage 30
static_cast operator 7106
static duration 29, 40, 44
extern keyword and 44
static functions 30, 44
static members 123, 159
linking 124
pointers 571
unions 67
_status87 (function), floating point exceptions and
256
_ _STDC_ _ macro 181, 195
stdcall (keyword) 46, 48
stdio.h (header file) 188
stdio library 197
storage
allocation 35, 113
floating-point types 39
automatic duration 40, 41, 44
deallocation 113
storage class
specifiers
register, objects and 276
storage class specifiers 121, 123
declarations 43, 44
external 34
duration 29
linkage 30
local scope 44
typedef keyword and 45
types 44
storage classes 26
streamable classes
base 220
declaring 228
reading /writing 228
building 279
constructors 224
creating 219, 222, 227
data types 221
declaring 225, 226, 228
defining 223
hierarchies 798, 199
I/0
consoles 207
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formatted 798, 199, 204
inheritance 798, 204, 223
virtual bases 222
libraries 197
member functions 221, 222, 227
adding 224
new features 220
Streamer 227 ‘
templates 221, 222, 228
version numbers 220, 229
virtual functions 227, 228
streamable objects 219
creating 222, 227
streambuf (class) 197
derived classes 198
Streamer class 227 _
streams 197, See iostreams
buffering 197
error states 205
field width, setting 202
fill character 202
flushing 201, 202
open, predefined 798
persistent 224
class library
predefined macros 219, 223
restrictions 230
objects 2719
pointers 198
states, altering 200

strerror (function), messages generated by 287

strings 197
concatenating 18
constants 17
continuing across line boundaries 78
converting arguments to 183
empty 17
1/0 streams 205
default width, changing 203
overflowing 203
inserting terminal null into 201
literal 6, 17
ANSI compliant 78
arrays and 42
macros and 179
null 17
scanning 98
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wchar_t 17
strstrea.h (header file) 197, 205
struct (keyword) 61, 120, See also structures
omitting 62
polymorphic classes 148
structured exceptions 172
structures 671-66, 119
accessing 61, 128
arrays and 56
assignment 64
bit fields See bit fields
classes vs. 61
complex 257
data 210
implementing 209
declarations 67, 120
incomplete 65
defined 61
functions returning 62
initializing 41, 137
example 42
member functions and 62
members 62
accessing 63, 79
as pointers 62
comparing 87
in inline assembly code 268
restrictions 268
naming 65
padding and alignment 276
memory allocation 64
modifying 48
naming 179
padding 56, 64
pointers 62 :
incomplete declarations and 65
scope 27
tags 61, 65
nested classes and 126
omitting 67
typedef keyword and 62
unions vs. 67
untagged 61, 62
within structures 62
word alignment 64
subscripting operator 116, See brackets
subscripts for arrays 21, 78
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overloading 147 iterator 213

subtraction operator (-) 84 TASM 266

switch (keyword) 97 _ _TCPLUSPLUS_ _macro 195

switch statements 95, 97 TDequeAsDoubleList (container class) 2713
case values, number of allowed 277 TEMP.C 188
default label 97 template

restrictions 97
symbolic constants See constants
syntax
C-based exceptions 172
classes 119
base-list argument 128
member-list argument 127
data types 43
declarations 32, 33
delete operator 113
arrays 116
directives 178
exception handling 165, 167
specifications 169
expressions 72
typeid 78
external functions 59
formal parameters 59
initializers 40
inline assembly language 266
_ new operator 113
notation 2
overloaded operators 747
statements 94
storage class specifiers 43
templates 153, 159
syscall (keyword) 46, 48
system (function) 281
system calls, dynamic-link libraries 233

T

\t (horizontal tab character) 16
tab characters 5§

function
argument conversions 156
arguments 156

templates 153-164, See also syntax

arguments 155, 159
arrays 209
example 216
class 1567
overriding 158
compile errors 7159
compiler switches 161, 162
container classes 209, 214
data types 155
dequeues, example 216
external references 162
function 154
arguments 155
explicit 156
implicit 156
instantiation 155, 159
syntax 159
overloaded 155
overriding 155
including objects in 167
instances, generating 161, 162
macros, predefined 195
macros vs. 154
nested 7159
streamable classes 221, 222, 228
user-defined 162
Vector symbol 158
with class arguments 157
_TEMPLATES_ _macro 195

temporary objects 112
tentative definitions 32
terminate (function) 169, 171, 172
terminate_function (type) 177
text, streams, writing, truncation and 279
text windows, manipulators 207, 208
this (keyword) 121

static member functions 724

literal 16
tags 28

declaring inside classes 126

enumerations 69

omitting 69

forward references and 26

structure See structures, tags
TArrayAsVector (template class) 209, 2711
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streamable classes and 229
threads 252
throw (keyword) 166
throw expressions 167
violations 171
throw-point 167
tildes (~), in syntax 140
time 196, See also date
formats 282
local, how defined 2817
_ _TIME_ _macro 181, 196
availability 277
TLINK (linker), PM applications and 249
TMIArrayAsVector (container class) 213
TMQueueAsVector (container class) 212
tokens 5
continuing long lines of 183
kinds of 8
macro expansion and 179, 180, 182
multicharacter operators 76
pasting 6, 183
replacing and merging 24, 178
sequence 179
empty 179
translation units 29, 32
true/false conditions 96
truth table, bitwise operators 85
_ _try (keyword) 8, 174
try (keyword) 166, 167
try-block statements (exceptions) 166
TShouldDelete (container class) 274
TStandard Allocator (container class) 212
TStreamable (streamable class) 279
TStreamableBase (streamable class) 223
_ _TURBOC_ _ macro 196
type checking 58
function calls 57
macros and 183
reducing 60

type-safe linkage 157, 160, See linkage, type-safe

type-safe lists 160
type specifiers
bit fields 66
declaring 36, 44
elaborated 7120
integers 38
missing 36
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pure 35
typedef keyword and 45
undefined 7133 °
void 37
typecasting
alternative methods 103
const keyword and 103
dynamic 704
enum keyword and 706
explicit 78, 80
new operator and 714
pointers and 57, 52, 54
prototypes 60
reference types 104, 107
static 706
void keyword and 37, 104
volatile keyword and 104
typed constants See constants
typedef (keyword) 28, 33, 45
nested classes and 126
structures 62
typeid operator
syntax 78
types See data types

U

—U compiler option (undefine identifier) 181
UINT_MAX constant 86
ULONG_MAX constant 86
unary operators 79-82
overloading 7146, 148
scope resolution (::) 152
syntax 80
undeclared functions 60
calling 26
#undef directive 179
global identifiers and 7187
undefined classes 105
underbars See underscores
underflow range errors, mathematics functions and
278
underscores
generating 49
ignoring 46
unexpected exceptions 167, 171
unexpected_function (type) 177
union (keyword) 720
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unions 27, 67, 119
accessing 275
anonymous 67
base classes and 128
bit fields and See bit fields
declaring 68, 120
injtializing 41, 62, 68
members 67, 133
accessing 67, 79, 127
initializing 41, 62
scope 28

naming 119

objects and 133

pointers 67

structures vs. 67

tags 65

unsetf (member function) 200, 202

unsigned (keyword) 38, 40

unsigned data types
declaring as bit fields 66
range 19

untagged structures 61, See structures, untagged

user-defined functions 58

user-defined templates 162

user-defined types 25
iostreams 204

v

\v (vertical tab character) 16
value, passing by See parameters
values 25, 26
assigning to class members 138
changing, derived classes and 139
comparing 86
enumerations 68, 69
expressions 771
modifying 74
indeterminate 40
parameters with default 59
setting initial 40
templates 156, 159
testing 96
void keyword and 37
volatile keyword and 47
var, passing by See parameters
variable number of arguments 22, 50, 58
predefined macros 58

Index

variables 45
assignment 40
automatic See auto (keyword)
creating 42
declaring 29, 44, 47
default, local scope 44
enumerated types, C vs. C++ 68
external 28
duration 44
global See global variables
constructors 133
destructors 140
I/0, formatting 200
initializing 44
local 7159
destroying 740
offsets in inline assembly code 267
pseudo See pseudovariables
referencing 138
register 44, 47, See registers, variables
scope 28
static 44
variant record types See unions
vectimp.h 159
Vector (symbol) 158
vector-based stack 210, 214
vectors 2710
class 158
complex, example 7143
version numbers
streamable classes 229
streamable objects 220
vertical tabs 5
literal 16
virtual
base classes See classes, base, virtual
destructors See destructors, virtual
virtual (keyword) 748
abstract classes and 748, 150
base classes and 130
destructors and 1471
virtual address space 262
virtual classes 130
constructors 136, 137
hierarchies 136
inheritance 222
virtual destructor 7471
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virtual functions
calling 150
reducing number of 167
declaring 148, 151
exception handling 769
inline 167
overriding 749, 169
polymorphic classes 148
redefining 148
restrictions 124
return types 149
streamable classes 227, 228
Streamer 227
virtual inheritance 798
virtual memory 261
visibility 25, 28, See also scope
void (keyword) 37, 58
cast expressions 37
pointers and 51, 52
return statements and 107
volatile (keyword) 46, 47, 53
removing from types 103
volatile qualifiers 34

w

warnings
audible bell 16
disabling 190

wchar_t (wide character constants) 17, 42, 274

whar_t (keyword) 17
whar_t (typedef) 17
while loops See loops, while
whitespace 5, 181
comments as 5, 7
discarding 203
extracting 201
skipping 203

316

tokens and 780, 183
wide character arrays 42
wide character constants 17
wide character constants (wchar_t) 274
wide character strings 17
width (member function) 200, 203
WIN32

argument-passing convention 46
Windows

applications

32-bit executable 46
declarations 48.
modules 195
compiling and linking
predefined macros 195

windows, text, manipulating 207, 208
withassign (class) 198
word .

alignment 64

bit fields 66
word alignment 276
wrapper classes 160
Write (function), streams, compatibility 227
WriteBaseObject (member function) 222
WriteVirtualBase (function) 222, 228
writeWord (function) 227
ws (manipulator) 201, 203

X

xalloc (exception) 7714

-xd compiler option (calling destructors) 118, 176
\XH (display hexadecimal digits) 17

\xH (display hexadecimal digits) 17

XOR operator (*) 82

Z

zero-length files 280

Borland C++ for OS/2 Programmers Guide






Borland

. s

Corporate Headquarters: 100 Borland Way, Scotts Valley, CA 95066-3249, (408) 431-1000. Offices in: Australia, Belgium, Canada, ‘.§ >

Chile, Denmark, France, Germany, Hong Kong, Italy, Japan, Korea, Latin America, Malaysia, Netherlands, New Zealand, Singapore, 5%& 4
ety

Spain, Sweden, Taiwan, and United Kingdom ¢ Part # BCP1415WW21771 + BOR 7001



