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#include <i1ostream.h>
#define NDEBUG //
3. :

C++ ANSIT C

ANSIT C

#include , ’
(
1 7 )’
(#) C
// 1ostream.h
NDEBUG(NDEBUG )
, C++
C++
~cplusplus C++
C++ *_o=->*
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azi+++j;
a=i+(++])
a=(i++)+]

1++ + ]

; JHi1F#Hendn T

C++



® /*( , )

o //( ) ,

(/*, %1 /1)

/* Intent: Comment out this block of code.

Problem:Nested comments on each line of code are i1llegal.

FileName=String("hello.dat"); /*Initialize file string*/

cout << "File:" << FileName << "\n";/*Print status message*/
*/

b b /* */1
, */ Initialize file string
*/’ /*
(/7) (/)

#include<stdio.h>
void main()

{
printf("This 1s a number %d",//\

*/



5);
}

#indude<stdio.h>

void main()

{

printf("This 1s a number %d",

by

typedef
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Microsoft

, ,pint

C++

asm*
bool
char
continue
double
except

fileName

C++

auto

break

class
default
Dynamic_cast
explicit

FileName

()

bad cast
case
const
delete
else
extern

)

int

bad typeid
catch
const _cast
do

enum

false

C++



Finally
goto
long
operator
register

signed
struct
throw
typedef
unsigned
volatile
* C++
Microsoft
Microsoft C++
,Microsoft

—

float

i f
mutable
private
reinterpret _ca
st
sizeof
switch
true
typeid
using
while

Microsoft

for
inline
namespace
protected
return

static
template
try
typename
virtual

int

new
public
short

static_cast
this

type _info
union

void

_asm



allocate’ __inline property’®

__asm? __int8 selectany?
__based? __intl6 __single_inheritance
__.cdecl __int32 __stdcall
_.declspec _.int64 thread?®
dllexport?® __leave __try
dlilimport? _multiple_inheritance uuid?
_.except naked? __uuidof
__fastcall nothrow? _.virtual _inheritance
_finally
1. C++ asm
2. __based 32
3. __declspec ,
Microsoft , ,
ANSI /Za , Microsoft
,Microsoft
Microsoft )
ANSI , , _except
finally leave try , , , cdecl

Microsoft
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delete
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int 1=157;
int J=0198;
int k=0365;

int 1=0377;
int J=0397;

opt

opt

//
//
// 0

//
// -9



, 0 X 0X (X

a( A)-T( F)

10-15 :
Int 1=0x3ffT; //
int J=0X3FFF; // I

, u U

unsigned uVal=328u; //
long IVal=0x7FFFFFL; //

unsigned long ulVal=0776745ul; [//

: (")

Microsoft R
Microsoft C++ ,
Microsoft

a( A 1(
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ASCII

F)



char ch=" x" ; [/

int mbch=" ab' ;//

wchar_t wcch=L" ab' ; //
mbch int,

char

QY.



A S WA N
\a \b \f \n \r \t \v

\
\
\

\ X

Microsoft C++ ,
( ) char,
int, wchar_t (wchar_t
STDDEF.H, STDLIB.H STRING.H , STDLIB.H

)

char schar=" x' ://
wchar_t wchar=L" \x81\x19' ; //
1.2



1.2 C++

ASCI 1 ASCII

NL(LF) 10 Ox0a \n
HT 9 \t
VT 11 0x0b \v
BS 8 \b
CR 13 0x0d \r
FF 12 0x0c \T
BEL 7 \a

\ 92 0x5¢c \\

? 63 0x3f \?

' 39 0x27 \'’

" 34 0x22 \"
000 — \ooo
hhh — \xhhh
NUL 0 \O

Microsoft C++ ,
1 (" ")

\0o0oO
- \xhhh \ X



wchar_t och=L" \076a’' ;
char ch=" \233" ;

opt

opt-

//
//

opt

opt

\I
QY
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18.

opt

E opt

+ -

f 1 FL
46

38.
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.46e0 //18.46
.46el //184.6

)’
long double

10

double

double

float

18EOQ
T 1(
long double



void func(double);

void func(long double);

" o
L"s opt"
S
S
S S
S
") QY.
C++ :
® char[n] , N
“\0"

® wchar_t )



char *szStr="1234";
szStr[2]=" A" ; [/
Microsoft R

Microsoft
char szStr[]="12" "34";
char szStr[]="1234";

cout <<"Four score and seven years"

"ago, our forefathers brought forth"

"upon this continent a new nation.

"Four score and seven

/GF

years ago

forefathers brought forth upon this continent a new nation.

cout<<"Four score and seven years\
ago, our forefathers brought forth\

,our



upon this continent a new nation.";

,NULL "\0" , C
char szStrl1[]="\01" "23";
char szStr2[]="\0123";
szStrl szStr2 ,
1.1
1.1
Microsoft —
2048 , char[]

wchar_ t[] ’

40 , 50 (2000 ).

, , 2007 ,



, 2008 , 40

, 2048 (

) : : QY. ,
Microsoft
"\0" 1 wchar_t 2,
) , (\"°

(")

, : (M) (
) " ) " )
(wchar_t[]) , L

wchar_t wszStr[]=L"lalg";
cout<<"First line\nSecond line";
cout<<"Error! Take corrective action\a";

ASCII 5 five:
\x05Fi1ve"
5F, ASCI 1 , ive



"\005five"//
"\x05" "five"//
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( int float double)



o extern (
()
(
) , class T;
® typedef
// i ]
int 1;
int j=10;
// suilts

enum suits {Spades=1,Clubs,Hearts,Diamonds};



// CheckBox
class CheckBox:public Control

{
public:
Boolean IsChecked();
virtual int ChangeState()=0;
by

extern int 1;
char *strchr(const char *Str,const char Target);

class WindowCounter:;//



class Window

{

static WindowCounter WindowCounter:;//WindowCounter

by

C++ ,
11 “ , ” “ ” “ " )
. ’
. )
int 1;
}



® ’
. ->) (.* ->%)
class Point
{ -
int x ;
int y ;
b
X y Point
® )

(szDest,szSource);

char *strcpy(char *szDest,const char *szSource);



: ( )
double dVar=7.0;
{

void main()
{

double dVar=dVar;
h

, dvVar 7.0, dvar
) , dvar
Spades Clubs Hearts Diamonds ,

const int Spades=1,Clubs=2,Hearts=3,Diamonds=4;

enum Suits

{
Spades=Spades, //
Clubs, //
Hearts, //



Diamonds

//



Sample::Func(char *szWhat)
{
int 1=0;
cout<<"i="<<i<<"\n";
{
int 1=7,j=9;
cout<<"i="<<i1<<"\n";
1"- <<llj:Il<<j<<ll\nll; SZWhat
+
cout<<"i="<<i<<"\n";
}
. i
2.1
2.1

| h | |
I
o © N o

szWhat




#include <i1ostream.h>

int 1=7; //1
void main(int argc, char *argv|[])

{
Iint 1=5; //1 , I
cout << "™ Block _scoped 1 has the value : " << 1 << "\n" ;
cout << " File _scoped 1 has the value : " << ::1 << "\n" ;
¥

Block_scoped 1 has the value : 5
File scoped 1 has the value : 7

, class



// Account
class Account

{
public:
Account(double InitialBalance)
{ balance = InitialBalance;}

double GetBalance()
{ return balance;}
private:
double balance;
}:
double Account=15.37 // Account

void main()

{
class Account checking(Account); // Acconut
cout << "Opening account with balance of:"
<< checking.GetBalance() << "\n";
by

(Account) , class
Account : (::)



class

double

11 11

main

Account

) (

Account

class Account * Checking new

new

class Account(Account);

( )

delete

main ")



static

extern

int
o

int
o

//static

(

static,

typedef



Microsoft
o

Microsoft

Microsoft
®

typedef

C++ (

typedef

friend
friend

inline,



Microsoft

( ):
o extern , static
®
o
® extern static
®
[ typedef , typedef

typedef

typedef struct
{
short Xx;
short vy;
} POINT



extern int MoveTo(POINT pt);

typedef POINT

typedef ,

// 1
typedef int INT

INT mylInt;

// 2
typedef short INT

extern INT mylnt

C++

#include <i1ostream.h>



void ShowChar(char ch); // ShowChar

void ShowChar(chat ch) // ShowChar
{ //
cout << ch;

by

struct Char // Char

{
char Show(); // Show

char Get(); // Get
char ch;

}

char Char::Show() // Show
{

cout << ch;
return ch

by

void GoodFuncDef(char ch) // GoodFuncDef



int BadFuncDef(int 1) //
{

by
for (int 1 = 0;1 < BadFuncDef(2); ++1i)

cout << ch;
cout << "\ n" ;

return 1 * 7;

C++
C C
extern { opt)

extern

Microsoft C++ “ C”

C

C++”



// printf C

extern "C" int printf (const char *fmt,...);

// "cinclude.h
extern "C"

{

#include <cinclude.h>

}

// C ShowChar
extern "C"

{
char ShowChar(char ch);

char GetChar(void);
}

// C ShowChar
extern "C" char ShowChar(char ch)

{
putchar(ch);

return ch;

C

GetChar

GetChar



extern "C" char GetChar(void)

{
char ch;
ch = getchar();
return ch

}

// C

extern "C" i1Int errno;

:main

main
main

; main

errno

exit,

C++

wmain

main



int main();

int main(int argc[,char *argv[] [,char* envp[]]l]):
wmain :

int wmain();

int wmain(int argc[,wchar_t *argv[][,wchar_t *envp[]1l]):

,main wmain void( ) main
wmain void, return
main wmain void , , exit
wmain main
, main
, wmain main
main wmain ,
wmain argv envp wchar_t *
main ,
, ( , _wgetenv
_wputenv ) _wputenv _wgetenyv ,
MBCS , )

_wenviron , _environ ,



(MBCS ) :

, wmain , _putenv getenv
MBCS (ASCII) , _environ
MBCS , “ Microsoft Visual C++ 6.0 ”
Microsoft Visual C++ 6.0 ” 2 “

int main(int argc[,char *argv[][,char *envp[]1]):

int wmain(int argc[,wchar_t *argv[][.,wchart_t *envp[]l]]):

argc
argv argc 1

argv

,argv[0] ,argvl[l] ) )
argv|[argc], NULL ,
C++ i



argv[1l], argvlargc-11]

Microsoft N
envp
envp Microsoft C++ UNTX
, C++
ANSI , C++
Microsoft
main argc argv envp

#include <1ostream.h>
#include <string.h>

void main(int argc, char *argv[], char *envp[])

{

int iNumberLines = 0; [/

// .EXE ,

//

if (argc==2 && srticmp(argv[1],"/n")==0)
iINumberLines=1;

// NULL

/n

NULL



for (int 1=0; envp[1]!'=NULL;++1)

{
if (iNumberLines)
cout << 1 << "I "<< envp[i]<<"\n"
¥
b
Microsoft -
(?) (*),
_setargv ,_Setargyv
argv )

Microsoft

C++
Microsoft N
Microsoft C/C++
. ]
® )

argv ,



o (\")
. ’
°
argv ,
°
argv ,

) argv
include <iostream.h>

void main(int argc, // argv
char *argv|[], //
char *envp[] )//

Iint count;

//

cout << "\nCommand-line arguments:\n";

for ( count = 0O;count < argc;count++)
cout << " argv["<<count<<"]

")



<< argv[count]<< "\n";

Microsoft

Microsoft

2.2
argv[1l] argv[?2] argv[3]
"abc"d e abc d e
a\\\b d"e f"g h a\\\b de fg h
a\\\"b c d a\"b C d
a\\\"b c" d e a\\b c d e
C++
_setargv :
, mailn )
_setargv; _setargyv _setargyv
envp )
_setenvp _setargv ,_setenvp extern



C spawn exec

Microsoft

main
main C++ main

. ( 12 [11 1 )
o inline
o static
o
o

C++ , ;
o exit
[ abort
(] main return
exit

STDLIB.H exit C++
exit



main

abort

abort
), abort

C++6.0

return

main

Iint main

{

exit (3);
return 3;

exit

STDLIB.H EXIT_FAILURE EXIT_SUCCESS

return exit
“ Microsoft Visual C++ 6.0 " “exit”
STDLIB.H abort C++ exit
“exit C++ (
“ Microsoft Visual
” 11 abort”
return exit
return , C++

void return main



Microsoft

main

—

Microsoft C++ ,

Microsoft

exit

return

abort

main

main

11

main

C++

atexit



exit return

main exit return

#include <stdio.h>
class ShowData

{
public:
//
ShowData(const char *szDev)
{
QutputDev=fopen(szDev,"w");
¥

//
~ShowData() { fclose(OutputDev); }

//Disp
void Disp(char *szData)

fputs(szData,OutputDev);



private:
FILE *OutputDev;

};

// ShowData , "CON™
ShowData sdI="CON";

// ShowData , "HELLO.DAT"™

ShowData sd2="CON",

int main()

{
sdl Disp("hello to default device\n");
sd2.Disp("hello to file hello.dat\n");
return O;
k
, sdl sd2 main
return , sd2 sdl ShowData
(
11 " ")

ShowData,



int main()

{
ShowData sdl,sd2("hello.dat");

sdl.Disp("hello to default device\n");
sd2.Disp("hello to file hello.dat\n");

return 0O;

atexit

atexit ,
atexit

abort

abort ;
atexit

C++



C++

auto

static

static

C++

auto
auto

extern

static

Microsoft



register

extern
extern const , extern
const
extern :DefinedElsewhere(
) DefinedHere( ):

extern int DefinedElsewhere;//

void main()

{

int DefinedHere;

{

extern int DefinedHere;// DefinedHere



11 12 13:

#include <iostream.h>
#include <string.h>

//
class InitDemo
{
public:
InitDemo(const char *szWhat);
~InitDemo();
private:
char *szObjName;

};

// InitDemo



InitDemo::InitDemo (const char * szWhat)

{
IfT ( szWhat!'=0 &é& strlen(szWhat)>0 )
{
// szObjName , szWhat szObjName
szObjName=new char[strlen(szWhat)+1];
strcpy (szObjName,szWhat);
cout << "lInitializing" << szObjNmae << "\n";
}
else
szObjName=0;
¥
//1nitDemo
InitDemo::~InitDemo()
{
1T (szObjNamel!=0)
{
cout << "Destroying: " << szObjName << "\n";
delete szObjName;
}



// main
void main()

{
InitDemo 11("Auto I11")
{
cout << "In block.\n";
InitDemo 12("Auto 12");
static InitDemo 13("Static
}
cout << "Exited block.\n";
}

11 12

Initializing: Auto I1
In block.

Initializing: Auto 12
Initializing: Static I3
Destroying: Auto 12
Exited block.
Destroying: Auto 11
Destrying: Static 13

13%);

13



C++

C++

void

, 11

12
C++

13

(12 13 )
( int float double)
b 8 “
void”

void ,



void,

(?:) (

Microsoft



2. C++
char char ,
Microsoft C++ ASCIHI
C++ char signed char
unsigned char
char int,
signed char, /J
, unsigned char,
int
short short Int( short) ,
char , int
short signed short
unsigned short
signed short short
int int , short iInt

int
unsigned int signed

long
signed 1int
int int



__intn

long

float
double

long double”
*long double double

Microsoft -
2.4 Microsoft C++

,n
long( long int)

long
unsigned long
signed long long
float
double

float s

long double

int

signed long

long double

double

long double double



char,unsigned char,signed char
short,unsigned short
int,unsigned int
long,unsigned long
float
double
long double”
*long double double

Microsoft

Microsoft C++

16 32 64 , n
64

. _1nt8 nSmall ; // 8

. _intl6 nMedium ; [// 16

ong double

double

16

32



. _1nt32 nLarge ; // 32

__int64 nHuge ;// 64
_int8  intlé ~Int32 ANS ,
, Int8 char
, iIntl6 short , Int32 int , int64
ANS
Iint8 Iintlo6 Iint32 ,
- N N C++

void MyFunc(_ _int8) {}
void MyFunc(char) {}

void main()
{
__Int8 newVal;
char MyChar;
MyFunc(MyChar); // ;
MyFunc(newVal); //char _ _int8



int 10 int
SampleClass 5 :
int ArrayOfInt[10];
SampleClass aSampleClass|[5];

0 (
void )

char



char *SzPathStr;

BigClassType &func(BigClassType &objname)

{

objname.DoSomething();// ,
objname.SomeData=7;// const

return objname;

o class struct union

C-)

(-)



class Vector

{
public:
Point &operator[](int nSubscript); //
}:
Vector
Vector vli;
Iint i;
Point p;
vli[7]=p; //Vector
p=vI[7]; //Vector r
, vIi[7] r ,
vIi[7] | )
vl.operator[](7)=3; //Vector
//Vector r

i=vl.operator[](7);



const

//Invalue const

void PrintInt(const int &lIntValue)
{

printf("%d\n",IntValue);
by
int 1=7;
Iint j=5;
//
int &ri=i; // ri i
int &rj=j3; [/ I ]
//
ri=3; //1 3
rp=12; //] 12

ri=rj; /7 (12)



C++ 1 (1 7 [1] N
C++ , 2.5
2.5
DI F type::*ptr-name type
, ptr_name
MyType::*pMyType=&MyType::
[
. obj-name.* ptr-name
int j=Object.*pMyType
->% obj ptr->*ptr_name
int j=pObject->*pMyType
, AClass pDAT,



11:
#include <i1ostream.h>

// AClass
{
public:
int I11;
Show() { cout << I1 << "\n"; }
}s
// pDAT, AClass

int AClass::*pDAT=&AClass::11;

void main()

{
AClass aClass; // AClass

AClass *paClass=&aClass; //

Iint i;

aClass.*pDAT=7777; [/ .* aClass::11
aClass.Show();

11



1=paClass->*pDAT; //*
cout << i << "\n";

pDAT AClass
, AClass

class HasStaticMember

{
public:

static 1nt SMember;
};

Int HasStaticMember::SMember=0;

int *pSMember=&HasStaticMember::SMember;

“Int ", “
#include <stdio.h>
// Identify A, (
)
struct A

{

int (

HasStaticMember::int

,Struct



virtual void Ildentify()=0; // A
}:

// Identify
void (A::*pldentify)()=&A::ldentify;

// A B
struct B : public A
{
void ldentify();
}s
// B Identify
void B:ldentify()
{
printf("ldentification 1s B::ldentify\n");
}

void main()

{
B Bobject; // B
A *pA ;// A



PA=&Bobject;// PA B

(PA->*pldentify)(); // pldentify
¥
Identification i1s B::ldentify
A b
®
[
o
7 1]

C++

10

Identify



C++

, 10 [1
// char int char *
union ToPrint
{

char chVar;
Iint 1Var;
char *szVar;

};

// ’
enum PrintType{ CHAR _T,INT_T,STRING_ T };

void Print( ToPrint Var,PrintType Type)

{
switch(Type)

{



case CHAR_T:
printf("%c",Var.chVar);
break;

case INT_T:
printf("%d",Var.iVvar);
break;

case STRING T:
printf("%s",Var.szVar);

break;

}

by
typedef

typedef :
typedef unsigned char BYTE; //38
typedef BYTE *PBYTE; // BYTE
BYTE Ch; // BYTE
PBYTE pbCh; // BYTE

unsigned char
typedef

unsigned char *
typedef



void (PVEN)
//

void funcl();

void func2();

// PVEN void
typedef void (*PVFEN)();

//
PVEN pvfn[]={ funcl,func2 };

//
(*pvin[1])();

C ++ 14 I ” 14 r ” I

void



I , ( " ), I const

r , r |

1=7; // i |

7=1; // 7 r

J*4=17; // j*4 r

*p=1; // I

const int ci1=7; [// const

ci=9 //ci | ,

((1<3) ? 1:3 )=7; 1/ , (?:) |
, , j*4 I

LIMITS.H FLOAT . H ‘ )
ANSIT C

C++ LIMITS.H
,FLOAT.H



Microsoft

2.6 , LIMITS.H
2.6

CHAR_BIT 8

SCHAR_MIN signed char -128

SCHAR_MAX signed char 127

UCHAR _MAX unsigned char 255(0xfT)

CHAR_MIN char -128; /J 0

CHAR_MAX char 127 ; /J 255

MB_LEN_ MAX 2

SHRT_MIN short -32768

SHRT_MAX short 32767

USHRT_MAX unsigned short 65535 (0xFfff)

INT_MIN -2147483647-1

INT_MAX 2147483647

UINT_MAX unsigned int 4294967295 (OxXFFFfffff
)

LONG_MIN long -2147483647-1



LONG_MAX Long 2147483647
ULONG_MAX unsigned long 424967295(0OXFFffffff)
, Microsoft
Microsoft

Microsoft o
2.7 , FLOAT.H
2.7
FLT DIG g, q 6
DBL DIG 15
LDBL _DIG , 15
FLT _EPSILON X, x+1.0 1.19202896e-07F
1.0
DBL_EPSILON 2.2204460492503131e-
016
LDBL_EPSILON 2.2204460492503131e-
016

FLT_GUARD 0



FLT _MANT_DIG FLT _RADIX 24

DBL_MANT _DIG 2; 53

LDBL_MANT_DIG 53

FLT_MAX 3.402823466e+38F

DBL_MAX 1.7976931348623158e+3
08

LDBL_MAX 1.7976931348623158e+3
08

FLT _MAX_10_EX ,10 38

P

DBL_MAX_ 10 EX 308

P

LDBL_MAX 10 _E 308

XP

FLT _MAX_EXP ,FLT_RADOX 128

DBL_MAX_EXP 1024

LDBL_MAX_EXP 1024

FLT_MIN 1.175494351e-38F

DBL_MIN 2.2250738585072014¢e-
308

LDBL_MIN 2.2250738585072014¢e-

308



FLT _MIN_10_EX

P
DBL_MIN_10 EX
P
LDBL_MIN_10_E
XP

FLT _MIN_EXP

DBT_MIN_EXP
LDBT_MIN_EXP
FLT_NORMALIZE
FLT_RADIX
_DBL_RADIX
_LDBL_RADIX
FLT_ROUNDS
_DBL_ROUNDS
_LDBL_ROUNDS

2.7
Microsoft

,10

,FLT_RADIX

-37

-307

-307



C++

long
int

(

Inuml,lnum2;
inum;

11



//1inum
Inuml=1num;

//inum
Inum2=1num*Inum2;
operator int&()

operator int()

char

int

long

long

short int



unsigned iInt

o /

o >>

o
short signed

>>=

unsigned

int

ANSI

C

char

int

long(

char

12



#include <i1ostream.h>

void main()

{
short 1=-3;
unsigned short u;
cout << (u=l) << "\n";
b
65533

, signed short 1,
(u=1) I u unsigned short



#include <i1ostream.h>

viod main()

{
short 1;
unsigned short u=65533;
cout << (l=u) << " \n"
by
-3

,u unsigned

short
signed

short



, float double

cout << (float)lE300 << endl;
float 3.402823466E38,
, 1.#INF

double

1E300

long double






-1

3.1
long longdouble
double
double
double
float
(
float )
unsigned

long,
unsigned long

long
unsigned int,
unsigned long

long,
long



3.1
float fVal;

double dVal;
int 1val;
unsigned long ulVal;

dval=i1Val*ulVal; //1Val
double
dval=ulVal+fVval; //ulVal

1val
double,
double

unsigned

unsigned long

float ;

unsigned

int

1Val ulvVal

int
unsigned

unsigned

int

unsigned int,

dval

int

double

int,



float fval ulVval

,ulval float( 3.1 ),
double( 3.1 ), dval

®

® void

o

o

®

o

® const volatile

0 void * ,



void

void

const

volatile

void *,

void *

void *



B*

A*




)
A B,
B
class A
{
public:

int AComponent;
int AMemberFunc();

};

Class B:public A

{

public:
int BComponent;
int BMemberFunc();

}:

B bObject;

A *pA=&bObject;

B *pB=&bObject;

pB)



pA->AMemberFunc(); [// A

pB->AMemberFunc(); // : A
pA->BMemberFunc(); // : A
pA A*, “ A " ,bObject
( BComponent BMemberFunc) B , pA
, PA A ( )

char szPath[_MAX_ PATH]; //char
char *pszPath=szPath; // &szPath[O0]

® (&)

o

const volatile

C++ const volatile const volatile

( )



C++



class A

public:
int i:

int A::*pai=0;

pal






C++

C++

12



C++

[
C++



this

( )
1 « " « "
this )
,this
this type *const( type
this this
class Example
{
public:
void Func(); //*const this

void Func() const; //const * const this

void Func() volatile;

//volatile *const this



this

this

1(1l-value)



operator

O

11

1

2]);

12

char

11



[ ]

)
type-name()
->

++



( opt)
( opt)
o>
++
[1.
, type * typel[l]
( )

MyType m[10]; //

MyType nl=m[2]; //
MyType n2=2[m]; //
m[2] 2[m] m



m[2] 2[m] el[e2]

*((e2)+(el))

el ez ,

e2 ,
double aDbl[2];
aDb[0] aDb[1] 8 , — double
C++ ,
0,C++ array[0]

C++

#include <i1ostream.h>

void main()

{
int iNumberArray[1024];

int *iNumberLine = &iNumberArray[512];

cout << iNumberArray[-256] << "\n"; //
cout << iNumberLine[-256] << "\n"; //

array[

-171,



INumberArray )
256 iINumberLine INumberArray

, , , array[index
index[array] ( 12~ " “ ")

OF :

[ T,
T func(int 1)

[ T
T (*func)(int 1)

[ T
T (&func)(int 1)

[ T,
(pObject->*pmf) () ;
(Object.*pmf) ();



void func(int 1);//
Func(7); //
int Temp_1=7;

Func(Temp_i);

11



: ( ) long :
int )

, 1 1 111 ”
o

void fanc(long paraml,double param2);

void main()

{
int 1,j;
// I ] func
func(i,j);

¥

// paraml param?2 func

void func(long paraml,double param2)



¥
main func , paraml I ( [ long
) , param2 j (
] double )
const , ’
const

int funcl(const int 1,int j,char *c)

{
1=7; //
1=1; /7 J
*c=" a' +j3; [/ C
return i;
k

double& func2(double& d,coust char *c)



d=14.387; [/ : d
*c=" a'" ; [/ :C
return d;
}
(--.)
C++ , C++
() float , double
o char short
int
() .

, “ Microsoft Visual C++6.0 " “ Microsoft Visual C++6.0



va_arg va_start va_ list

7 11 b1}
#include <i1ostream.h>

// print
void print (const char *string, const char *terminator="\n");

void main()

{
print("hello,");
print("World!");
print("good morning"”,",");
print("sunshine.");
¥
// print
void print(char *string, char *terminator)
{

iIf (string!=NULL)



cont << string;

if (terminator!=NULL)
cout << terminator;

b
print,
“\n” main ,
hello,
world!
good morning, sunsline.
r )

l ,
#include <i1ostream.h>

class Point

{
public:

// “ accessor”

print

terminator



unsigned & x() { return _x;}

unsigned & y() { return _y;}
private:

unsigned _Xx;

unsigned _vy;

}:
void main()
{
Point ThePoint;
ThePoint.x( )=7; //
unsigned y=ThePoint.y( ); //
// x()  yO r
cout << "x=" << ThePoint.x() <<
<< "y=" << ThePoint.y() <<
¥
000000

Point,

x()
yQO

ll\nll
"\n";

, GetX SetX GetY SetY



class A:

{
public:
int SetA(Cint 1){ return(l=1); }
int GetA() { return I; }
private:
int 1I;
}:
//
//funcl, A
//func?2, A
//func3, A
A funcl();

A* func2();
A& func3();

int 1Result=funcl().GetA();
func2()->SetA(3);



func3().SetA(7);

, 8
class struct union
_> | ) ]
) (

int

#include <i1ostream.h>

e->member
->

U,

5 «
C-) :
1,
(->) :
1,
(*e) .member (

*

)

char



void main()

{

struct ch

{
char bl;

char b2;
}

union u

{

struct ch uch;
short 1;

};
u U;

U.i1=0x6361; //“ ac”
cout << U.uch.bl << U.uch.b2 <<

C++ 1 1

"\n";



12 1 7
1++
1 (1 111
, 1
, 1
4
1 1
I , 1 1
1
it (var++>0)
*pt+=*q++;
, var 0 ,
) g
1 1,
enum Days {
Sunday=1,

Monday,

long

(--)

(

(n+1)

const)



Tuesday,
Wednesday,
Thursday,
Friday,
Saturday

void main()

{
Days Today = Tuesday;

Days SaveToday;

SaveToday = Today++;

today
int
® (*)
® (&)

//

Days

today++



sizeof
new
delete

++

sizeof.
sizeof(

* & + - ! ~

1
1

M
(~)
(++)
(--)



()"

(*)

const

char
volatile

char
const type*



volatile type*, type

class PTM
{
public:
int 1Value;
static float fValue;

};

int PTM::*piValue = &PTM::1Value; //
float PTM::*pfValue = &PTM::fValue; //
float *spfValue = &PTM::fValue; //
, &PTM::fValue float™*
fvalue

float PTM::*

12



#include <i1ostream.h>

void main()

{
double d; // double
doubleé& rd=d; //
//
1T (&d==&rd)
cout << "&d equals &rd" << "\n";
else
cout << "&d 1s not equal to &rd" << "\n";
}
-&d equals &rd
(+)
(t)
+ch, ch char int



(-)

(-)
, 3
Microsoft o
on
(Microsoft C++
)
Microsoft
(1)
0 ,
1
e, le
(1):
it ( '(x<y) )
X Y,

1(

(1)

int

(e::O),



, 1 0;

1 11 1”
unsigned short y=0xAAAA;
y=-VY;
, y OXAAAA * 17
, 3 (1 7 11
1 1 (++,--)
1 (++), 1] 1” ,
const
|
1 (__), 1 1” ,
1 1
1 1 '
1 1( ,
, 1 1
; , 1 1
1 :
1 1,

0x5555



1
if (line [--1]!'=" \n’ )
return;
, I line 1
1 1 , 1 1
( «
" :
#define max(a,b) ((a)<(b)) ? (b) : (a)

int i1,j,k;
k=max(++1,]);
K=((++1)<()) 2 () @ (++i);

i ], 1
: ,C++ (inline functions)

si zeof

sizeof char ,S1zeof



size_ t STDDEF.H sizeof

® sizeof,
® ,Si1zeof
sizeof char , 1; sizeof

#include <i1ostream.h>

void main()

{
char szHello[]="Hello, world!";
cout << "The size of the type of " << szHello <<" 1i1s:"
<< sizeof(char) << "\n";
cout <<"The length of " << szHello << "is:"
<< sizeof szHello << "\n";
by

The si1ze of the type of Hello, world! i1s:1
The length of Hello, world! 1s:14
sizeof class struct union , class

struct



union

(/Zp[ 1 pack
sizeof 0,
sizeof

( sizeof - )

o
o
°®
® void
o
°®
f

sizeo , sizeof
sizeof array/sizeof array|[0]
new
new ( )
- :opt new opt opt

- -opt NEW opt( ) opt

new

sizeof



opt
new , New

new )
* * - new

new float[10][25][10]
float(*)[25][10] ,
[25][10] float
float *fp;
fp=new float [10][25][10];

float (*cp)[25][i0]
cp=new float[10][25][10];
cp [25][10] float

new
O,new

new

float



const volatile

volatile char *vch = new volatile char[20];

new ,
, operator new NULL
~set_new_handler
] 1 1 11 ” 11 n e W ”
new
new new

void main()

{
// new 20

char *AnArray = new char[20];

for (int 1=0;1<20;++1)

{
// 20
if (1==0)



{

char *AnotherArray = new char[20];

}

}
delete AnotherArray; //

delete AnArray; //

b
AnotherArray ,
new
new new ,
new
new

#include <i1ostream.h>

class Acct

{
public:

// balance
Acct() { balance=0.0; }



Acct( double 1nit _balance ) { balance
private:
double balance;
}s
void main()
{
Acct *CheckingAcct = new Acct;
Acct *SavingAcct = new Acct(34.98);
double *HowMuch = new double(43.0);

by
, CheckingAcct new
, Acct()
34.98 34.98
new
[
° (

operator new
1 1 13 ” 13

= init_balance;

double
HowMuch

¥

SavingAcct,

)



new

7 [1]
(operator new 0 ),
,hew
new
new
. b
. 7 7
o new-type-name type-name
new operator new
union , .operator new
operator new
new type ,

new (sizeof (type));
.operator new (sizeof (type))

, NEeW

class

struct

type: :operator
operator new



operator new size_t ,
MALLOC.H MEMORY.H SEARCH.H STDDEF.H STDIO.H STDLIB.H
TIME.H
( new
operator new ;
new, :
T *TObject = new(0x0040) T;
T *TObject = T::operator new(sizeof(T),0x0040);
operator new
operator new ,
T *TObject = :-:new TObject:
(::) new
delete
delete new delete

, ,delete new

DIRECT.H
STRING.H

operator

void



new delete

0 delete
new

I, delete
Do delete []
delete

delete

delete
del ete

delete
uniton( ))

,delete

,delete

delete
delete

delete,

new

(class(

delete

)

struct(
)

)



void main()

{
// new UDObject double

UDType *UDObject = new UDType;
double *dObject = new double;

//

delete UDObject;

delete dObject;

// new

UDType (*UDArr)[7] = new UDType[5]1[7];
//

delete [] UDArr;

delete (delete[])
delete






) “ " (%)

pm
*pm
/ pm
% pm

(%)

fmod)



, €2

1 % 0
f/ 0.0

Microsoft -
Microsoft C++
Microsoft

3.666666666,

(e1/e2)*e2tel%ne2==¢e1

+

el-(el/e2)*e2

0

el

,-11/3



(+)

+ 4+ o+

char

int(long

short)



short IntArray[1l0]; //short
short *plntArray=Int Array;

for (int 1=0;1<10;++1)

{
*pIntArray=1;
cout << *plIntArray << "\n";
plntArray = plntArray + 1;
}
1 plntArray , ‘ 1”7 ‘
", ( sizeof(int))
pIntArray=plntArray+l C++

1, pIntArray++ pIntArray+=1



(

ptrdiff_t( STDDEF.H )
(n-i) : n
® (>>)
® (<<)
<<
> >
, 3
el>>e2 el/2°%; el<<e2 el=*2¢



Microsoft N
, Microsoft C++

Microsoft



1 1
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1
vV NV



, int 0;

#include <i1ostream.h>

void main()

{
cout << "The true expression 3 > 2 yields: "
<< (3 > 2) << "\n";
cout << "The false expression 20 < 10 yields:
<< (20 < 10) << "\n";
cout << "The expression 10 < 20 < 5 yields:
<< (10 < 20 < 5) << "\n";
¥

The true expression 3 > 2 yields:1
The false expression 20 < 10 yields:O0
The expression 10 < 20 < 5 yields:1

, (<<)

(cout << "The true expression 3 > 2 yields:" << 3) < (2 <<



1, , 10<20<5

(10 < 20) < 5

1<5
1( )
3 11 ” 11 1
0 void *
void>* , void*

o

o ( ) void* (

void * )



(1=)

(=)

10



(&)
")
qp)

(&)

")



0)

(&&)

qup.



&&

char *pch=0

iééh) && (*pch=" a' );
pch (0),

0)



printf("%d", (x==w
, X
, 1

(0)

,printf



<<=

>>=



: ANSI C , | , ,C++
(a+:b)+:c C
(=)

const volatile volatile const volatile
|



(struct wunion class )

( 12 ! ) ‘

#include <i1ostream.h>

class ABase

{
public:
ABase() { cout << "constructing ABase\n"; }

}i-+

class ADerived:public ABase

{
public:

ADerived() { cout << "constructing ADerived\n";

};

void main()

{

ABase aBase;

}



ADerived aDerived;

aBase=zaDerived; [/
aDerived=aBase; [/

userTypel A;
UserType2 B=A;

UserTypel

UserTypel A;
UserType2 B;

o UserType?2

UserTypel ’

UserTypel::operator UserType2,

UserTypel



,e2

el=el

UserType2::UserType2,

UserTypel ’
el op=e2 ,
op + -
op e2 , el

el



el,e2

e2 el
I |
( b
//
void Func(int ,int);
void Func(int);
Func(argl,arg?2); // Func(int ,int)

Func((argl,arg2)); [// Func(int)

for (i=J=1;i+j<20;i+=i,j--);
,for
, J--

func_one(x,y+2,2);
func_two((x--,y+2),2);

func _one ,

func_two ,

y+2 ; Z

IX,y+2 Z;

(X--,y+2)

1+=1

func_two



(?:)

void

void



(val>=0) ? val : -val
C++

[

® case

[

[

[

[

o

® sizeof

val ;

-val



const double Si1ze=11.0;

char chArray[(int)Size];
sizeof

3 u " ,C++

C++ )

int
int 1=int(d);
“ " Point
#include <i1ostream.h>

class Point

{



public:
//
Point() { x = 'y = 0;}
//
Point(int X,int Y) { x=X; _y=Y;}

// “ accessor”

unsigned& x() { return _x;}

unsigred& y() { return _y;}

void Show() { cout << "x=" << _x << " "
<< "y=" << y << "\n";}

private:
unsigned _X;
unsigned _y;

};

void main ()

{
Point Pointl,Point2;

// pointl (10,10)
Pointl=Point(10,10);



// unsigned 20
Pointl.x()=unsigned(20);
Pointl.Show();

// Point?2 point

Point2=Point();
Point2.Show();

int 1=7;
float d:

d=FfFloat(i);

d:(fioat)i;



Point
struct Point

{
Point(short x, short y) { x=x, _y=y; }

short _Xx,_ Vy;
}s

Point pt=Point(3,10);

Point

C++

y)



p==(type *) (p)

void *



void *
void* typez2* typel* type2* (
9
C++ voird *
volatile
,volatile
(0)

volatile

typel*

volatile



->%*

char *

11

char &



#include <i1ostream.h>

class Window

{
public:
void Paint(); //
int Windowsld;
}:
// pmfnPaint pmWindowld
// Paint() Windowld

void (Window::*pmfnPaint)()=&Window::Paint;
int Window::*pmWindowld=&Window::Windowld;

void main()
{
Window AWindow;
Window *pWindow=new Window;
// Paint ,
AWindow.Paint();
(AWindow.*pmfnPaint) ();
pWindow ->Paint();



(pWindow ->*pmfnPaint)(); // *

int 1d;

//
Id=AWindow.*pmWindowld;
Id=pWindow->*pmWindowld;

by
,pmfnPaint Paint
pmWindowld Windowld
pm-
pm- ¥
pm- ->*
* ( )
)
->* ( )



class BaseClass

{

publc:
BaseClass(); //
void Funcl();

}:

// Funcl

void (BaseClass::*pmfnFuncl)()=&BaseClass::Funcl;

class Derived : public BaseClass

{

public:
Derived(); //
void Func2();

}:

// Func?2

void (Derived::*pmfnFunc2)()=&Derived::Func?2;



void main()

{
BaseClass ABase;
Derived ADerived;
(ABase.*pmfnFuncl) (); // : Baseclass
(ABase.*pmfnFunc2)(); // :
(ADerived.*pmfnFuncl)(); // :Derived BaseClass
(ADerived.*pmfnFunc2)(); // : Derived
¥
_* _>*
, ,ADerived.*pmfnFuncl()
1, 1

void



C++
#include <i1ostream.h>

void main()

{
int a=2,b=4,c=9;
cout << a + b * ¢ << "\n";
cout << a + (b * ¢c) << "\n";
cout << (a + b) * c<< "\n";
}
38

38



54

I <<

L- (*)

COUE << a8 + b * ¢ << "\n"; '

,b*c



L o + b)) *rre << \hT;

<<

“ Microsoft Visual C++6.0 " “ Micosoft Visual C++6.0

Microsoft -
C++ c
,Microsoft C++ ANS1 C
Microsoft C++



;)

(&&)

Qqap.

(if

while

do

switch)

while

do



® for , )

Microsoft

Iint 1=7;

func(i,++1);
C++ , ,func

7 8 8 8,

C+.|. ’ 4.5 type



type

type*

const type

volatile type

volatile

const type

volatile type

type &

const type &
volatile type&
volatile const type
volatile const type&
type* coust

type* volatile

type* volatile const
type

const type

const type &

type

volatile type
volatile type &



C++
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dynamic_cast



C++ C

® dynamic _cast

® static cast

® const_cast const volatile unaligned

® reinterpret _cast N
const_cast reinterpret_cast ,

dynamic_cast

dynamic_cast<type id>(expression) expression
type-id , type-id “ void ”
type-id , expression
type-id , I

dynamic_cast<type_id>(expression)

type-id expression



type-id
class B{...};
class C:public B {...};
class D:public C {...};

void f(D* pd)
{
C* pc=dynamic_cast<C*>(pd);

B* pb=dynamic_cast<B*>(pd);

type-id void*,
expression

class A{...};

class B{...};

void ()

//

//

expression



A* pa=new A;

B* pb=new B;

void* pv=dynamic_cast<void*>(pa);
//pv A

pv=dynamic_cast<void*>(pb);
//pv B

type-id void™*, expression
type-id
expression type-id ,
expression type-id ,
type-id :
class B{...};
class D : public B{...};

void Q)

{
B* pb=new D;//
B* pb2=new B;



D* pd=dynamic_cast<D*>(pb); 7/
D* pd2=dynamic_cast<D*>(pb2);
D,pd2==NULL

}

//



D*
A*
B*
A*

pd=new D;

pa=dynamic_cast<A*>(pd);
pb=dynamic_cast<B*>(pd);
pa2=dynamic_cast<A*>(pb);

N E
dynamic_cast

//
//
//



E D , D
, dynamic_cast
( dynamic_cast ) E B,
A :
void f(D* pd)
{
E* pe=dynamic_cast<B*>(pd);
B* pb=pe // ,
A* pa=pb; // ,
}
dynamic_cast “ ”
B D ,
, D
D B , B

void f(D* pd)



B* pb=dynamic_cast<B*>(pd); //

A* pa=pb;// ,
}
dynamic_cast
dynamic_cast<type id>(expression) |, expression
type_id , :

class A{...};

class B{...};

void T()
{
A* pb=new Aj;
B* pb=dynamic_cast<B*>(pa); // , ;B A
¥
bad cast
bad cast

dynamic_cast bad cast ,



,bad cast :
class bad _cast:public logic {
public:
bad cast(const _ _exString& what _arg): logic(what _ary) {}
void raise() {handle_raise(); throw *this;}

// __exString what() const; //
}:
static_cast
static_cast<type_ id>(expression) expression
type _id

static_cast<type_id>(expression)
static_cast

class B{...};
class D:public B{...};
void f(B* pb,D* pd)

{
D* pd2=static_cast<D*>(pb); // ,pb B



B* pb2=static_cast<B*>(pd);

dynamic_cast , pb

D ,

D
dynamic_cast
static_cast

class B{...};

class D:public B{...};

static_cast

void f(B* pb)

{
D* pdl=dynamic_cast<D*>(pb);
D* pd2=static_cast<D*>(pb);
¥
pb D :
pb B :
0 static _cast

D

//

B

static_cast

*pd2

pdl

pd2

pb

dynamic_cast
D



,Static_cast
static_cast

,Static_cast int
char

static_cast
static_cast

typedef unsigned char BYTE

void ()

{
char ch;
Iint 1=65;
float f=2.5;
double dbl;

ch=static_cast<char>(1); // int char
dbl=static_cast<double>(f); // float double

I=static_cast<BYTE>(ch);



static_cast

static_cast

static_cast void , void
const volatile  unaligned
static _cast const volatile _unaligned
“ const_cast ”
const_cast
const_cast const volatile ‘unaligned

const_cast<type_ id>(expression)

const volatile ~unaligned ,

: ( )

const_cast

reinterpret cast

reinterpret _cast ,



, reinterpret _cast

reinterpret _cast<type id>(expression)
reinterpret_cast char* int* One_class* Unrelated*

reinterpret_cast
reinterpret_cast const volatile __unaligned

const_cast
reinterpret_cast

(RTTI) , RTTI

C++
,RTTI
C++

® dynamic_cast ,
“ dynamic_cast ”



® typeid ,
® type info , typeid

typeid
typeid

typeid(type_1id)
typeid(expression)

typeid type _i1nfo& type_info
type _1d expression , typeid
type _info ’
typeid I ,
o
. . *
° C [
)
expression , ,
type _info expression ,
, expression type_info ,

type_info,



class Base{...};

class Derived:public Base{...};
void T()

{

Derived* pd=new Derived;
Base* pb=pd;

const type info& t=typeid(pb); //t type _info

const type info& tl=typeid(*pb); /7/t1l info
¥
expression , 0,typeid
bad typeid , __non_rtti_object
expression ,
expression type _info
bad typeid
,typeid bad typeid ,bad _typeid

class bad _typeid:public logic{



public:
bad typeid(const char * what _arg):logic(what _arg) {}
void raise() { handle_raise(); throw * this; }

// __exString what() const;//
}:
typeid

type_info

type_info )
,type_info

type_info typeinfo.h
class type _info {
public:

virtual type_info();
Iint operator==(const type _info& rhs) const;
int operator!=(const type _info& rhs) const;
int before(const type _info& rhs) const;
const char* name() const;
const char* raw_name() const;

private:



I =

(&)
type _info::name
char*

type_inf::raw_name
char*
type_info: :name

, type_info::name

/GR(

)

type _info
type info:
type _info::
, type_info::

0

type_info::raw_name



C++

C++

: )

, ( 6

)
, C++ (try throw catch)

( try/ except  try/ finally) try except



;try finally levave ,

C++

try-throw-catch
,C++ ANS1 C ,
C , C++ declaration-statement,



goto case

cast
defaul t:

goto

: goto
goto

for(p=0;p<NUM_PATHS;++p)
{
NumFiles=FillArray(pFileArray,pszFNames);
for(i1=0;1<NumFiles;++1)
{
iIf ((pFileArray[i]=fopen(pszFNames[i1],"r"))==NULL)
goto FileOpenError;



//

}

FileOpenError:
cerr << "Fatal file open error,Processing interrupted.\n");

) , goto
case
case switch (
default ) case :

//Microsoft
switch(msg)

{
case WM_TIMER://

SetClassWord(hWnd,GCW_HICON,ahlcon[nlcon++]);
ShowWindow(hWnd,SW_SHOWNA) ;



nlcon %=14,;
Yield();
break;

case WM_PAINT:
//

//BeginPaint WM ERASEBKGND

memset(&ps,0x00,s1zeof(PAINTSTRUCT));
hDC=BeginPaint(hWnd,&ps);

//

EndPaint(hWnd, &ps);
break;

case WM _CLOSE:
//

killTimer(hWnd,TIMERL1);

DestroyWindow(hWnd) ;

IT (hWnd==hWndMain)
PostQuitMessage(0); //



break;

default:
// case
return DefWindowProc(hWnd,Message,wParam,Param);
break;

¥

opt?

C++



char *strcpy(char *Dest,const char *Source)

{
char *DestStart=Dest;

// Source Dest,
while(*Dest++=*Source++)

; //
return DestStart,;

{1 0

¢ .3



“af ")

iT (Amount>100)

{
cout << "Amount was too
Alert();

}

else
Balance-=Amount;

( ) :

C++ i f switch

if (

large to handle\n";

static

i f



1t ( ) else

switch( )
R
R ,
(
")

i ,

1f...else , 0,
if...else else else

iIfT (conditionl==true)
iIf (condition2==true)
cout << "conditionl true; condition2 true\n";

else
cout << "conditionl true; condition2 false\n";

else
cout << "conditionl false\n";

{}) 1T else

iIf (conditionl==true)

i f



iIfT (conditionl==true)

cont <<
else
cont <<
else
cont <<
switch

C++ switch

switch

case

switch

case
default:

"conditionl true;

"conditionl true;

condition2 true\n";

condition2 false\n";

"conditionl false\n";

case

default
default

1 f else

default
)



case ,
switch , case

5.1
5.1 switch

case default
default
case switch
, default
switch ,
switch
switch ( tolower(*argv[1l]) )

{
// :

char szChEntered[]="Character entered was:";
case“a’:

{

//szChEntered ,



char szChEntered[]="Character entered was:";
cout << szChEntered << "a\n";

}
break;
case"b":
//szChEntered
cout << szChEntered << "b\n";
break;
default:
//szChEntered
cout << szChEntered << "neither a nor b\n";
break;
}
switch ,case default
switch -
switch(msg)
{
case WM _COMMAND:// ,

switch(wParam)

{



case IDM_F _NEW: //
delete wfile;
wfile=new WinAppFile;

break;
case IDM_F OPEN: //
wfile->FileOpenDIg();
break:
}
case WM_CREATE: //
break:

case WM _PAINT://

break;

default:
return DefWindowProc(hWnd, Message, wParam, lParam) ;
¥
Microsoft Windows , switch
wParam switch msg WM _COMMAND
case IDM_F_NEW IDM_F_OPEN

switch



case default
break switch
y , break
BOOL fClosing=FALSE;

switch(wParam)
{
case IDM_F CLOSE: [//
fClosing=TRUE;
//
case IDM_F _SAVE: [/
if (document->IsDirty())
iIT (document->Name()=="UNTITLED")
FileSaveAs(document);
else
FileSave(document);

it (fClosing)
document->Close();

break;

}



C++

0(

case switch
IDM_F_SAVE, fClosing FALSE , ,
switch IDM_F _CLOSE, fclosing
( ) 0
, , break continue
“ break ’ “ continue ")
while do for
) break 5.2
5.2 C++
while
do
for
while ( )



do while ( )

for (for- opt opt)
for-
while
while (

; ,while
while

char *trim(char *szSource)
{

char *pszEOQOS;

//

pszEOS = szSource + strlen(szSource) - 1;

while (pszE0OS>=szSource && *pszEO0S==" ' )

*pszEOS--=" \0' ;

return szSource;



do
do
, ,do
do

void WartKey(char ASCIICode)
{

char chTemp;

do

{

chTemp=_getch();

}

while(chTemp!=ASCII1Code);
¥

do while

,_getch
while



void WartKey(char ASCIICode)
{

char chTemp;
chTemp=_getch();

while (chTemp!=ASCII1Code)

{
chTemp=_getch();

¥

for

for
5.3 for

for- for



for ,

for 1 0,for-
2
for
for (for-init-statement;expressionl;expression2)

{
//

b

while
for-init-statement;
while (expressionl)

{
//



expression?2;

}

for
for(;;)
{

//
}
while(1)
{

//
}
for

, ,for
for

#include <i1ostream.h>

void main()

{
for (int 1=0;1<100;++1)
cout << i1 << "\n";

for-



// i for-
for (1=100;1>=0;--1)
cout << i << "\n";

for
) 1 100 ,
#include <i1ostream.h>

void main()

{

for (int 1=0;1<100;cout << ++1 << endl)

C++

break;
continue;



return opts

goto .
break
break switch
switch
break switch
0 : switch ,break
for break
for(; ;) [/
{
if(List->AtEnd())
break;
list->Next();
}

cout << "Control transfers to here.\n";

switch break

,break

break

switch

case



continue

continue
) ,continue
( )
,continue 2 ,
continue
#include <conio.h>
// 0 szLegalString

int GetLegalChar(char *szLegalString)
{

char *pch;

do

{
char ch=_getch();

// strchr
continue
//

for



IT (pch=strchr(szLegalString,ch))==NULL)
continue;

// szLegalString
return(pch-szLegalString);

//continue
} while(l);

return O;
by
return
return ( ,

) return , void

return ;
return
return ,
1 1 13 ” 13 ”

’ return



goto
goto
goto
o (class
®
[

return

struct

union

enum

typedef

goto



C++ auto register
( )
auto register
“ continue ” do

#include <conio.h>

// szLegalString
int GetLegalChar (char *szlLegalString)
{
char *pch;
do
{
//

char ch=_getch();

1T ((pch=strchr(szLegalString, ch))==NULL)
continue;

ch

auto C++



by

//

szLegalString

return (pch-szlLegalString);

} while(l);

return

goto

switch

_getch
,ch
2 11

case

total ch



goto
//
while(l)

{
int total=0;

char ch=_getch();

if (ch>=" 0" || ch<=" 9" )

1
goto labell; // 3 !

int i=ch-" 0" ;
labell:
total+=i;
Y /7 goto ,

else
//Break : total ch

break;

,goto



while
static extern
static extern
) ,
(
2 [1 1 [1 ”
static

#include <i1ostream.h>
#include <string.h>

//
class InitDemo
{
public:
InitDemo(char *szWhat);
InitDemo();

total

ch

break



private:
char *szObjName;

}:

//*InitDemo
InitDemo::InitDemo(char *szWhat)

{
1T (szWhat!=0 && strlen(szWhat)>0)
{
szObjName=new char[strlen(szWhat)+1];
strcpy(szObjName,szWhat) ;
¥
else
szObjName=0;
clog << "Initializing:" << szObjName << "\n";
¥

//1nitDemo
InitDemo:: InitDemo()

{



IT (szObjName 1=0)

{
clog << "Destroying: " << szObjName << "\n";
delete szObjName;
by
by
//
void main(int argc,char *argv[]);
{
1f(argc<2)
{
cerr << "Supply a one-letter argument.\n");
return -1;
¥
if(*argv[l]==" a' )
{
cout << "*argv[l] was an ' a' \n";
//

static InitDemo 11("static 11");



¥

else

cout << "*argv[l] was not an '

*argv[l] was an "a
Initializing: static 11
Destroying: static 11

) 11 )
*arg[1l] was not an "a

0(

atexit

a'

\n";

11



Microsoft C++

( try/ except  try/ finally)

Win32

C++
C C++
, C++
try catch throw
C++
try throw catch
Microsoft C++ C++

C++

try

(try throw catch)

, C++
( °C )
( 11 C + + 7 )
C++ , C++
C++

1SO WG21/ANSI X3J16



try

opt

catch( )
throw-

throw ont
try

,catch
, C++
, C

throw return

:Microsoft C++

, ANSI

throw
C++

throw

15

B )
) throw

(...),catch

ANS

try

C++ 15.5
function-try-block



try : ( try )

, try catch
try catch
(
, throw (
) :
catch ( catch
) <catch try
) try
terminate
terminate
catch , ,
., ” catch
try ( )
catch ,
( catch
catch , goto
switch case

try catch , new



new , catch
#include <i1ostream.h>

int main()

{
char *buf;
try
{
buf=new char[512];
1T(buf==0)
throw "Memory allocation failurel!l";
¥
catch (char *str)
{
cout << "Exception raised: " << str <<' \n'
by
//. ..
return O;
¥
throw char*

char?* catch



Exception raised: Memory allocation failure!
C++

C++
#include <i1ostream.h>

void MyFunc(void);

class CTest
{
public:
CTest() {};
CTest() {}:

const char *ShowReason() const { return "Exception in CTest class.";}

}s

class CDtorDemo
{
public:
CDtorDemo();
CDtorDemo();



};

CDtorDemo::CDtorDemo()

¢ cout << "Constructing CDtorDemo.\n";
b
CDtorDemo:: CDtorDemo()
{
cout << "Destructing CDtorDemo.\n";
by
void MyFunc()
{
CDtorDemo Dj;
cout << "In MyFunc(). Throwing CTest exception.\n";
throw CTest();
b

int main()

{

cout << "In main.\n";



try

{
cout << "In try block, calling MyFunc().\n";
MyFunc();
}
catch (CTest E)
{
cout << "In catch handler.\n";
cout << "Caught CTest exception type:";
cout << E.ShowReason() << "\n";
}
catch (char *str)
{
cout << "Canght some other exception:" << str << "\n";
}

cout << "Back 1n main. Execution resumes here.\n";
return O;

by

In main.
In try block, calling MyFunc().
Constructing CDtorDemo.



In MyFunc(). Throwing CTest exception.
Destructing CDtorDemo.

In catch handler.

Caught CTest exception type; Exception in CTest class.
Back 1n main. Execution resumes here.

, (catch ) catch
catch(CTest E)
//. ..
catch(char *str)
//. ..
catch
throw
catch catch
( )
try
{
throw CSomeOtherException();
by

catch(...) //
{



// ( )

//. ..

throw; //
}

( catch ),

terminate ( terminate)
terminate abort, terminate
set _terminate set _terminate
terminate set_terminate

#include <eh.h> //
//. ..
void term_func() {//...}
int main( )
{
try

{
/1. ..



set_terminate(term_func);

// ...
throw "Out of memory!"™; // catch
¥
catch(int)
{
cout << "Integer exception raised."”;
¥
return O;
by
term_func , exit
, abort
C++ , Margaret A_Ell1is Bjarne Stroustrup
C++ §
__try/ except _try/ finally Microsoft C ,
C C++ C++
, C++
( /GX ); C++

C++



try-except
_try
_except (

try-finally
_try
_finally

)
)
C
wrapper

C++

5 ° " “ try-finally

C++ C++

, C++ catch

C++
“ " catch

catch
_set_se _translator






opt?

opt



extern

friend

opt



typedef
~declspec(
Microsoft

declspec

B Microsoft

char *IpszAppName;

typedef char * LPSTR;
LPSTR strcyp(LPSTR,LRSTR);
volatile void *pvvObj;

signed wunsigned long
typedef

C++

char*

char*

LPSTR
volatilevol
d *

short

IpszAppName
LPSTR
strcpy
pvvObj



auto

register
static
extern
auto register
)
auto
auto
{
auto 1nt 1; // auto
int j; // auto
by
register
Microsoft R

register

(/0e

)



Microsoft

ANSI C , C++
(&) ,
static extren , 6.1 static
extern
6.1 static extern
static ? extern ?
typedef
static ,

’ extern



Iinline

const

inline

extern

virtual

static

virtual



)
inline
Microsoft N
_inline inline
_forceinline /
, _forceinline
_forceinline,
) /0b0 ( )
o ( C++ ,
)
)
® , /og /O0x /01 /02/
® , /GX /EHs /EHa
o , /GX /EHs /EHa
o #pragma(inline_recursion on)
inline_ _recursion , 8

, inline_depth ( )



__forceinline ) 1

(4714)
Microsoft

Microsoft N
inline _depth
,inline _recursion
(/0b’

Microsoft

class Account

{

public:
Account (double i1nitial_balance){balance=initial _balance;}
double GetBalance();
double Deposit(Double Amount);



double Withdraw(double Amount;
private;
double balance;
}s
Account , GetBalance Deposit Withdraw
inline, :
inline double Acount::GetBalance

{

return balance;

by

inline double Account::Deposit(double Amount)

{

return (balance+=Amount);

by

inline double Account::Withdraw(double Amount)

{

return (balance-=Amount);

by

, inline inline



, inline
inline )
inline inline

inline

#include <stdio.h>
#include <conio.h>

#define toupper(a) ((a)>="a" && ((a))<="z") ? ((a)-("a"-"A")) : (a)



void main()

{
char ch = toupper(_getch());
printf("%c",ch);
}
toupper(_getch())
_getch
P

_getch

#include <stdio.h>
#include <conio.h>

inline char toupper(char a)

{

return ((a>=" a' && a<='

by

void main()

Z I



char ch=toupper(_getch());

printf("%c",ch);

4 11

class Point
{
public:
// ¢
unsignedé&
unsignedé&
private:
unsigned
unsigned

}s

X();
y(Q);

_X5
_Ys

(accessor)

Point



inline unsigned& Point::x()

{
return _X;
}
inline unsigned& Point::y()
{
return _y;
}
, inline
( X y) :
° ( )
o
o
o
o
o
virtual
virtual



typedef

typedef )
typedef
typedef
typedef )
class struct union enum ,typedef
typedef )
typedef char CHAR;//
typedef CHAR * PSTR; // (char™*)
PSTR strchr(PSTR source,CHAR target);
CHAR char
PSTR char *
CHAR, PSTR(
) , strchr typedef



, strchr
char *srtchr(char * source,char target);
typedef )

typedef char CHAR,*PSTR;
typedef “ T

, ‘ void

typedef
typedef void (*PVEN)();

#include <i1ostream.h>
#include <stdlib.h>

extern void funcl(); // 4
extern void func2(); //
extern void func3();

extern void func4d();

typedef void (*PVEN)(); 7/ void
//



void main(int argc,char * argv|[])

{
//
PVEN pvfnl[]={funcl,func2,func3,func4];
//
if(argc>0 && *argv[1l]>"0" && *argv[1l]<="4"%)
(*pvfnl[atoi(argv|[1l])-11)Q):
}
typedef
typedef
//FILE1._H

typedef char CHAR;

//FILE2_H
typedef char CHAR;

//PROG.CPP
#include "filel.h"
#include "file2.h"™ [//



PROG.CPP , CHAR typedef

typedef )
FILE2.H :
//FILE2_H
typedef int CHAR; //
, CHAR )
typedef char CHAR;
typedef char CHAR; // ,
typedef union REGS // ,REGS typedef
{
struct wordregs Xx;
struct byteregs h;
}  REGS;
typedef
typedef , ANST C typedef

typedef struct // typedef POINT



unsigned Xx;

unsigned vy;
} POINT;
POINT ptOrigin;
struct point_t ptOrigin;

C++ ,typedef ( class struct union enum
) typedef C
,POINT , int

typedef struct

{
POINT(); //
unsigned X:
unsigned y:

} POINT;

typedef POINT POINT

[ ( ) class struct union



typedef
typedef

typedef unsigned ling UL ;//
int UL; // ,

, , C++
typedef unsigned long UL; //
long Beep
{

unsigned int UL; //

¥
//typedef

friend

( )
typedef UL
typedef
typedef UL
typedef



10

const
volatile

char



short

int

long

signed

unsigned

float

double

void

6.2
6.2

int long short, int long int
long int double long long int
short int short short int
signed char short int long signed signed int

signed

char



unsigned char short

enum

class
struct
union

class Window;
Window
8 (11 1
union

long

unsigned unsigned

int

unsigred char

union



class

// 1
struct A; //

class A [//

{

public:
Iint 1;

};

// 2

class A;//A

struct A //
{

private:
int i;

}s

// 3
union A; [//A

A

A

struct



union A// A
{

Iint 1;

char ch[2];
};

// 1
union A; // A

struct A //
{

Iint 1;

};

// 2
union A; [//A

class A //

{
public:

int 1;



};

// 3
struct A; [J/A

union A [//
{

int i;
char ch[2];
}:

Microsoft C++

typedef



, 10S

class WinSystenm
{
public:
class Window
{
public:
Window(); //
Window(); //
int NumberOf(); [/
int Count(); //
private:
static 1nt CCount;
};

class CommPort



{
public:

CommPort();//
CommPort(); //
int NumberOf();//
int Count(); //
private:
static int CCount;
};
}:

// WindSystem
int WinSystem: :Window::CCount=0;
int WinSystem::CommPort::CCount=0;

static ;

WinSystem::Window Desktop;
WinSystem::Window AppWindow;

cout << "Number of active Windows:" << Desktop.Count() << "\n";



class Ledger

{

class
{
public:
double PayableAmt;
unsigned PayableDays;
} Payables;

class
{
public:
double RecvableAmt;
unsigned RecvableDays;
} Receivables;



enum

enum opt { opt}

class card

{
public
enum Suit

{



Diamonds
Hearts,
Clubs,
Spades
};
//

//

Card();
Card(int CardInit,Suit Suitlnit);
//GetT Set
int GetCardinal();//
int SetCardinal();//
Suit GetSuit (); [//
void SetSuirt(Suit new_suit); //
char *NameOf(); [/

private:

Suirt suit;
int CardinalValue;

};

// Suit



inline Card::Suit operator++(Card::Suit &rs,int)

{
return rs= (Card::Suit)(rs+1);

}
Card,

Card *Deck][52];
int j=0;

for(Card::Suit

Suit

curSuirt=Card::Diamonds,curSuit<=Card::Spades;curSuit++)

for (int 1=1;1<=13;++1)
Deck[J++]=new Card(i, curSuit);
,Suilt ;

11
NameOf (
char* Card::NameOf() //
{
static char szName[20];
static char *Numbers[]=

(Card)

,curSuit

):

,Card::Suit



{mi,m2m,m3r, 4,5 e, 7,8, "9, "10",Jack”,Queen , "King"
}s

static char *Suits[]-=

{ "Dramonds","Hearts","Clubs","Spades"};

1T (GetCardinal()<13)
strcpy(szName,Numbers[GetCardinal()]);

strcat(szName, "of");

switch(GetSuit())

{

//Diamonds,Hearts,Clubs Spades

case Diamonds:strcat(stName,"Diamonds") ;break;
case Hearts :strcat(stName,"Hearts");break;

case Clubs :strcat(stName,"Clubs");break;
case Spades :strcat(stName,"Spades");break;
¥
return szName;
, enum
, 0(0) Diamonds),

1 ,Spades 3



Suit
enum Suit

{
Diamonds=5,
Hearts,
Clubs=4,
Spades
}:
Diamonds Hearts Clubs Spades 5 6 4 5 5
NameOf
char * Card::NameOf() [//
{

static char szName[20];

static char *Numbers[]=

{1, 2","3", "4, 5" e, 7,8, "9, "10", " Jack”,"Queen ,"King"
}s

static char *Suits[]=

{"Diamonds","Hearts","Clubs","Spades"};

1T (GetCardinal()<13)



strcpy(szName,Numbers[GetCardinal()]);

strcat(szName,"of");
strcat(szName,Suits[GetSuit()]);

return szName;

GetSuit Suit ,

enum FileOpenFlags

{

OR



OpenReadOnly =1,

OpenReadWrite = OpenReadOnly << 1,
OpenBinary= OpenReadWrite << 1,
OpenText = OpenBinary<< 1,
OpenShareable = OpenTest << 1

enum Days

{
Sunday,
Monday,
Tuesday,
Wednesday,
Thursday,
Friday,
Saturday



int 1;
Days d=Thursday

i=d; //
cout << "ji=" <<
D=6; //

d=(Days)6; //
d=Days(4); //

d=Days(967);

I << "\n;

Saturday

Days
Days



o C ,
[1 1 C++ .

“ Microsoft Visual

")

extern { opt)
extern

Microsoft —
Microsoft C++
Microsoft

C++ 6.0

C atoi atol:

extern "C"

{

int atoi(char *string);



long atol(char *string);

¥
C :

extern "C" int atoi(char *string);
extern "C" long atol(char *string);
Microsoft -

Microsoft C

C++

//sample.h
#1f defined ( cpluslpus)
extern "C"

{
#tendi f

//

if defined( cplusplus)

}
#tendi f

Microsoft

extern

extern®

C”

C”

C++



3] )
6.3
6.3
) C
C++ , , ,
extern "C" int CFuncl();
int CFuncl();// , C
int CFunc2();
extern "C" cfunc2(); [/ CFunc2
P static
; ) extern

( extern



template

Microsoft Visual

template < >

class
typename

template< class T,int 1> class MyStack. ..

C++6.0



template (class T)
template T [ MyStack
T
tempname , template

template<class Tl,class T2> class X...
template<typename T1,typename T2> class X...
template :

template<typename type> class allocator{} ;
template<typename type,

typename Allocator=allocator<Type>> class stack{
s

stack<int> MyStack;

Visual C++ ,

class Y {...}
template<class T,T* pT> class X1 {...}
template<class,Tl,class T2=T1> class X2{...};

Y aY;

X1<Y, &aY>x1;
X2<int> x2;

(int

1)



Visual C++ Visual C++ ,
Visual C++4.0 , Visual C++ 5.0
o ;

template <class T> class X{
// ...
Data m_data; //Visual C++5.0 ,

}:
class Data {...}

void g(O){X<int> x1;}
X Data
[

template<class T> class X{
// mf



};

// Visual C++4.0
// Visual C++5.0
template <class T>void x <T>::mf(QO){...};
o , :
Visual C++ 5.0 , Visual
C++ 4.0 :
template <class T> class X{
friend class Y<T>; [/ Y T
Z<T> mf(); // Z T
}:

template<class T> class Y{...};
template<class T> class Z{...};
X<int> Xx;

, X Y Z
template<class T> class Y{...};

template<class T> class Z{...... }



template<class T> class X{...... };

MyStack<
MyStack<
MyStack<
Mystack<

unsigned long ,5> stackl;
DWORD, 5> stack2; //
char, 6> stack3;//
MyClass, 6> stack4; //

(
//

MyClass

)

unsigned

long



template<class T>void MySwap(T& a ,T& b)

{
T c;

c=a,a=b,b=c;
, void

int j=10;
int k=18;
CString Hello ="Hello,Windows!";
MySwap(j.,k); 7/
MySwap(j,Hello); //
MySwap ,
MySwap void ,

template <class T> void f(T) {...}
void g(char j) {



f<int>(j); // f(int)
}

, (char j) int

template<class T,int 1> class MyStack
{

T* pStack;

T StackBuffer[i];

int cltems=1 * sizeof(T);
public:

MyStack(void);

void push(const T i1tem);

T& pop(void);
}s

template <class T,int 1> MyStack<T,i1>::MyStack(void)
{---1};

template <class T,int 1> void MyStack<T,i>::push(const T i1tem)

{---};



template <class T,int t> T& MyStack<T,i1>::pop(void)
{---1};

: (.LIB)
(.0BJ)
int 6 MyStack:
template class MyStack<int, 6>;
MyStack

template MyStack<int, 6>::MyStack(void);
Visual C++6.0 5.0
template <class T>void f(T){...}

// “ant” f
template void f<int>(int);

// “ char” T



template void f(char);
Microsoft N
extern
extern template class MyStack<int, 6>;

extern template MyStack<int, 6>::MyStack(void);

extern
Microsoft
Microsoft o
, C++
Visual C++

o

[ ~declspec(dllimport)  declspec(dllexport)

o

template<class T>T check(T);
template<class S>void watch(int (*)(S));



watch(check); //

int check(int) check ,
o
Microsoft
C++
C++
//one.h

char func(char);
class String {...};

//somelib.h

class String {...};
;String



//one.h
namespace one

{

char func(char);
chass String {...};

by

//somelib.h
namespace Somelib

{
class String {...}

¥
, ong:String Somelib::String

namespace



namespace
namespace

namespace {

opt



namespace unique { }
using mamespace unique;

, unique

namespace {int 1;} //unique::i
void f() {i1++;} //unique::i++

namespace A {

namespace {

int 1; //A::unique::i

int j; //A:unique::j
¥

¥

using namespace A;

void h(Q)
{

I ++; // unique::i A::unique::i



A::1++;// A
Jt+; //A:-unique::j++

namespace A {

int j=3;

int f(int k);
¥

namespace Outer {
Int n=6;
int func(int num);

namespace Inner {



flont £=9.993;

b
¥
void main()
{
namespace local {...} //
by

namespace A {
// namespace A
Iint i;
int j;

¥

namespace B {

}



namespace A {
// namespace A
void func(void);
int int_func(int 1);

namespace X { void fO{} }

namespace Q{
namespace V{
void f();



void V::fO{} 7/

void V::gO{} 7/ ,90) Vv
namespace V{
void g();
}
by
namespace
namespace = ;

-opt opt

namespace a_very long namespace_name {...}
namespace AVLNN=a very long namespace_name;



//AVLNN a_ very long _namespace_name

using
using using

using ,

1] Using 7

using

USTINQ: I,

using:: 1d

using ,
class B
{

void f(char);
void g(char);
}s

class D:B

id



using B::f;

void f(int) {f("c");}y [/ B::f(char)
void g(int) {g("c");} [/ D::g(int)
// B::f
}: _
using
class C
{
int g();
}:
class D2:public B
¢ using B::f; [/ B D2 «C )
using C::g; [// :C D2 ( )
}: _
using
void T();

namespace A



{

void g();
¥
namesapce X
{
using::ft;// T
using A::g; [//A g
by
void h()
{
X::¥(0);/7/ i §
X::90):/7/ A::f
¥
, using

namespace A

{
int 1;

by

void Q)



using A::i;
using A::i; [/
¥

class B

{

protected:
int 1:

};

class X:public B
{
public:
using B::i;
using B::i; [//
};
using
, using
namespace A

{
void f(int);

using



¥
using A::f; //f A::f(int)

namespace A

{
void f(char);
by
void ()
{
f(ra"); [/ A::f(int), A::f(char)
¥
void b()
{
using A::f; // A::f(int) AND A::f(char)
f("a"); [/ A::f(char);
¥
using

using



namespace B

{
int i;
void f(int);
void f(double);
by
void g()
{
int i;
using B::i1; [// o1
void f(char);
using B::f; [// : T
¥
,using B::i Iint 1 g() ,using
B::f f(char) , B::f

using

namespace B

{
void f(int);



void f(double);

by
namespace C
{
void f(int);
void f(double);
void f(char);
¥
void h()
{
using B::f; [// B::f(int) B::f(double)
using C::f; //C:.:f(int),C::f(double) C::f(char)
f(C"h*); [/ C::f(char)
f(1);/7/ ; :B::f(int) C::f(int)?
void f(int); // : B::f(int) C::f(int)
¥
using
struct B

{



virtual void f(int);
virtual void f(char);
void g(int);

void h(int);

}:

struct D:B

{
using B::f;
void f(int); // :D::-f(int) B::f(int)
using B::g;
void g(char); // : B::g(char)
using B::h;
void h(int); // - D::h(int) B::h(int)

//B::h(int)
}:

void f(D* pd)

{
pd->F(1); // D::f(int)



pd->f("a") // B::f(char)

pd->g(1) // B::g(int)

pd->g("a") // D::g(char)
¥

using
using

class A
{
private:

void f(char);
public:

void f(int);
protected:

void g();
}:

class B : public A

{
using A::T; // A::f(char)
public:



using A::g; [//B::g A::g

10
using
using namespace
using )
using
“using ”
using
using namespace: :,, opt

using

using
using )

namespace M

{
int 1;

by



using namespace M;

namespace N

{

int j;

double f() { return M::d }
¥

namespace M //namespace

{

double d;
Y // M::-d
using ,
namespace M
{
Iint i;
¥

namespace N

{
int 1;
using namespace M; //

//



void £Q)
{

using namespace N;
1=7:;// : Mo

, M::i namespace N
, ,using

namespace D

{
int dil;
void f(int);
void f(char);
b

using namespace D;

int d1; // D::d1



namespace E

{
int e;
void f(int);

}

namespace D//

{
int d2;
using namespace E;
void f(int);

}

void T()

{
di++; // : : -:dl D::d1?
cidl++; //
D::dl++; [/
d2++; // :D::d2
e++; [/ “E::e

f(1); // : :D::F(int) E::f(int)?



f("a"); // :D::f(char)
using )

namespace N{
int data=4;
by

void f(bool flag){
int data=0;

if(flag){
using namespace N;

printf("data=%d\n",data);

}

void main(){
f(true);

}
] printf data



N data=0 data=4
using )
namespace A{
int flag=0;
by

namespace B{
using namespace Aj;

by

namespace C{
using namespace A;
using namespace B;

}

void main(){
printf("C::flag=%d\n",C::flag);

¥
C using C::flag A::flag



1d

id

id

opt



opt



’ ( 6 [1 1
B“ Microsoft
” )
7.1 szBuf strcpy :

r specifiers -~ declarator1i I declarator2

. . . T il . . == e,
static char __far ¥ szBuf, strtpy( char *dest, char *source );

__far, 7, and () modifiers =}

7.1

Microsoft -
Microsoft ;
( B“ Microsoft ")
Microsoft



ptr
(
[
( )
ptr :
* cv
& cv
cV :
cv
cV :
const
volatile
cV :
CV
pmodel cv
dname:

dname

typedef

Tt*cv

opt

opt

opt



(decl-specifiers) ,
6 ’ ¥ ,

const char *pch,ch;

, const char
*pch ch
, const char ,*pch ch
type declarator,[,declarator,[...,declarator,]];
typedef typedef
// int, char *

typedef int(*PIFN)(char™*);
// 7 , int, char*
PIFN pifnDispatchArray[7];

typedef ) )

int (*pifnDispatchArray[7](char*);



sizeof
new

typedef

, strcpy source
,const char , * :
static char *szBuf, *strcpy(char *dest, const char *source);

opt

opt

ptr opt
ope ( ) cv opt

opt[ opt]



char *
char

char *strcmp(char *, char *);

( ) I

char *:
char *(*)(char*, char¥*)

char*



// char 10
size_t nSize=sizeof(char *[10]);

//
typedef void(PVFN *)();
PVEN *pvfn=new PVFN;

// WinStatus WinHandle
//

typedef WinStatus (PWSWHFEN *)(WinHandle);
PWSWHFN pwswhfnArray[]=new PWSWHFN[10];

char *aName(String(s));
char™*, String
aName, S string



char *aName((String)s);

char *aName=String(s);

, String char*

aName
*Ccv opt dname

*cv opr dname;
char *pch;

pch char
const volatile

const volatile const

volatile



, ,volatile

volatile ,

const volatile ,
const char *cpch;
volatile char *vpch;

, const
char * const pchc;
char * volatile pchyv;
C++ const
const char cch="A";
charch="B";
(cch const char

/ :
const char *pchl=&cch;
const char *const pch4=&cch;
const char *pchb5=&ch;

char *pch6=&ch;

volatile,

,ch

char



char *constpch7=é&ch;
const char *const pch8=é&ch;

/
char *pch2=&cch; //
char *const pch3=&cch; //
pch2
pch3 , , pch2
8
pchl pch8

*pchl="A"; [/
pchl=&ch; //
*pch2="A"; [/
pch2=&ch; //
*pch3="A"; [/
pch3=&ch; //
*pchd="A"; [/
pch4=&ch; // :
volatile const volatile

char *strcpy(char *szTarget, const char *szSource);
strcpy, “ char ”

const



char

szSource const,
szSource const
: typename*
char*
const
const
const ,

Iint *const cpObject=0;
int *pObject;

void main()

{
pObject=cpObject; //
cpObject=pObject; //

& cv dname

opt

szSource
const typename*

szTarget

szSource

strcpy

const



& cv opr dName;
Date:
struct Date
{
short DayOfWeek;
short Month;
short Day;
short Year;
}s

Date
Date Today; [/
Date& TodayRef=Today;//
Today TodayRef
Today.DayOfWeek=3; //Tuesday
TodayRef.Month=7;//July

Date
// ( ) DDDYYYY Julian



long JulitanFromGregorian(Date& GDate)

{
static int cDayslInMonth[]={

31,28,31,30,31,30,31,31,30,31,30,31
}s
long JDate;

//
for (int 1=0;i1<GDate.Month-1;++1)
JDate+=cDaysiInMonth[1];

//
JDate+=GDate.Day;

//
iIf (GDate.year%100!'=0 && GDate.Year%4==0)
JDate++;

//
JDate*=10000;
JDate+=GDate.Year;



return JDate;

(->)

GDate,
long JulianFromGregorian(const Dateé&
JulitanFromGregorian

typename typenameé&

C-)

const

GDate) ;

1 2 11 ”
Point



class Point

{

public:
// ¢ ”
unsigned& x();
unsigned& y();

private:
unsigned obj x;
unsigned obj vy;

};

unsigned& Point::x()
{

return obj x;

¥
unisgned& Point::y()

{
}

return obj vy;

void main()

{
Point ThePoint;



// x()  vyO !
ThePoint.x()=7;

ThePoint.y()=9;

// x()  yO r
cout << "x=" << ThePoint.x() << "\n"

<< "y=" << ThePoint.y() << "\n"

X oy

extern

#include <i1ostream.h>
#include <string.h>



//
struct BTree

{
char *szText;
BTree *Left;
BTree *Right;

}s

//

BTree *btRoot=0;

int Add1(BTree **Root, char *szToAdd);
int Add2(BTree*& Root, char *szToAdd);
void PrintTree(BTree* btRoot);

int main(int argc, char *argv[])
{
1f(argc<2)
{
cerr << "Usage:Refptr[1]2]" << "\n";
cerr << "\n\twhere:\n";
cerr << "\tl uses double indirection\n";



cerr << "\t2 uses a reference to a pointer.\n";
cerr << "\n\tlnput i1s from stdin.\n";
return 1;

ks

char *szBuf=new char[132];

// )
while(!'cin.eof())
{
cin.get(szBuf,132,"\n");
cin.get();
if(strlen(szBuf))
switch(*argv[1l])
{
// 1:
case "1°:
Addl(btRoot,szBuf);
break;

// 2 :
case "2°":



Add2(btRoot,szBuf);
break;
default:
cerr << "lllegal value "<< *argv][l1l]
<< "lsupplied for add method.\n"
<< "Choose 1 or 2.\n";
return -1;

¥
by

//
PrintTree(btRoot);
return 0;

}

//PrintTree:
void PrintTree(BTree* btRoot)

{
//

iT(btRoot->Left)
PrintTree(btRoot->Left);



//
cout << btRoot->szText << "\n";

//
iIT (btRoot->Right)
PrintTree(btRoot->Right);

by
//Add1l:
//
int Add1(BTree **Root,char *szToAdd)
{
IT ((*Root)==0)
{

(*Root)=new BTree;

(*Root)->Left=0;

(*Root)->Right=0;

(*Root)->szText=new char[strlen(szToAdd)+1];
strcpy((*Root)->szText,szToAdd);

return 1;

by
else 1f (strcmp((*Root)->szText,szToAdd)>0)



return Addl1(&((*Root)->Left),szToAdd);
else
return Addl1(&((*Root)->Right),szToAdd);

by

//Add2:
//
int Add2(BTree*& Root, char *szToAdd)
{
1T (Root==0)
{
Root=new BTree;
Root->Left=0;
Root->Right=0;
Root->szText=new char[strlen(szToAdd)+1];
strcpy(Root->szText,szToAdd);
return 1;
¥

else 1f(strcmp(Root->szText,szToAdd)>0)
return Add2(Root->Left, szToAdd);

else
return Add2(Root->Right, szToAdd);



, Addl Add?2 (
) Addl Add?2
*cv opt dName;
( )

Window

class Window
{
public:
Window(); //
Window(int x1,int yl, //
Iint x2,int y2);
BOOL SetCaption(const char *szTitle); //
const char *GetCaption(); //
char *szWinCaption; //



// szWinCaption

char *Window::*pwCaption=&Window::szWinCaption;
,pwCaption Window char*

pwCaption char *Window::*

SetCaption GetCaption

const char * (Window::*pfnwGC)()=&Window::GetCaption;

BOOL (Window::*pfnwSC)(const char *)=&Window::SetCaption;

pfnwGC pfnwSC Window GetCaption SetCaption

pwCaption :

Window wMainWindow;

Window *pwChildWindow=new Window;

char *szUntitled="Untitled-";

int cUntitledLen=strlen(szUntitled);

strcpy(wMainWindow.*pwCaption,szUntitled);
(wMainWindow.*pwCaption)[cUntitledLen-1]="1"; //
//wMainWindow.SzWinCaption[]="1";
strcpy(pwChildWindow->*pwCaption,szUntitled);
(pwChildWindow->*pwCaption)[szUntitledLen-1]="2";//
//pwChildWindow->szWinCaption[]="2";

_* _>~k ( ) :_*



4 o ")

, char*

GetCaption SetCaption:
//

char szCaptionBase[100];

// , “ [View 1]~
strcpy(szCaptionBase, (wMainWindow.*pfnwGC)());
strcat(szCaptionBase,"[View 1]");

//
(pwChildWindow->*pfnwSC)(szCaptionBase);

: (&)
(*)



class Base

{
public:

virtual void Print();
}s

void (Base::*bfnPrint)()=&Base::Print;

void Base::Print()

{
cout << "Print function for class "Base"\n";
¥
class Derived:public Base
{
public:
void Print();//Print
}:

void Derived::Print()

{

cout << "Print function for class "Derived®"\n;

}



void main()

{
Base *DbPtr;
Base bObject;
Derived dObject;
bPtr=&b0Object; //
(bPtr->*bfnPrint) ();
bPtr=&dObject; //
(bPtr->*bfnPrint) ();
¥

Print function for Class
Print function for Class

bObject

dObject

"Base”
"Derived*”



, /vmg ,

pointers_to _members ,
~single_inheritance  multiple_inheritance _virtual_inheritance
Microsoft
pointers_to_members
#pragma pointers_to_members( [ D

full _generality best case

single _inheritance multiple _inheritance
virtual _i1nheritance best_case pointers_to _members



/vmb

, full _generality

pointers_to_members (
) /vmg
full _generality, single_i1nheritance
multiple _inheritance virtual _i1nheritance /vms /vmm
/vmv /vmg
full _generality single _inheritance pointers_to_members
(/vms /vmg )

#pragma pointers_to_members(full _generality,single _inheritance)
pointers_to_members
full _generality multiple_inheritance pointers_to _members
(/vmm /vmg )



full _generality virtual _inheritance pointers_to_members

(/vmv /vmg )
, full _generality
pointers_to_members /vmg ,
opt 3

~single_inheritance
~multiple_inheritance
~virtual_inheritance

class _ _single inhertance S;
int S::p;



dname [ opt] ;

(n-1) , n
0 0 struct
Microsoft (/Ze)
, void

] , :
int 12[5]1[7];
int , 5

union

C++



const int cMarkets=4;

//
double TransportCosts|[][cMarkets]=
{ {32.19,47.29,31.99,19.11},
{11.29,22.49,33.47,17.29},
{41.97,22.09,9.76,22.55} };
3 4

#include <float.h> // DBL_ MAX



#include <i1ostream.h>
const int cMkts=4;

//
double TransportCosts|[][cMkts]=

{ {32.19,47.29,31.99,19.11},

{11.29,22.49,33.47,17.29},

{41.97,22.09,9.76,22.55} };
//
const int cFactories=sizeof TransportCosts /

sizeof (double[cMkts]);

double FindMinToMkt(int Mkt,double TransportCosts[]J[cMkts],int cFacts);

void main(int argc,char *argv[])
{
double MinCost;
MinCost=FindMinToMkt(*argv[1l]-"0",TransportCosts,cFacts);
cout << "The minimum cost to Market" << argv[l] << "is:"
<< MinCost << "\n";



double FindMinToMkt(int Mkt,double TransportCosts[][cMkts],int cFacts)

{
double MinCost=DBL_MAX;

for(int 1=0;i1<cFacts;++1)
MinCost=(MinCost<TransportCosts[i1][Mkt])?
MinCost:TransportCosts[i1][Mkt];
return MinCost;

FindMinToMkt , ,

(LD

char chArray[10];

char *pch=chArray; //
char ch=chArray[0]; [//
ch=chArray[3]; [/

double multi[4][4][3]://



double (*p2multi)[3];
double (*plmulti);

cout << multi[3]1[2]1[3] << "\n"; /7

p2multi=multi[3]; // p2mul ti multi
plmulti=multi[3][2]; 7/ plmulti multi “ ",
//multi
,mutlhi double p2multi
double 3 1 2 3
, cout ,

sizeof (&)
char szErrorl[]="Error:Disk drive not ready.";
char *psz=szErrorl;

psSz szErrorl , ,
I , :
SzErrorl=psz;



(LD

*(( )+ ( ))
( 4
s(C )+(  *max,*max,...max,)
+ ,*maxX,. ..max,)
ot n))
n (*) n-1
( )

C++



dname( ) CV opt



opt

dname “cv ,

const volatile Microsoft cV

char *strchr(char *dest,char *src);
static 1nt atoi(const char *ascnum) const;

opt=- - - opt

opt



opt

C---)
,C++
, printf
, STDARG.H ,
Microsoft o
Microsoft C++ ,
, int Func(int 1,...); , int Func(int
1...);
Microsoft
char , int ,

float , double
3 [13



void
long GetTickCount(void); //
long GetTickCount(int Reset, void); //
long GetTickCount(void,int Reset); //
C++ ,

long GetTickCount();
long GetTickCount(void);

: , void

( void void )

C++

” , 12 [11 3]

, ( char*) print
print_sz print_d 7.1

C++

void

double

void

void



typedef

const volatile( cv

#include <1ostream.h>
#include <math.h>
#include <stdlib.h>

// print

int print(char *s); //

int print(double dvalue); // double

int print(double dvalue,int prec); [/ double



void main(int argc,char *argv[])

{
const double d=893094.2987;
1f(argc<2)
{
// invoke print(char *s)
print("this program requires one argument.");
print("the argument specifies the number of");
print("digits precision for the second number');
print("printed.");
¥
// print(double dvalue).
print(d);
// print(double dvalue,int prec).
print(d,atoir(argv[l]));
¥
//

int print(char *s)



{

cout << s << endl;
return cout.good();

}

// double
int print (double dvalue)
{

cout << dvalue << endl;
retarn cout.good();

¥

// double
//
//
int print(double dvalue,int prec)
{
//
static const double rgPowlO[]={
10E-7,10E-6,10E-5,10E-4,10E-3,10E-2,1E-1,10EOQ,
10E1, 10E2, 10E3, 10E4, 10E5, 1O0E6G6

}:



const 1nt 1PowZero=6;

// ,
1T (prec < -6 || prec>7)
return print(dvalue);

// , )
dvalue=floor(dvalue/rgPowlO[1PowZero-prec])*
rgPowlO[1powZero-prec];

cout << dvalue << endl;
return cout.good();

print
C++

struct Address
{ char szAddress[31]; };

12



Address GetAddress();

C C++

enum Weather{ Cloudy,Rainy,Sunny } GetWeather(Date Today)

C++

int
int
int
int
int
int
int
int

, Weather GetWeather

Pascal

ProcessFORTOken(char *szText);
ProsessWHILEToken(char *szText);
ProcessBEGINTOken(char *szText);
ProcesseENDToken(char *szText);

ProcesslFToken(char *szText);

ProcessTHENToken(char *stText);
ProcessELSEToken(char *szText);
(*ProcessToken[]) (char *)={
ProcessFORToken,ProcessWHILEToken,ProcessBEGINToken,
ProcesseENDToken,ProcesslFToken,ProcessTHENToken,



ProcessELSEToken};
const int MaxTOkenTD=sizeof ProcessTOken / sizeof(int(*)());

int DoProcessToken(int TokenlD, char *szText)

{
1T (TOkenTD < MaxTokenlD)
return (*ProcessToken[TokenlID])(szText);
else
return Error(szText);
by

func



char char int

char*,char,int

( )

void func (char*,char,int);

void func(char *szTarget, char chSearchChar,int nStartAt);



//

int
int
int

//
int
int

//
//
//
int

//

print
print(char *s); //
print(double dvalue);
print(double dvalne,

print
print(char *s); [/
print(double dvalue,int prec=2);
print

double

//

int prec);

prec

print (double dvalue,int prec)

//

static const double rgPowlO[]={
10E-7,10E-6,10E-5,10E-4,10E-3,10E-2,10E-1,10EO,
10E1,

}:

const

int

10E2, 10E3,

IPowZero=6;

10E4,

10ES,

double

//

//

10E6

double

double
double



1T (prec>=-6 || prec<=7)
// , ’
dvalue=floor(dvalue / rgPowlO[i1PowZero-prec])™*
rgPowlO[1PowZero-prec] ;

cout << dvalue << endl;

return cout.good();

h

print ,
print(d); // 2,
print(d,0); //

int print(double dvalue=0.0, Int prec);
o

//print
int print(double dvalue,int prec=2);



//print
int print (double dvalue ,int prec=2)

{

prec

o
int (*pShowintvVal)(int 1=0);

BOOL CreateVScrollBar(HWND hWnd, short nWidth=
GetSystemMetrics(SM_CXVSCROLL));

Windows API GetSystemMetrics



const int Categories = 9;

void Enum Categories(char *Categories|[],int n=Categories);
, Categories ,

opt ctor opt



dname( ) CV

decl-specifiers
anrncessTnken( 1pt TDREnfD éhérnisiféxt )

cv

ctor
( ctor

opt

declarator

this

11



(__-) ] “
” , STDARG.H

va_start va_arg va_end va_list ( STDARG.H

)

#include <stdio.h>
#include <stdarg.h>

//showVar ,
int ShowVar(char *szTypes,...);

void main()

{
ShowVar("fcs1",32.4f,"a","Test string",4);
by
//showvar “ fcsi” ,
//
//

//i1=int



//f=float
//c=char
//s=string(char¥*)
//
// n )
void ShowVar(char *szTypes,...)
{
va list vli;
int i1;

//szTypes ;
va start(vl,szTypes);

//Step through the list
for(i1=0;szTypes[i1]!'="\0";++1)

{
union printable_t
{
int 1;
float T;
char c¢;

n==strlen(szTypes)



char *s;
} Printable;

switch (szTypes[i1]) [/

{
case "1":
Printable.i=va_arg(vl,int);
printf("%iI\n",Printable.1);
break;
case "f":
Printable.f=va_arg(vl,float);
printf("%f\n",Printable.f);
break;
case "c":
Printable.c=va_arg(vl,char);
printf("%f\n" ,Printable.f);
break;
case "s":

Printable.s=va arg(vl,char *);



printf("%s\n",Printable.s);
break;

defaul t:
break;

¥
ks

va_end(vl);

[
va_list , , v
[ va_arg ,va_arg
va_arg,
[ va_arg

® va_end



const

:{ ’ opt}
( )
{ s opt)
)
)
int i:7;//-

Customer Cust ("Taxpayer, Joe", //
"14 Cherry Lane"™, [/



"Manteca",

CATY
extern
, (
, 2 S ")
const
const const

Window StandardWindow;
const Window* pStandard Window(&Standard Window) ;

, pStandardWindow const
StandardWindow const, ,
const const

const Window StandardWindow;
Window* pStandardWindow(StandardWindow) ;
StandardWindow const StandardWindow
pStandardWindow
const , const



static

class DiralogWindow
{
public:
static short GetTextHeight();
private:
static short nTextHeight;

};

short DiralogWindow::nTextHeight=GetTextHeight();
nTextHeight ,GetTextHeight
DialogWindow: :GetTextHeight



10 int , :
int rgiArray[10]={9,8,4,6,5,6,3,5,6,11};

rgiArray[1] 8, , rgiArray[9] 11

struct RCPrompt

{
short nRow;
short nCol;
char *szPrompt;
}s

RCPrompt rcContinueYN={24,0,"Continue (Y/N

)"

}

,rgiArray[0]

9



0 )
//
int rgiArray[5]={3,2,0,0,0};

// 0
int rgiArray[5]={3,2}

// RCPrompt
RCPrompt rgRCPrompt[4]-=
{{4,7,"0ptions Are:"},
{6, 7,"1. Main Menu"},
{8, 7,"2. Print Menu"},
{10,7,"3. File Menu"}};
rgRCPrompt

#include <i1ostream.h>



void main( )

{
int rgl[2][4]={1,2,3,4,5,6,7,8%};
for(int 1=0;1<2; ++1)
for(int J=0;3<4; ++])
cout <K< "rgl[" <<L i << "][" << j << ll]:ll
<< rgl[i1[§]1 << endl;
¥

rgl[0][0]=1
rgl[0][1]=2
rgl[0][2]=3
rgl [0][3]=4
rgl [1][0]=5
rgl[1][1]=6
rgl[1]1[2]=7
rgl [1][3]=8

rgl :
int rgl[2][4]1={{1.,2},{3,4}};



rgl [0][0]=1
rgl [0][1]=2
rgl[0][2]=0
rgl [0][3]=0
rgl[1][0]=3
rgl[1][1]=4
rgl[1][2]=0
rgl[1][3]=0

char HomeRow[]={'" &' , " s" , " d" , " € " h" , " 1" , " k'
"}

class DefinedElseWhere; //
class DefinedHere

{

friend class definedElsewhere;



11

union

o union
struct Point
{

unsigned Xx;
unsigned vy;

inion PtLong
{
long 1;
Point pt;
}:

PtLong ptOrigin;
PtLong ptCurrentT=ptOrigin;



,ptCurrent ptOrigin
o

PtLong ptCurrent={0x0a000al};

® , -
char chABCD[4]={" a' , ' b’ , " ¢ , ' d };
®
char chABCD[5]="abcd";

"\0"( )

char chABCD[]="ABCD";

int 1Var;
long IVar;



long& LongRefl=1Var;
long& LongRef2=1Var;
const LongRef3=1Var;

longRef1=23L; //
longRef2=11L; [/
longRef3=11L; //

® (
int func(int&);
®

int & func(intd&);

//
//
//
IVar
1var
, 1var IVar
)



class C

public:
int& 1;
}s
®
extern Inté&

volatile
volatile

volatile

1val;

const

const

const

extern ,
, 7.4
:volatile &
volatile
,const
const (
)
const volatile

volatile

:const






C++

C++



class struct union

(class declaration)

11

(class-specifiers)

11



{ opt}

imodel
imodel
class
struct
union
imodel:
_declspec

class Tree

{

public:
void *Data;
Tree *Left;
Tree *Right;

}s

opt

opt

opt

opt



struct class union

( ) 8.1
8.1
struct class union
) typedef

typedef struct
{

unsigned Xx;

unsigned vy;

} POINT;

C ,typedef



struct PTValue

{
POINT ptLoc;

union

{

int 1Value;
long IValue;
};

}s

PTValue ptv;

,i1Value
int i=ptv.iValue;

union

C-)



class Point //Point

{ //
public:
Point()

{cx=cy=0;}//
Point(int x,int y)
{cx=x,cy=y;} [/
unsigned &x(unsigned); //
unsigned &y(unsigned); //
private:
unsigned cx,cy;
}:
(x y)

Point



class Account // Account

{
public:
Account(); //
Account(double); // double
double& Deposit(double);
double& Withdraw(double,int);
}:
Account CheckingAccount; //
( ) Account,
CheckingAccount
C++
o
(memberwise)
o
®

Point myPoint=thatPoint:



myPoint Point thatPoint
o

(memberwise)

( : )

#include(iostream.h)

class NoMembers

{



};

void main()

{

NoMembers n; //NOMembers

cout << "The size of an object of empty class i1s:"

<< s1zeof n << endl;

}

The si1ze of an object of empty class is:1.

Microsoft 5

Microsoft



class Point

{
public:

unsigned x,y;

};

class Rect

{
public:

unsigned x1,yl,x2,y2;
¥

// .

int PtinRect (Point,Rect &);

Point pt;
Rect rect;
rect=pt; // )

pt=rect; // ,

Point

Rect



// ,PtInRect
cout << "Point 1s" << PtInRect(rect,pt) ? ""

<<"in rectangle "<< endl;

Microsoft R
Microsoft C++
Microsoft

struct A// A
{
int a;

}:

not



void main()

{
char A="a";// A
struct A AObject;
by
A A char
A AObject struct
//RECT.H

class Point; // Point
class Line

{
public:

int Draw(Point &ptFrom,Point *ptTo);
};

, Point ,



typedef

typedef typedef

opt

opt



decl opt opt

opt?

opt

opt:

class Cantlnit

{
public:

long 1=7;//



static Inti1=9;//
};

class Canlnit

{
public:
Canlnit(Q){I1=7;} //
long 1;
static Int 1:
static Int j;
}

int Canlnit::1=15; //1

//

int Canlnit::j=1; //
: Canlnit

Canlnit

Canlnit

15

Canlnit



auto extern

static
decl
(1 1 )
class NoDeclspec
{
public;

NoSpecifiers();
}s

6 111 ” 11

class HasFriends

{
public:
friend class NotDeclaredYet;

};

register

(

decl

10



NotDeclaredYet

class AlreadyDeclared

{
};-”

class HasFriends

{
public;

friend AlreadyDeclared;

k
( )

class StrBase //strings
{
public:
virtual int IsLessThan
virtual int IsEqualTo

(StrBaseé&)=0;
(StrBaseé&)=0;

virtual strBase& CopyOf (StrBaseé&)=0;

NotDeclaredYet
:class



(protocol)

StrBase
, IsLessThan
9 [1
Microsoft -
ANS

class Symbol

{

public:
int SymbolTYpe;
char SymbolText[];

}s

IstqualTo

(/Za)
Microsoft

StrBase
CopyOf

")



Microsoft

Microsoft
/Zp

Microsoft

C++

pragma
Microsoft C++

sizeof



class Point
{
public:
short x() { return _x; }
short y() { return _y; }
void Show(){ cout<<x()<<","<<y()<<"\n";
private:
short _x,_ Vy;

};

}

11



void main()

{
Point pt;
pt.Show();
¥
Show X Y,
this->x() this->y() main
Show pt (-)
( )
: friend
( )

class Point
{
public:
unsigned GetX();
unsigned GetY();
unsigned SetX(unsigned Xx);



unsigned SetY(unsigned vy);
private:
unsigned ptX, ptY;

}
GetX,GetY,SetX SetY

void main()

{
// Point

Point ptOrigin;

/7 (.)
ptOrigin.SetX(0);
ptOrigin.SetY(0);

// Point
Point *pptCurrent=new Point;

// (->)
pptCurrent->SetX(ptOrigin.GetX()+10);
pptCurrent->SetY(ptOrigin.GetY()+10);

}



, ptOrigin
pptCurrent
(->)

this

inline

class Account
{
public:
// Account
double Deposit(double HowMuch)
{
balance += HowMuch;
return balance;

this

Deposit

C-)



private:
double balance;
}s

, inline ,

Deposit , Account

class Account
{
public:
// Deposit,
double Deposit(double HowMuch);
private:
double balance;

}s

inline double Account::Deposit (double HowMuch)

{

balance += HowMuch;
return balance;



,this,
this type * const

HowMuch HowMuch balance
Account Checking;

Checking Deposit(57.00);
, Account
$57.00 Account

Checking.balance( balance )

::Deposit

balance +=

,balance

Deposit



this

(
this->
this
this
this
this
const
CcCV-
cCV- CV-
CV- :
const
volatile

class Point

{

this

volatile

opt

,this

Cv-

this

this->

this

C++



unsigned X() const;

}s
X, this
CV- , this
, this , , this
class point
{
unsigned X()__far const;
};
this , CV- const volatile,
CV- opt * const this
8.2
8.2
const
volatile
volatile volatile

const , ,this



: const
const volatile

this ; )

class WindowManager

{
public:
static int CountOf(); //
void Minimize();//
WindowManager SideEffects(); [//

private:
static 1nt wmWindowCount;
}s

int WindowManager::wmWindowCount=0;

/1 ( )

volatile



for(int 1=0;i1<WindowManager::CountOf();++1)
rgwmWin[i].-Minimize();

, WindowManager CountOf
, WindowManager
CountOf CountOf
this ( )
o (. ->)
®
[
(' _>)7
SideEffects().CountOF() , SideEffects
static,
( 13



class BufferedOutput

{
public:
//
short BytesWritten() { return bytecount;}
//
static void ResetCount() { bytecount=0; }
//
static long bytecount;
}:
// bytecount
long BufferedOutput::bytecount;
, bytecount BufferOutput ,
BufferedOutput

long nBytes=BufferedOutput::bytecount;



. ->)
BufferedOutput Console;

long nBytes=Console.bytecount;
, console
bytecount

l 0 11 ”

:BufferedOutput::bytecount
long

)

#include <stdlib.h>
#include <string.h>
#include <limits.h>



union NumericType //

{
int iValue;//
long IValue;//
double dvalue:;//
}

void main (int argc,char *argv][])

{
NumericType *Values=new NumericTypel[argc-1];
for(int 1=1;1<argc;++1)

if(strchr(argv[i],” . ' )1=0)
// dvalue
Values[i].dValue=atof(argv|[i]);
else
// , IValue

if(atol(argv[i])>INT_MAX)
Values[1].lIValue=atol (argv|[i]);
else
// , 1Value
Values[i1].1Value=atoi(argv|[i]);



by
NumericType 8.1

iValue

IValue
dValue

0 - 8

8.1 NumericType

11



union { };

#include <i1ostream.h>

struct DataForm

{
enum DataType {CharData=1,IntData,StringData};

DataType type;

//



unition

{
char chCharMem;
char *szStrmem;
int 1lntMem;

}s

void print();

};

void DataForm::print()
{
// type
switch(type)
{
case CharData:
cout << chCharMem;
break;
case IntData:
cout<<szStrMem;
break;
case StringData:
cout << 1lntMem;



DataForm::print , (chCharMem szStrMem iIntMem)
( )

opt:



struct Date

{

unsigned nWeekDay :3; //0..7(3 )

unsigned nMonthDay :6; //0..31(6 )

unsigned nMonth :5; //0..12(5 )

unsigned nYear :8; //0..100(8 )
}s

Date 8.2
nMonth — nMonthDay
nYear —I nWeekDay
e —I N N \ /J:

8.2 Date

nYear 8 unsigned iInt
nYear unsigned iInt



Microsoft
Microsoft

struct Date
{
unsigned
unsigned
unsigned
unsigned
unsigned

nWeekDay :3; //0.
nMonthDay :6; //0.
:0; /7
nMonth :5; [//0.
nYear :8; [//0.

.7(3
.31(6

.12(5
.100(8

)

)
)

)



nWeekDay RHIoe
nMonthDay 1 _‘
e

Y E” z ST =

IEENERENEREEREENR
8.3
2 " ”
°
°



class BufferedlO

{
public:
enum I10Error { None,Access,General };
// Bufferedlnput
class Bufferedlnput
{
public:
int read();
int good() { return _inputerror == None; }
private:
I0Error _inputerror;
}
// BufferedOutput
class BuufferedOutput
{
//
}s

}s



BufferedlO::Bufferedluput BufferedlO::BufferedOutput BufferedlO
BufferedlO

BufferedlO Bufferedluput BufferedOutput
BufferedlO , I0Error

BufferedlO::Bufferedlnput Bufferedlo::BufferedOutput
good

class BufferedlO

{
public:



enum 10Error { None,Access,General};
class Bufferedlnput

{
public:
int read(); // read
int good();
private:
I0Error _inputerror;
}
class BufferedOutput
{
//
s
b
// read good
int BufferedlO::Bufferedlnput::read()
{
}:

int BufferedlO::Bufferedlnput::good()

good



{

return _inputerror==None;

}

BufferedlO::Bufferedlnput::read()
read BufferedlO Bufferedlnput

typedef BufferedlO::Bufferedlnput BIO _INPUT

int BIO INPUT::read()
, typedef

extern char *rgszMessagel[];

class BufferedlO

{
public:



class Bufferedlnput

{
public:
friend int GetExtendedErrorStatus();
static char *message;
int i1MsgNo;
};
}:

char *BufferedlO::Bufferedlnput::message;

int GetExtendedErrorStaus()
{

strcpy(BufferedlO::Bufferedlnput::message,
rgszMessage[iMsgNo]);
return 1MsgNo;

GetExtendedErrorStatus

( ),
GetExtendedErrorStatus



int GetExtendedErrorStatus (char * message)

class Tree

{
public:
typedef Tree *PTREE;
PTREE Left;
PTREE Right;
void *vData;
}s

PTREE pTree; //






virtual

private
protected
public

virtual

opt

opt



9.1 ,
’ “ kind of” 9.1
9.1 Book ( PrintedDocument
). (PaperbackBook Book )

class PrintedDocument

{
}s

//

//Book PrintedDocument



class Book:public PrintedDocument

{
//
}s
//PaperbackBook Book
class PaperbackBook: public Book
{
//
}:
PrintedDocument Book , PaperbackBook

10



9.2 “ * (DAG)

class Document

{
public:

char * Name;//



void PrintNameOf(); //

}:
// Document PrintNameOf
void Document::PrintNameOf()
{
cout << Name << end ;
by
class Book:public Document
{
public:

Book(char *name, long pagecount);
private:
long PageCount;

}s

//class Book
Book::Book (char *name, long pagecount)

{

Name=mew char [strlen(name)+1];
strcpy (Name,name);



PageCount=pagecount;
}:
Book (Book::Book) Name
Book
// Book , Book:Book
Book LibraryBook ("Programming Windows,2nd Ed",994);

// Document PrintNameOT.
LibraryBook.PrintNameOf();

PrintNameOf Book ,
PrintNameOf (::) :
class Book:public Document
{
Book(char *name,long pagecount);
void PrintNameOf();
long PageCount;

}:

void Book::PrintNameOf()

{

cout<<"Name of Book:";

Book
Document



Document::PrintNameOf();

):

#include <i1ostream.h>

void main()
{
Document * DocLib[10]; //10
for (int 1=0; 1<10; ++1)
{
cout<<"Type of document: "™
<<"P)aperback,M)agazine,H)elp File,C)BT"
<< endl;
char CDocType;
cin >>CDocType;
switch(tolower(CDocType))
{

case

P
DocLib[1]=new PaperbackBook;

break;



case "m
DocLib[1]=new Magazine;
break;

case "h-":

DocLib[1]=new HelpFile;
break;

case "c
DocLib[1]=new ComputerBasedTraining;
break;

default:
——i:

break;

by
¥
for (1=0; 1<10; ++1)
DocLib[i]->PrintNameOf();
¥
SWITCH ,
CDocType Document
Document™ DocLib “
(heterogeneous list) ,



Document PrintNameOTf

, Document ( -Book
,HelpFile )

: PrintNameOf , ,

C++ 1 7 ,
9.3
9.3

9.3 , CollectibleString Collectible

( ), String

CollectibleCustomer CollectibleWindow



9.2 Document ,
ldentify ,
Book, doc->ldentify()
HelpFile
, HelpFile

Identify Wherels

Ildentify

I SBN ;

,Wherels

Identify

Wherels

Wherels



virtual char *ldentify()=0;

Document

o Identify

) Wherels

Document , , Identify

Wherels Document

class Document
{
public:
//

virtual char *ldentify()=0;
virtual char *Wherels()=0;



CallectibleString

CollectibleSortabla

~new members

9.4
9.4 CollectibleString CollectibleSortable
, Collectible CollectibleSortable
CollectibleString CollectibleSortableString



: (
« ” ) :CollectionOfBook Collection

class CollectionOfBook:public Book,public Collection

{
//

};

CollectionOfBook Book Collection

Book



C++

9.5
9.5 ,Queue CashierQueue LunchQueue
LunchCashierQueue , :
Queue , CachierQueue, LunchQueue

9.6 ( )



9.6

LunchCashierQueue , Queue Queue

class Queue

{
//

};

class CashierQueue:virtual public Queue

{
//

};



class LunchQueue: virtual public Queue

{
//

};

class LunchCashierQueue:public LunchQueue, public CashierQueue

{

//
};
virtual Queue ( 9.7)
b g e, e i ;.-;.a;;';; ..:."m..."-.-. ot --;- RS L ...-.'. ...-..-..--
CashierQueue  : LunchQueue

9.7



9.8

9.8 ,CachierQueue LunchQueue Queue
TakeoutQueue Queue ,
LunchTakeoutCashierQueue Queue

LunchCashierQueue ,
TakeoutQueue , 9.9



“ vtordisp” /vd0
vtordisp / /vdl ( ).
,vtordisp
/vd vtordisp
vtordisp

#pragma vtordisp(off)
class GetReal:virtual public{...};
#pragma vtordisp(on)



// A B
class A

{
public:
unsigned a;
unsigned b();
}s
class B
{
public:
unsigned a(); //
int b();
char c;
}s

// A B

Ilbll



class C : public A, public B

{
};

b B b:

C *pc=new C;
pc->b();

12

10 “ ")

C *pc = new C;

pc->B::a();



Nonvirtual



" (dominate)

class A

{
public:

int a;

};

class B: public virtual A

{
public:

int a();
}s

class C: public virtual A

{



};

class D: public B,public C

{
public:
D) {a();} 7/ ,B::a() A::a
}s
9.11

o D

o

o A

A*
A
A
A* , A

(A*)(B*)&d  // B



(A*)(C*)&d /7 C

&d

(A*)&d

9.11

PrintBalance



class Account

{
public:
Account(double d); //
virtual double GetBalance(); //
virtual void PrintBalance(); //
private:

double _balance;
}s
// Account

double Account::Account(double d)
{

_balance=d;

by

//Account GetBalance
double Account::GetBalance()

{

return _balance;

by



//PrintBalance
void Account::PrintBalance()
{
cerr<<"Error.Balance not available for base type".
<<endl;
}
CheckingAccount SavingsAccount
class CheckingAccount:public Account
{
public:
void PrintBalance();

};

//CheckingAccount PrintBalance
void CheckingAccount::PrintBalance()

{

cout<<"Checking account balance:"
<< GetBalance();

}

class SavingsAccount:public Account

{



public:
void PrintBalance();

}s
//SavingsAccount PrintBalance
void SavingsAccout::PrintBalance()
{
cout<<"Savings account balance:"
<< GetBalance();
}
PrintBalance , Account
, PrintBalance ,
// CheckingAccount SavingsAccount

CheckingAccount *pChecking=new CheckingAccount(100.00);
SavingsAccount *pSavings=new SavingsAccount(1000.00);

// Account PrintBalance
Account *pAccount=pChecking;
pAccount->PrintBalance();

// Account PrintBalance
pAccount=pSavings;



pAccount->PrintBalance();
, pAccount

PrintBalance ,
CheckingAccount SavingsAccount ¢

PrintBalance
Account

#include <i1ostream.h>

//
class Base

{
public:

virtual void NameOf(); //
void InvokingClass(); [/

}s

PrintBalance



//
void Base::NameOf()

cout<<"Base::NameOf\n";

void Base::InvokingClass()

cout<<"lInvoked by Base\n";

//
class Derived:public Base

{
public:

void NameOf(); 7/
void InvokingClass(); //

}s

//
void Derived::NameOf()



{
k

cout<<"Derived::NameOf\n";

void Derived::InvokingClass()

{
k

cout<<"lInvoked by Derived\n";

void main()

{

// Derived
Derived aDerived;

// , Derived™*
//aDerived

Derived *pDerived=&aDerived;
Base *pBase =&aDerived;

//
pBase->NameOf(); //
pBase->InvokingClass();//

Base*



pDerived->NameOf();//
pDerived->InvokingClass(); //
¥

Derived::NameOf
Invoked by Base
Derived::NameOf
Invoked by Derived

NameOTf
) NameOf , pBase
virtual ,
7 (
)
(::)

, PrintBalance
CheckingAccount *pChecking=new CheckingAccount(100.00);

pChecking->Account::PrintBalance(); //

pDerived



Account *pAccount=pChecking; // Account

pAccount->Account::PrintBalance();//
PrintBalance

"y, } ,

,Account
Account
class Account
{
public:
Account(double d); //
virtual double GetBalance();//
virtual void PrintBalance()=0; //

::PrintBalance

Account



Private:
double _balance;

};

#include <iostream.h>
//
class base

{

()

PrintBalance



public:
base() { }

virtual base()=0;

}s
//
base:: base()

{
}:
class derived:public base

{
public:
derived() { };
derived() { }:

}s

void main()

{
derived *pDerived=new derived;
delete pDerived;

by

pDerived , derived



base

base: :

base

derived::

derived



. ->)
->),
)

C-)

12



class struct
class struct union
, class

this

uniton

struct

union
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10

C++

C++

10.



10.1

class , , struct union

public,private protected

opt



10.1

class Pointpublic

{
public: ™
Point (int,int);
Point ();
int &x(int);
int &y(int); |/
private:

int _Xx;
int _y;
s

10.1
10.1

10.1 Point

class Point

{
public: //

Point(int,int);



private: //

Iint _x;
public: //
Point();
public: //

int &x(int);
private: //

int _vy;
public: //

int &y(int);

}s

public

(class-head



10.2
10.2

class BaseClass
{
public:

int PublicFunc(); //
protected:

int ProtctedFunc(); //
private:

int PrivateFunc();//

}s

// BaseClass



class DerivedClassl:public BaseClass

{ }:
class DerivedClass2:private BaseClass
{ }:

DerivedClassl , PublicFunc

, BaseClass
BaseClass ,
DerivedClass? , PublicFunc ProtectedFunc
BaseClass PrivateFunc BaseClass

class ,

class Derived:Base
class Derived:Private Base

struct Derived:Base

ProtectedFunc
PrivateFunc

struct



struct Derived: public Base

) private

private ,

class Base

{
public:

int Print();//
static int CountOf(); [//

}s

//Derivedl Base
class Derivedl: private Base



{
}:
//Derived?2 Derivedl
class Derived2: public Derivedl
{
int ShowCount();//
}:
// Derived2 ShowCount
int Derived2::ShowCount()
{
// CountOf
int cCount=Base::CountO0f(); / /0K

// CountOf
cCount=this->Count0f(); // : Derived2* Base*
return cCount;
}
, Derived2* Base* this
Derived2* CountOf ,this Base*
, Base Derived? ,

Derivedl™*
Base*



CountOf

) " )

#include <i1ostream.h>
// Point
class Point

Point

friend

_>)

operator+(
12



{
public:

//
Point() { x=_y=0;}
Point( unsigned x,unsigned y) {_Xx=Xx;_Vy=VY;}
//
unsigned x() {return _x;}
unsigned y() {return _y;}
void Print() {cout <<"Point("<<_x<<","<< y<<")"<<endl;}
//
friend Point operator+(Pointé& pt,int nOffset);
friend Point operator+(int nOffset,Pointé& pt);
private:
unsigned _X;
unsigned _vy;
}:
//
//
// Point+int
Point operator+(Point& pt, int nOffset)

{
Point ptTemp=pt;



// Xy
ptTemp. x += nOffset;
ptTemp. y += nOffset;
return ptTemp;

}

// int+Point

Point operator+(int nOffset,Point& pt)

{
Point ptTemp=pt;
// X Y
ptTemp. x += nOffset;
ptTemp. y += nOffset;
return ptTemp;

}

//

void main()

{
Point pt(10,20);
pt.Print();
pt=pt+3; //Point+int
pt.Print();
pt=3+pt; //int+Point



pt.Print();

by
main pt+3 ,
operator+ , operator+(Point pt,int nOffset)

: ( 3+pt)

operator+(Point pt,int nOffset) operator+
+
operator+ ,
operator+ Point

operator+
Point &operator+(Point &pt,Point &pt)
operator+ Point ,

friend ,

class B



class A

{
int Funcl(B& b);
int Func2(B& b);

}s

class B

{

private
int b;
friend int A::Funcl(B&) [/

Y: // B

int A::Funcl(B& b) {return b. _b;} //
int A::Func2(B& b) {return b. _Db;} 7/



No friend of friend
relationship

class Base
el -
friend class afriend:

class Derived : public Base
{
-

class anotherFriend
{

33

class afFriend
= | | '
friend class anotherFriend;

Inheritance does not imply
the same friends

10.2
, A::Funcl(B& b) B
A Funcl b Func?
B
friend class A;
, A B “
" , “ " 10.2
:Base Derived aFriend anotherFriend aFriend



Base ( Base )

extern extern
( extern 6 “ " ‘

class ForwardDeclared; //class name 1S know
class HasFriends
{
friend int ForwardDeclared::1sAFriend(); //
};
, ForwardDeclared ,
IsAFriend , HasFriends



static
static



class VFuncBase

{
public:
virtual i1nt GetState() {return _state;}
protected:
int state;
}:

class VFuncDerived:public VFuncBase
{
private:

int GetState() {return _state;}

}s

VFuncDerived vfd; 7/
VFuncBase *pvfb=&vfd; 7/
VFuncDerived *pvfd=&vfd; //
int state;



State=pvfb->GetState(); //GetState
State=pvfd->GCetState(); //GetState ,

, VFuncBase GetState
VFuncBase::GetState, GetState ,
VFuncDerived GetState , GetState
VFunDerived
: GetState VFuncBase ,

10.3



10.3 , VBase RightPath
, RightPath VBase , LeftPath
Vbase



11

C++

delete

new

10

11



11.1

(=)

new void*

delete void



return

® new new



MS C++

C++

(

table),

C++

(vbptr)

(vfptr)

binding

12



C++
11.1

opt) CV-

opt

11.1

vftables

vbtables,



const typeé& ,

type &
const volatile ,
const volatile inline,
, _declspec
~stdcall
( , «
")

Point ,
DrawLine(Point(13,22),Point(87,91);

Point , DrawLine , ( )

Point pt=Point(7,11);
Point



(

#include <i1ostream.h>
class Base

{
public:

Base();//
virtual void fQ); //

};

Base::Base()

{

cout<<"Constructing Base sub-object\n



tQ);//
}

void Base::T()
{

cout<<"called Base::f()\n";

by

class Derived:public Base

{
public:

Derived();//
void f(); /7

};

Derived::Derived()

{

cout<<"constructing Derived object\n";

}

void Derived::T()
{



cout<<"Called Derived::f()\n";

}
void main()
{

Derived d;
}

,Derived d

1 Derived (Derived::Derived)
2. Derived , Base
3. Base::Base T,
Derived:: T, d Derived Base::Base

, Derived Base::f



(~) , string
~string()
, * ” string

#include <string.h>



class String

{
public:
String(char *ch); //
~String(); //
private:
char *_text;
}:
//

String::String (char *ch)
{
//
_text=new char[strlen(ch)+1];
// )
1T(_text)
strcpy(_text,ch);
}
//
String::~String()
{
//



delete[] _text;

String::~String delete
deallocate text
@)
@)
o
o ( void)
o return
o const,volatile static,

const,volatile static



10

new delete
delete , )
(most derived object),



) ")

class Multlnherit: public Basel,public Base2

,Base? Basel



class
class
class
class
class

virtual public A,virtual

virtual public A,virtual

public C,public D,virtual
E

public B
public B
public B






new
delete

new delete ")
String S

s.String::~String();//
ps->String::~String(); [/
s.~String();//
ps->~string(); [/



UDT Funcl(); [//

Funcl(); // Funcl ,
//

ComplexResult=Complexl1+Complex2+Complex3

Complexl+Complex?2 ,
temporary+complex3 , complexresult
)

(



11.

11.

&8)

8

(for

i f

(

while

do

)

switch



10



class Point

{
public;
Point();
Point(int);
}:
Point Rect
Point
(int,long
( b}

int

double)

Point
int

Rect



long double
class Money

{
public;

Money(long)

Money(double)

Money operator+(const Money&); //
}:

Money AccountBalance=37.89;
Money NewBalance=AccountBalance+14L;

(

Money

#include <stdio.h>
#include <stdlib.h>

Money



// Money

class Money

{

public;
Money () ;

//
static Money Convert(char * ch) {return Money(ch);};
static Money Convert(double d) {return Money(d);};
void Print Of{printf("\n%f", amount);}

private:
Money(char * ch) { _amount=atof(ch);}
Money(double d) { amount=d;}
double _amount;

}:

void main()

{
// char* Money
Money Acct=Money::Convert("57.29");
Acct.Print();
// double Money
Acct=Money::Convert(33.29);
Acct.Print();



operator

class Money

{
public:

Money();

operator double() { return _amount;}

private:

Convert

O

opt
Money

Convert

double



double _amount;

}:
Money Account;

double CashOnHand=Account;
CashOnHand Account

Money

cout <<(double)Account<<endl;

operator short

#include <string.h>
class String

{

operator

Account

int

double



// char *
String(char *) {strcpy(_text,s);}
// char *
operator char* () {return_text,}
Int operator==(const Stringé& s)
{return !strcmp(_text,s. text);}
private:
char _text[80];
}:
int main()
{
String s("abcd");
char *ch="efg";

//
return s==ch;
}
s==ch , ,
ch String
operator==

S char™*



[ , typedef ,

operator struct String {char string _storage;}();

, String
o ;
® ;
®
new del ete
C++ new delete , ‘

new operator new ,delete
operator delete

operator new

’ operator new



char *pch=new char[BUFFER_SIZE]

0 ,operator new
, operator new )
, operator new NULL
~set_new_handler
operator new 11.3

11.3 operator new

s:operator new
class_name::operator new

operator new size t( STDDEF.H
void*
new ,
operator new , ,
operator new operator new operator new
, operator new
operator new (

operator new



new )
#include <malloc.h>
#include <memory.h>
class Blanks

{
public:

Blanks() { }

void* operator new(size_ t stAllocateBlock,char chlnit);

};

void * Blanks::operator new(size_t stAllocateBlock,char chlnit);
{

void * pvTemp=malloc(stAllocateBlock);

1T (pvTemp!=0)

memset (pvTemp,chlnit,stAllocateBlock),

return pvTemp;

}:
Blanks , operator new
Blanks Oxab5:

int main()
{

Blanks *a5=new (0Xa5) Blanks;



return a5!1=0;
}:
new Blank::operator new chinit
operator new , operator new

Blanks *SomeBlanks=new Blanks:
, ( )
new operator new
Visual C++5.0 , new delete

class X {
public:
void * operator new[](size t);
void Operator delete[](void*),
}:
void F(){
X *pX=new X[5],
delete []pX;
b



int *pi=new Int[BIG_NUMBER];

if (pi==0)
{

cerr<<"Insufficient memory"<<endl;

return -1;

_set _new_handler

_set_new_handler

operator new
( NEW.H )
#include <stdio.h>
#include <new.h>

// new
int MyNewHandler(size_ t size)

{

_set _new_handler



clog<<"Allocation failed.Coalescing heap."<<endl;

//
return CoalesceHeap();

by

void main()

{
// new MyNewHandler
_set _new_handler(MyNewHandler);
Iint *pi=new Int[BIG_NUMBER];

by
,main

MyNewHandler new
, MyNewHandler
MyNewHandler

, 0

MyNewHandler

0 ,hew ;
, 0
_set_new_handler new
new

#include <new.h>

new

MyNewHandler

MyNewHandler

MyNewHandler

, New



_PNH old_handler=_set _new_handler(MyNewHandler) ;
// MyNewHandler

//

_set_new_handler(old_handler);
0 _set _new_handler new
new , int
new , 0 )
operator new , new
_set_new_handler _PNH NEW.H
_PNH _set _new_handler(_PNH);
_PNH , size_t
int
operator delete
new delete delete
operator delete delete
( )

operator delete



operator delete ; , operator delete
operator delete

operator delete void

void(operator delete )

operator delete :

void operator delete(void *);

void operator delete(void *,size_t);

operator delete ;
, operator
delete ,
operator delete , ,operator delete
10 “ ”
operator new operator delete

#include <i1ostream.h>

#include <stdlib.h>

int fLogMemory=0;// (0= ; 0= )
int cBlocksAllocated=0; //

// new

void *operator new(size_ t stAllocateBLock)

{



}

//

static fInOpNew=0,//
if(fLogMemory && !'fInOpNew)

{
fInOpNew=1;
clog<<"Memory Block"<<++cBlocksAllocated
<<"allocated for"<<stAllocateBlcok
<<"pbytes\n";
fInOpNew=0;
}

return malloc(stAllocateBlock);

operator_delete

void operator delete(void *pvMem)

{

static fInOpDelete=0; //
iIT (fLogMemory &&!'fInOpDelete)

{
fInOpDelete=1;

clog<<"Memory block"<<--cBlocksAllocated
<<"deallocated\n";
fInOpDelete=0;



free (pvMem);

}
int main (int argc,char*argv]|])
{

fLogMemory=1; // log

iIf (argc>1)
for (int 1=0; i1<atoir(argv[l]);++1 )
{

char *pMem=new char[10];

delete [] pMem;

}s
return cBlocksAllocated;
}
, new delete
Visual C++5.0 ,
class X
{
public:

void * operator new[] (size t);

new

delete



void operatot delete[](void*);

}s
void () {
X* pX=new X[5];
delete[] pX;
}
o 7 “ ” *
o
o
int 1=100;
()
int 1

int *pi=&i;



o :
String sFileName("FILE.DAT");

String &rs=sFileName;
[

struct Point

{
int x,y;
¥
Point pt={10,20}; //static storage calss only
(
C++
[

String sFileName("FILE.DAT);

new



Rect *pRect=new Rect(10,15,24,97);
o
String sFileName="FILE.DAT";
String ,

(

) , operator=

class anlint

{
anlnt (const aninté&); //

public:
anint(int); // int



};

anint mylnt=7; // ,
anlnt mylnt(7); //

type-name name=value

String s="C++";

new ,
type-name name(initializer ,initializer,,...ini1atializer))
String *ps=new String("C++");

) ")



Point
class Point

{
public:

Point();//

Point(int,int); // int
by

Point

Point aPoint[3]={

Point(3,3) // int,int
¥
aPoint Point(int,int)

( const)

class WindowColors

{
public:

static const char *rgszWindowPartList[7];



}:

const char * WindowColors::rgszWindowPartList[7]={
"Active Title Bar","Inactive Title Bar", "Title Bar Text", "Menu Bar",
"Menu Bar Text"™, "Window Background", "Frame" };

’ ctor

ctor-



( opt)

()
)
)

// Point

class Point

{

public:

Point (int x,int y) { x=x;_y=vy:}



private:

Iint _x, Vy;
¥
// Point rectangle
class Rect
{
public:

Rect (int xl1,int yl,int x2,int y2);
private:
Point _topleft, bottomright;

by
// Rect ,
Rect :: Rect(int x1,int yl,int x2, iInt y2):
_topleft(xl,yl), _bottomright(x2,y2)
{
by
Rect Point
_topleft _bottomright

Point



//
class Window

{
public:
Windodw (Rect rSize);
}
// DialogBox Window
class DralogBox:public Window
{
public:
DialogBox(Rect rSize);
}
// DialogBox Window

DialogBox:: DialogBox(Rect rSize):Window(rSize)
{
by



DialogBox

,Windows

rSize

(most derived)



Point a,b;

a=b;

TextFile a, b;
a.Open("FILE1.DAT");
b.Open("FILE2.DAT");
b=a;

FILEL1.DAT

FILEZ2



o FILE2.DAT b FILE1.DAT ”

[ ( ,operator=)
® ( ) (
‘ ")
(memberwise) ,
class_nameé& , class_name

class Window

{
public:

Window (const Windowé&) ; //
}:

const class-nameé&
const



const

const
const,
class_nameé& ,
const class_nameé&
count

3 (

const class nameé&

12

const

const
const

const
const

const
const



(operator=),

type& type::operator=([const]volatile]type&)

o const

®

o (operator=)
o (operator=)

o const

o

[

[

®



’ operator=

(MSC )
operator= ,

A,
//
A::A(const A&)
A& A::operator=(const Ag&)

class Account

{
public:

//
private:
double _balance;



};

class Checking:public Account
{
private:

int fOverdraftProtect;

};

Account account;

Checking checking;

account=checking;

operator= Acconuté&
account; fOverdraftProtect

Account:operator=

checking

Account



C++

C++

double max(double dl,double d2)

{
return (d1>d2)?d1:d2;

by

12



int max (int 11, int i12)

¢ return (11>12)?1l1:12;
by
max
main()
{

int i=max(12,8);
double d=max(32.9,17.4);

return 1+(int)d;

, , (int,int) ,
, , max (double,double)
:max(double,double) (double
&,double &) )

const volatile



const volatile
#include<iostream.h>

class Over

{

public:
Over() {cout << "Over default constructor\n"}
Over(over &o){cout << "Over &\n";}
Over(const Over &co) {cout << "const Over &\n";}
Over(volatile Over &vo) {cout << "volatile Over &\n";}

}s
void main()
{
Over ol; [//
Over 02(ol); [/ Over(Overé&)
const Over 03;//
Over 04(03); [/ Over(const Over &)

volatile Over o05; //
Over o06(o05); [// Over(volatile Over &)



const volatile

Microsoft -

Microsoft
o

® typedef
typedef char * PSTR;

void Print(char * szToPrint);
void Print(PSTR szToPrint);
,PSTR

new

char *



void
void

void
void
void

Print
Print

Print

Print
Print

(char
(char

(char
(char
(char

* szToPrint);
szToPrint[]);

szToPrint []);
szToPrint [][7]);
szToPrint [][91[42]);



#include <i1ostream.h>

void func(int 1)

{
cout << "Called file-scoped func: " << 1 << endl;
¥
void func (char *sz)
{
cout << "Called locally declared func:" << sz << endl;
¥
void main()
{
// main func

extern void func(char *sz);

func(3); 7/ : func(int)
func("s");



func char *
main , extern int
, func
, , Deposit
; public , private

class Account

{

public:

Account();
double Deposit(double dAmount,char *szPassword);
private:
double Deposit (double dAmount);
intvValidate(char * szPassword);
}:

Account , Deposit ,

Deposit
void main()

{
// Account



Account *pAcct=new Account

// $57.22 g
pAcct->Deposit(57.22);

// $57.22 ,
pAcct->Deposit(57.22,"pswd");
}

double Account::Deposit(double dAmount,char *s2Password)

{
if(Validate(szPassword))

return Deposit(dAmount);
else
return 0.0;

Account::Deposit Deposit,
Account::Deposit



):
Fraction
Fraction

Fraction

Fraction

trival conversion

( 1,
&Add(Fraction &f,long 1);/7/ 1
&Add(long I,Fraction &ft); //
&Add(Fraction &f,Fraction &ft);//

F1,F2;

2

3



F1=Add(F2,23);

1: 2:

Fraction

1 1(int long
)
3
2 ,
F1=Add(3,6);

1: 2:
2(int 1(int

long ) long )

n+1



this

static,
this
; this
( 11
b} )
, this )
)
(->) ,this class_name *const
const volatile, const class name
*const volatile class name * const
& ( ) , ¢-)
//
obj.name

//



(&obj)->name

int
int

12.1

*(
)
int
long
unsigned

long

(
unsigned
unsigned long

3
long



(

12.

float

&
[]
( )
const
volatile
const
volatile
double)

(* ) (
const
volatile
const
volatile

(type* const type*)

(type *
(type & con

(type &

volatle type*)
st type &)
volatile type &)



B*

D*

12.1

void *

C*
D*

A*

const void*

D*

B*

12.

D*



C*

12.2

C*

C*
D*

D&

A*

C*

A*

B&



class UDC

{
public:

operator int();
operator long();

};

void Print (int 1);
UDC udc;
Print(udc);

UDC int long
UDC int

void logToFile(long I);



UDC udc;
LongToFile(udc);

UubC

class UDC1;

{
public:

UDC1(int); //
}:

class UDC2

{
public:

ubc2(long); //
};

UbDC

long
int

int

long

operator long

int

UubC

long

long



void Func(UDC1);
void Fuce(UDC2);

Func(1);
Func
® int UDC1
o int long
) )

int Func(int I,int j);
int Func(long 1);

int

UDC?2

(



int (*pFunc)(int,int)=Func;

Func pFunc
® ( )
o
o
o
o
Func,
C++, ,
operatorx, X 12.2

, operator+



/ (+=), operator+=

Point pt;
pt. operator+(3); // pt. 3

12.2

& AND



V V V V
vV Vv



delete

new

12.

delete
new

1”

H#



new delete

class Point

{
public:

point operator<(Point &); //

//

friend Point operator+(Point &,int);
friend Point operator+(int,Point &);

, Point Point, int Point

2 3 Point



var=var+1;
var+=1;
var++;
++var;

(operator=)

(&)

(

)



12.4

12 .4
!
&
+
++ 1
- 1
12.4

ret-type operatorop()
ret-type

ret-type operatorop(arg)

op

1”



ret-type op ) arg

1 1
1 1
o 1 1
() 1 1
; int
1 1 , int
Point 1 1
class Point
{
public:
// 1
Pointé& operator++(); [// 1

Point operator++(int); [/ 1



// 1
Pointé& operator--(); //
Point operator--(int); //

//
Point() { x=_y=0;}

//
int x() {return _x;}
int y() {return _y;}
private:
int X, Vy;
b
// 1

Point& Point::operator ++()

{

_X++;
_y++;
return *this;



// 1
Point Point:: operator++(int)

{
Point temp =*this;
++*this;
return temp;

}

// 1
Point& Point::operator--()

{

_X=--,

_y--3

return *this;
}
// 1

Point Point::operator--(int)
{
Point temp= *this;
--*this;



return temp;

}

: ( )
friend Pointé& operator++(Point&) //

friend Pointé& operator++(Pointé&,int) //
friend Pointé& operator--(Point&) //
friend Point& operator--(Pointé&,int) //

1 1 int
0 ’ ]

class Int
{
public:

Int& operator++(int n);
private:

int _1;
}s
Int& Int::operator++(int n);
{

1f(n!=0)//

_1+=n;

else



i+t //
return *this;

}

Int 1;
1.operator++(25); //

25




> V V V V

vV Vv



ret-type operatorop(arg)
ret-type ,0p

ret-type operatorop(argl,arg?2)
ret-type op

12.5

operator=
operator=

, argl
operator=
11

arg

arg2



class Point

{
public:

Point &operator=(Point &); //

}
//

Point &Point::operator=(Point &ptRHS)

{
_ X = ptRHS. Xx;
_y = ptRHS._y;
return *this ; //

( :

ptl=pt2=pt3;



primary-expression (expression-list _ )
, primary-expression , expression-list(

expression-list

Point pt;
pt(3.2);

Y 2
class Point
{
public:

Point(){ x=_y=0;}

Point &operator()(int dx,int dy)

{ x+=dx;_y+=dy;return *this;}
private:
int _x,_ Vy;

}s



Point pt;
pt(3,2);

: (LD

int
#include <i1ostream.h>

class IntVector

{
public:

IntVector(int cElements);
~IntVector(){delete _iElements;}

Iint& operator[](int nSubscript);
private;

int* _i1Elements;



int_i1UpprtBound;

}:
// IntVector
IntVector::IntVector(int cElements)
{
_1Elements = new int[cElements];
_i1UpperBound=cElements;
h
//1nVetor
Iint& IntVector:: operator[] ( int nSubscript)
{
static iInt 1Err=-1;
iIT(nSubscript>=0 && nSubscript< _i1UpperBound)
return _1Elements[nSubscript];
else
{

clog<<"Array bound violation."<<endl;
return 1Err;

¥



// IntVector
int main()

{
IntVector v(10);

for(int 1=0; 1<=10;++1)
vlit]=1;
vI31=v[9];
for (1=0;1<=10;++1)
cout<<"Element:["<<i<<"]="<<v[i1]<<endl;
return v[O0];

, [ 10 ,operator|[]

operator[]

class-type *operator->()



class-type

(
C.)



C++

Ol 00 N O b~

Microsoft

Microsoft

Microsoft

C++

Microsoft C++



typedef

012345673829



&&



vV AN

<<
> >

%



_*
->%*
++
sizeof
sizeof ( )
* & + - ! ~
- :opt new opt new new opt



new

new

new

D lope NEW opt ) new
( )
new opt
ms opt  ~ CV opt
ms opt *cv
new oot
new opt[ ]
( )
:opt delete

:opt delete[ ]

new

opt

opt

opt



++

dynamic_cast<
static_cast<
const_cast<
reinterpret _cast<
typeid( )
typeind( )

literal
this



ms
literal:

0 X

opt

opt
opt

opt



0X

QD

L"cC

@]

o

opt

opt



¢ ) QY

\' " N7 \\

\a \b \f \n \r \t \v
\

\

\

\ X

opt opt

opt



opt

opt

opt -

opt

opt

")

QY



opt opt
asm

asm .
_asm( )

opt

friend
typedef
~declspec(

auto
register



static
extern

inline
virtual

const
volatile

opt

thread
naked
dlilimport
dllexport



char
short
int

long
signed
unsigned
float
double
void

class
struct
union

typedef



enum opt { opt }

extern { opt }
extern



template <

class



id

namespace
namespace
namespace {

opt

id
id

opt



= =opt opt

using namespace :I: . opt

mS opt opt



N’/ =~

cCv :
Cv

ms
ms
ms
cCv -
Cv

const

volatile
dname:

typedef

cv

opt
opt

opt

cv

* cv
& CvV

) CcvVv

opt ]

opt

opt

opt

opt

opt
o *cv

opt



ms

opt opt
opt
ms opt opt
opt ) cv

opt [ opt ]
(ms opt )

opt = - =opt
decl ms opt
decl ms opt =
decl ms opt opt
decl ms opt opt =
decl ms ctor

opt opt opt



opt I

»  opt }

opt }

opt opt opt

opt opt

opt

opt

opt;



ms opt oot
opt:
=0
virtual opt
virtual
private

protected



public

operator
ctor
(
( opt)

operator

new delete

+ - * / % A
I = < > += -=
Nz &= = << >> >>
<= >= && || ++ --

opt)

opt



try-except
try-finally

case
default

opt )

opt }



i f (- )
it ( ) else
switch ( )

while ( )

do while ( )

for (for opt opt)
for ]

break;

continue;

return opt 7
goto .

try-except
_try
_except ( )



try-finally

_try
_finally (
M icrosoft
asm
_asm
~asm {
;opt
ms
ms ms
ms :
_cdecl
~fastcall
~stdcall
~syscall(
~oldcall(

~unaligned(

;opt

h

> opt

;opt

opt



_based (



B M icrosoft

Microsoft
7 [11 ” )

B.1 Microsoft

_asm
__based
32 32
_cdecl C
C
_declspec (thread,naked,

dlilimport,dllexport)
Microsoft
__fastcall



_stdcall

Microsoft

® based

32 _based

32 )
32 32

__based (- )



32

, based

32

32



void *vpBuffer;

struct Ilist_t

{
void based(vpBuffer) *vpData;
Ilist_t  Dbased(vpBuffer) *l1INext;

}:

vpBuffer
vpBuffer
32

Microsoft Visual C++ 6.0

:thread

__base

Miscrosoft C/C++

naked

dlilimport

dllexport



__declspec ,
Microsoft (thread naked dllimport
dlilexport nothrow property selectany uuid)
:static extern , ANS
C C++
C++

_declspec( )

opt

thread
naked
dlilimport
dllexport
nothrow
property



selectany
uutd("ComObjectGUID™)

thread naked dllimport dllexport

uuid
: (
)1
naked dlilimport
property selectany uuid
thread
(TLS) ,
“ Visual C++
C/C++ thread thread

_declspec(thread) 1int tls_1 = 1;

® thread

nothrow property selectany

_near
, 2 4
thread

dllexport

COM
declspec

_far



#define Thread declspec(thread)
Thread void func(); //
[

( static extern)

#define Thread declspec(thread)
void funcl()

{
Thread i1nt tls _1i; //

hy

int func2(Thread i1nt tls_ 1) //
{

return tls_1;

by

thread

#define Thread declspec(thread)

thread

thread



extern int tls_ 1; // ,
int Thread tls_1; //
[ thread

char declspec(thread) *ch;//

) , thread
thread
~declspec(thread) class X {
public:
int 1; } x; [//Xx
X y; /1y

thread ,
#define Thread declspec(thread)
Thread class B
{
//
} BObject;// :BObject
class B

{
//

by
Thread B BObject; // :BObject



#define Thread declspec(thread)
Thread int tls_ 1 = tls_1; // C C++
int j =3; [/ C++ C
Thread int tls_1 = sizeof(tls_1)// C C++
sizeof
C C++

naked

naked

naked
naked
, naked

~declspec(naked) int func(formal_parameters)

{
//

}

C++

naked



#define Naked declspec(naked)
Naked int func(formal _parameters)

{
//
b
naked
,haked
, naked naked
~declspec(naked) int 1; // -naked
naked
~declspec(naked) int func(); // naked
o naked , RET
EAX
[ naked ,
® setjmp naked

longjmp



o naked _alloca

. 7
, C++
¢ (/0y ), naked
/
_LOCAL SIZE
C++
32

push ebp; ebp
mov ebp, esp ;
sub esp, localbytes; locals
push<registers>; registers
localbytes , <registers>

pop <registers> ; registers



mov

pop
ret

mov
mov

esp,
ebp

ebp

ebp ;
; ebp

, ebp

LOCAL SIZE
(_LOCAL SIZE)

eax,
eax,

LOCAL SIZE

LOCAL_SIZE

[ebp - LOCAL_SIZE]

LOCAL SIZE

~declspec (nakedy func()

{

int 1;
int j;

ebp-2

_LOCAL SIZE

naked

(ebp)

ebp



~asm /% */

{
push ebp
move ebp, esp
sub esp, LOCAL_SIZE
¥
/* */
_asm /* */
{
move esp, ebp
pop ebp
ret
by

}

dllexport dlilimport

dllexport dlilimport

DLL

DLL

DLL

dllexport



(.DEF),
~export
dllexport dlilimport

_declspec(dllexport) void func();

#define DIlImport declspec(dllimport)
#define DIIExport declspec(dllexport)

DIIExport void func();
DIIExport int 1 = 10;
DIlImport int j;
DIIExport int n;

DLL
dlilimport dllexport
dilimport ,
dlilexport

~declspec(dllimport) int func()
{

return 1;

by

DLL
dlilexport

//

dlilexport

) ,

dlilimport



#define DIlImport declspec(dllimport)

~declspec(dllimport) int 1 = 10; //
~declspec(dllexport) int 1 = 10; // export
dlilexport , dilimport

extern dllexport

#define DIllImport declspec(dllimport)
#define DIIExport declspec(dllexport)

extern DIllImport int k; //
DIilImport int j; //

static declspec(dllimport) int 1; //

void func()

{

static declspec(dlilimport) int s; //
~declspec(dllimport) int m; //
~declspec(dllexport) int n; //

extern

extern



//
extern declspec(dllimport) int i; //
extern declspec(dllexport) int k; //
_declspec(dllexport) int x = 5; //

by
dllexport dilimport C++
dlilexport
dilimport
/0Db), ,
DLL
DLL
« ., DLL )
DLL

DLL

//

extern

DLL

DLL,



[ dllexport dlilimport ,

DLL ,
DLL , dllexport
dlilexport dilimport ,
® ,
dlilexport dilimport , dlilexport
dlilimport
~declspec(dlilimport) int 1i;
~declspec(dllexport) int i; // : ;
// dllexport
[ C++ dlilimport
C :
C++ , dilimport
C ’
DLL thunk (thunk,

) , C++ ,



~declspec(dllimport) void funcl(void);
~declspec(dllimport) int i;

Int *pi1 = &i; // C
static void (*pf)(void) = &funcl; [/ C thunk , C++
//
void func2()
{
static Int *pi1 = &i; // C
static void (*pf)(void) = &funcl; // C thunk
// C++
¥
, dllexport ,
, dlilexport
dllexport
: C C++

~declspec(dllexport) void funcl(void);
_declspec(dllexport) int i;

Int *pi1 = &i; //
static void (*pf)(void) = &funcl; //



void func2()

{
static Int *pi = &i; //
static void (*pf)(void) = &funcl; [/
by
C++ dlilimport dlilexport
dilimport dlilexport C++

#define DIIExport declspec(dllexport)

class DIIExport C
{
int 1;
virtual int func(void)
{ return 1; }
};
dlilimport

dllexport



dlilimport

dllexport

DLL

C++



dilimport dlilexport
dlilimport dllexport

dllexport ,
)
dlilimport dllexport
dllexport
/
/
; , DLL
dllexport ,
dlilimport dllexport

dilimport dllexport (



Microsoft

_asm

)

asm

{
push ebp

mov ebp, esp

(MASM)

sub esp, LOCAL_SIZE

asm



, _asm
~asm push ebp
_asm mov ebp, esp
_asm sub esp, LOCALSIZE
_asm
~asm push ebp _asm mov ebp, esp _asm sub esp, LOCAL_SIZE



C COM

Microsoft -
COM COMDEF.H
#include <comdef.h>
_com_error _com_railse_error
_com_ptr_t COM , AddRef Release
Querylnterface
_bstr_t BSTR
_variant_t VARTANT
, _com_raise_error, COM
_com_error
_com_railse_error comdef.h :

void stdcall com_raise_error(HRESULT hr,l1ErroriInfo* perrinfo=0)
throw(_com _error);

void stdcall

com_raise error(HRESULT hr,lErrorinfo* perrinfo)



throw(_com_error)

{

throw _com_error(hr, perrinfo);

h

_com_railse_error
#import, C++
_Com_railse_error longjmp
, COM

Microsoft
_com_error

Microsoft =
_com_error
COM _com_error

HRESULT IErrorinfo
#include <comdef.h>

_com_error _com_error



operator =\ _com_error

Extractor

Error HRESULT
ErrorInfo IErrorinfo
WCode HRESULT 16

IErrorinfo

Description IErrorinfo::GetDescription
HelpContext IErrorinfo::GetHelpContext
HelpFile IErroriInfo::GetHelpFile
Source IErrorinfo::GetSource
GUID IErrorinfo::GetGUID

Extractor
ErrorMessage _com_error HRESULT

ExepInfo.wCode to HRESULT Mappers

HRESULTToWCode 32 HRESULT 16 wCode

WCodeToHRESULT 16 wCode 32 HRESULT
Microsoft



_com_error::_com_error

Microsoft -
~com_error(HRESULT hr, l1ErroriInfo* perrinfo = NULL) throw();
_com_error(const _com_erroré& that) throw();

hr
HRESULT
perrinfo
lIErrorinfo
that
_com_error

_com_error HRESULT
IErrorinfo _com_error
_com_error
Microsoft

_com_error::Description

Microsoft -
_bstr_t Description() const throw ();



_com_error IErrorinfo ,

IErroriInfo::GetDescription BSTR _bstr_t
IErrorinfo, _bstr_t
IErrorInfo::GetDescription _com_error
IErrorinfo IErrorInfo::GetDescription

Microsoft

_com_error::Error
Microsoft -
HRESULT Error() const throw();

HRESULT

_com_error HRESULT
Microsoft

_com_error::Errorinfo

Microsoft —
IErrorInfo * ErroriInfo() const throw();

IErrorinfo



_com_error IErrorinfo , IErrorinfo
NULL , Release

Microsoft
_com_error::ErrorMessage

Microsoft -
const TCHAR * ErrorMessage() const throw();

_com_error lIErrorinfo HRESULT
16 wCode, "IDispatch error #<wCode>"
, "Unknown error #<hresult>"
, _UNICODE
_com_error lIErrorinfo
Win32 FormatMessage
FormatMessage API , _com_error

Microsoft
_com_error::GUID

Microsoft -
GUID GUID() const throw();



_com_error IErrorinfo

IErroriInfo::GetGUID

IErrorinfo, GUID_NULL

IErrorInfo::GetGUID

Microsoft
_com_error::HelpContext

Microsoft -
DWORD HelpContext() const throw();

_com_error lIErrorinfo
IErrorinfo ,

IErroriInfo::GetHelpContext

Microsoft
_com_error::HelpFile

Microsoft o
_bstr_t HelpFile() const throw();

IErroriInfo::GetGUID

IErrorinfo: :GetHelpContext

IErrorinfo::GetHelpContext



_com_error lIErrorinfo

IErrorinfo::GetHelpFile

BSTR _bstr_t IErrorinfo,
_bstr_t
IErrorinfo::GetHelpFile IErrorinfo::GetHelpFile

Microsoft
~com_error::HRESULTToWCode

Microsoft R

static WORD HRESULTToWCode(HRESULT hr) throw();

32 HRESULT 16 wCode
hr
16 wCode 32 HRESULT
32 HRESULT 16 wCode

~com_error::WCode

_com_error::WCode _com _error::WCodeToHRESULT
Microsoft

_com_error



_com_error::Source

Microsoft -
_bstr_t Source() const throw();

_com_error IErrorinfo

BSTR _bstr_t
_bstr_t

IErrorInfo::GetSource

Microsoft
_com_error::WCode

Microsoft —
WORD WCode () const throw();

HRESULT 0x80040200 Ox8004FFFF

HRESULT 0x80040200; 0
WCode HRESULT
WCode COM

IErrorInfo::GetSource

lIErrorinfo,

IErroriInfo::GetSource

, WCode

16
dispinterface



IDispatch::Invoke , DISP_E_EXCEPTION

HRESULT , EXCEPINFO , IDispatch::Invoke
EXCEPINFO wCode 16 ,
EXCEPINFO scode 32 16 wCode,
32 HRESULT

~com_error::HRESULTToWCode _com _error::WCodeToHRESULT _com_error

Microsoft
~com_error::-WCodeToHRESULT

Microsoft R
static HRESULT WCodeToHRESULT(WORD wCode) throw();

16 wCode 32 HRESULT

wCode
32 HRESULT 16 wCode

16 wCode 32 HRESULT WCode



_com_error::WCode _com _error::HRESULTToWCode _com_error
Microsoft

_com_error::operator =

Microsoft =
_com_erroré& operator = (const _com_error& that) throw ();
that

_com_error

_com_error
Microsoft

com_ptr_t

Microsoft -
_com_prt_t COM , ‘ ?
IUnknown Querylnterface AddRef Release

! ) _COM_SMARTPTR_TYPEDEF



_com_ptr_t

11D, Ptr

_COM_SMARTPTR TYPEDEF(IMyInterface __uuidof(IMylInterface));

_com_ptr_t
(

#include <comdef.h>

IMylnterfacePtr
) 1

_com_ptr_t _com_ptr_t

AddRef IUnknown
AddRef

Attach

Createlnstance CLSID ProglD

Detach

GetlnterfacePtr

Querylnterface IUnknown
Querylnterface

Release IUnknown

Release



operator = _com_ptr_t

operators ==, Iz,
<,>,<=,>= NULL
Extractors COM

Microsoft

_com_ptr_t::_com_ptr_t

Microsoft o

~com_ptr_t() throw();

~com_ptr_t(Interface* plnterface) throw();

~com_ptr_t(Interface* plnterface, bool fAddRef) throw();
~com_ptr_t(int NULL) throw(_com_error);

template< > com _ptr_t(const _com ptr_té& cp) throw();
template<typename _InterfacePtr> _com ptr_t(const _InterfacePtr& p)
throw(_com_error);

template< > com _ptr_t(const _variant _té& varSrc) throw(_com _error);



explicit com ptr_t(const CLSID& clsid, DWORD dwCIsContext = CLSCTX _ALL)
throw( _com_error);

explicit com _ptr t(LPOLESTR IpOleStr, DWORD dwClsContext = CLSCTX_ALL)
throw( _com_error);

explicit _com ptr t(LPCSTR 1IpcStr, DWORD dwClsContext = CLSCTX_ ALL)
throw(_com_error);

plnterface

fAddRef
, AddRef
cp
_com_ptr_t
p
, _com_ptr_t
varSrc
_variant_t
clsid
CLSID
dwClsContext

|pOleStr



lpcStr

CLSID( *“ {” )
CLSID( *“ {” )
com_ptr_t

~com_ptr_t(Q)
_com_ptr_t(plnterface)

_com_ptr_t(plnterface,

ProglD
ProglD
NULL
AddRef
fAddRef)
fAddRef , AddRef
fAddRef
, AddRef
NULL NULL

_com_ptr_t(NULL)
0
_com_ptr_t(cp)
AddRef
_com_ptr_t(p)

E_NOINTERFACE

Querylnterface

Querylnterface

_com_error

NULL



_com_ptr_t(varSrc) _variant_t

VARITANT VT _DISPATCH VT _UNKNOWN
Querylnterface E NOINTERFACE ,
NULL
_com_error
~com_ptr_t(clsid, dwClsContext) CLSID
CoCreatelnstance
Createlnstance COM
Querylnterface E NOINTERFACE
) NULL
_com_error
~com_ptr_t(IpOleStr, dwClsContext) cLSID (¢ * {7
) ProglD Unicode
CoCreatelnstance Createlnstance
COM
Querylnterface E NOINTERFACE ,
NULL _com_error
~com_ptr_t(lpcStr, dwClsContext) cLsibD ¢ “ {”
) ProglD
CoCreatelnstance Createlnstance

COM



Querylnterface E NOINTERFACE ,
NULL _com_error

Microsoft
_com_ptr_t::AddRef

Microsoft —
void AddRef() throw( _com_error);

IUnknown: :AddRef NULL

_POINTER
Microsoft

_com_ptr_t::Attach

Microsoft -
void Attach(Interface* plnterface) throw();
void Attach(Interface* plnterface, bool fAddRef) throw();

plnterface

fAddRef
, AddRefT; , _com_ptr_t
, AddRef



® Attach(plnterface) AddRef
_com_ptr_t Release
® Attach(plnterface, fAddRef) fAddRef , AddRef
fAddRef ,
_com_ptr_t ,
AddRef Release
Microsoft

_com_ptr_t::Createlnstance

Microsoft o

HRESULT Createlnstance(const CLSID& rclsid , IUnknown * pOuter=NULL,
DWORD dwClIsContext = CLSCTX_ALL) throw();

HRESULT Createlnstance(LPOLESTR clsidString, IUnknown * pQuter=NULL,
DWORD dwClIsContext = CLSCTX_ALL) throw();

HRESULT Createlnstance(LPCSTR clsidStringA, lUnknown * pOuter=NULL,
DWORD dwClIsContext = CLSCTX _ALL) throw();

rclsid
CLSID
clsidString
cLsip(¢ "{" ) ProglD



clsidStringA
cLsip(¢ ={" ) ProglD

dwClsContext

pOuter
CLSID ProglD
CoCreatelnstance Createlnstance COM
_com_ptr_t
Release HRESULT
® C(Createlnstance(rclsid, dwClsContext) CLSID
® Createlnstance(clsidString, dwClsContext) CLSID(
B ) ProglD
® C(Createlnstance(clsidStringA, dwClsContext) CLSID(
B ) ProglD
MultiByteToWideChar,
ANS OEM

Microsoft



_com_ptr_t::Detach

Microsoft —
Interface* Detach() throw();

, NULL
Release
Microsoft

_com_ptr_t::GetAcitveObject

Microsoft N

HRESULT GetActiveObject(const CLSID& rclsid) throw();
HRESULT GetActiveObject(LPOLESTRE clsidString) throw();
HRESULT GetActiveObject(LPCSTR clsidStringA) throw();

rclsid
CLSID
clsidString
cLsiID ( “ {” ) ProglD
clsidStringA
cLsipC “ { ) ProglD

CLSID ProglD



GetActiveObject OLE ,
_com_ptr_t

Release HRESULT

® GetActiveObject(rclsid) CLSID
® (GetAcitveObject(clsidString) cLsio¢ “ {” )

ProglD
® GetActiveObject(clsidStringA) cLsiIp(C * {7 )

ProglD
MultiByteToWideChar, ANSI
OEM

Microsoft
_com_ptr_t::GetInterfacePtr

Microsoft —
Interface* GetlnterfacePtr() const throw();

, NULL
Microsoft

_com_ptr_t::Querylnterface

Microsoft R



template<typename _InterfaceType> HRESULT Querylnterface

(const 11D& i11d, _InterfaceType*& p) throw ();
template<typename _InterfaceType> HRESULT Querylnterface

(const 11D& 11d, _InterfaceType** p) throw();
iid

11D
P
11D IUnknown::Querylnterface,
HRESULT

Microsoft

_com_ptr_t::Release

Microsoft —
void Release() throw( _com_error);

IUnknown: :Release NULL
_POINTER

Microsoft



_com_ptr_t::operator =

Microsoft -

~com_ptr_t& operator=(Interface* plnterface) throw();
~com_ptr_t& operator=(int NULL) throw(_com_error);

template<> _com_ptr_té& operator=(const _com_ptr_t& cp) throw();

template<> _com_ptr_t& operator=(const _variant_t& varSrc)
throw(_com_error);
template<typename _InterfacePtr> _com_ptr_t& operator=(const

_InterfacePtré& p)
throw(_com_error);

_com_ptr_t
® operator=(plnterface)
AddRef )
Release
® operator=(NULL) NULL NULL
0
® operator=(cp)
AddRef

Release



® operator=(varSrc) _variant_t

VARITANT VT DISPATCH VT _UNKNOWN ,
Querylnterface
E NOINTERFACE , NULL

_com_error

® operator=(p)
Querylnterface
Querylnterface
E NOINTERFACE , NULL
_com_error

Microsoft
_com_ptr_t

Microsoft =

template<typename _InterfacePtr> bool operator==(_InterfacePtr p)
throw( _com_error);

template<> bool operator==(Interface* p) throw( _com _error);

template<> bool operator==(_com _ptr_t& p) throw();

template<> bool operator==(Cint NULL) throw(_com_error);

template<typename _InterfacePtr> bool operator!=(_InterfacePtr p)
throw( _com_error);

template<> bool operator!=(Interface* p) throw(_com_error);



template<> bool operator!=( _com ptr_t& p) throw(_com _error);

template<> bool operator!=(Cint NULL) throw( _com_error);

template<typename _InterfacePtr> bool operator<(_InterfacePtr p)
throw(_com_error);

template<typename _InterfacePtr> bool operator>(_InterfacePtr p)
throw(_com_error);

template<typename _InterfacePtr> bool operator<=(_InterfacePtr p)
throw(_com_error);
template<typename _InterfacePtr> bool operator>=(_InterfacePtr p)

throw(_com _error)

NULL
NULL

Microsoft

; IlUnknown

_com_ptr_t Extractors

Microsoft N

operator Interface*() const throw();

operator Interface&() const throw(_com _error);
Interface& operator*() const throw(_com _error);
Interface* operator->() const throw(_com _error);
Interface** operator&() throw();



operator bool() const throw();

® operator Interface* , NULL
® operator Interface& ,
NULL

® operator™ ,
® operator-> ,

® operatoré& , NULL ,

® operator bool
NULL,
Microsoft

Microsoft o

template<typename _InterfaceType> bool operator==(Cint NULL,
_com_ptr_t< _InterfaceType>& p) throw(_com_error);

template<typename _Interface, typename _InterfacePtr> bool operator==
(_Interface* 1, _com _ptr_t< InterfacePtr>& p) throw(_com_error);



template<typename _Interface> bool operator!=(Cint NULL,
_com_ptr_t< _Interface>& p) throw(_com_error);

template<typename _Interface, typename _InterfacePtr> bool operator!=
(_Interface* 1, _com ptr_t< InterfacePtr>& p) throw(_com_error);

template<typename _Interface> bool operator<(int NULL,
_com_ptr_t<_Interface>& p) throw(_com_error);

template<typename _Interface, typename _InterfacePtr> bool operator<
(_Interface* 1, _com ptr_t< InterfacePtr>& p) throw(_com _error);
template<typename _Interface> bool operator>(int NULL, _com ptr_t<

_Interface>& p) throw(_com _error);
template<typename _Interface, typename _InterfacePtr> bool operator>

(_Interface* 1, _com ptr_t< InterfacePtr>& p) throw(_com_error);
template<typename _Interface> bool operator<=(int NULL, _com ptr_t<
_Interface>& p) throw(_com _error);
template<typename _Interface, typename _InterfacePtr> bool operator<=
(_Interface* 1, _com ptr_t< InterfacePtr>& p) throw(_com _error);

template<typename _Interface> bool operator>=(int NULL, _com_ptr_t<
_Interface>& p) throw(_com _error);

template<typename _Interface, typename _InterfacePtr> bool operator>=
(_Interface* 1, _com _ptr_t< InterfacePtr>& p) throw(_com_error);



_com_ptr_t
Microsoft

_bstr_t

Microsoft =
_bstr_t
SysFreeString
_bstr_t
#include <comdef.h>

BSTR
BSTR APIs

SysAllocString

_bstr_t _bstr_t
copy BSTR
length BSTR



operator = _bstr_t

operator += _bstr_t

operator +

operator ! BSTR

operator ==, 1=, <, >, <=, _bstr_t

>=

operator wchar_t*, char* Unicode BSTR

Microsoft

_bstr_t:: bstr_t

Microsoft -

_bstr_t() throw();

_bstr_t(const _bstr_t& sl1) throw();

_bstr_t(const char* s2) throw(_com_error);
_bstr_t(const wchar_t* s3) throw(_com_error);
_bstr_t(const _variant _té& var) throw (_com_error);
_bstr_ t(BSTR bstr, bool fCopy) throw (_com _error);



sl

_bstr_t
s2
s3
var
_variant_t
bstr
BSTR
fCopy
,bstr , SysAllocString
_bstr_t
® bstr_t() NULL BSTR _bstr_t
® bstr_t( _bstr _té& sl) _bstr_t

) BSTR

® bstr_t(char* s2) SysAssocString BSTR



_bstr_t , BSTR

® bstr_t(wchar_t* s3) SysAssocString
BSTR _bstr_t ,
® bstr_t(_variant _té& var)
BSTR _varitant_t _bstr_t
® Dpstr_ t(BSTR bstr, bool fCopy)
wchar_t* ) _bstr_t
BSTR ,
SysAllocString
(wrapper)
_bstr_t
Microsoft
_bstr_t::copy
Microsoft =

BSTR copy() const throw(_com_error);

BSTR
Microsoft

_bstr_t::length

Microsoft R

VARTANT

fCopy



unsigned int length () const throw();

BSTR
Microsoft

__bstr_t::operator =

Microsoft o

_bstr_t& operator=(const Dbstr_t& sl1l) throw ();

_bstr_t& operator=(const char* s2) throw(_com _error);
_bstr_té& operator=(const wchar_t* s3) throw(_com_error);
_bstr_t& operator=(const _variant_t& var) throw( _com _error);

sl
_bstr_t _bstr_t
s2
_bstr_t
s3
_bstr_t
var

_bstr_t _varirant_t



_bstr_
Microsoft

_bstr_t::operator +=, +

Microsoft R

_bstr_t& operator+=(const bstr_t& si1) throw( _com_error);
_bstr_t operator+(const _bstr_té& sl1) const throw( _com _error);
friend _bstr_t operator+(const char* s2, const bstr_té& sl);
friend bstr_t operator+(const wchar_t* s3, const _bstr_té& sl);

sl
_bstr_t
s2
s3
® operator+=(sl) sl BSTR
BSTR

® operator+(sl) BSTR sl BSTR



bstr_t

® operator+(s2 sl) s2(
sl BSTR , _bstr_t

® operator+(s3, sl) s3 sl
, _bstr_t

Microsoft
_bstr_t::operator !

Microsoft —
bool operator!() const throw();

BSTR NULL ,
Microsoft
_bstr_t
Microsoft R

bool operator==(const bstr_t& str) const throw();
bool operator!=(const _bstr_t& str) const throw();
bool operator<(const bstr_t& str) const throw();
bool operator>(const _bstr_t& str) const throw();
bool operator<=(const _bstr_t& str) const throw();
bool operator>=(const bstr_t& str) const throw();

Unicode

BSTR

)



_bstr_t

Microsoft
_bstr_t::wchar_t*, bstr_t::char*

Microsoft =

operator const wchar_t*() const throw();
operator wchar_t*() const throw();

operator const char*() const throw(_com_error);
operator char*() const throw(_com _error);

BSTR
Microsoft
_variant _t

Microsoft -
_variant_t VARITANT
Vartantilnit VarrantClear
#include <comdef.h>



_variant_t _variant_t

Attach VARITANT _variant_t

Clear VARITANT

ChangeType _variant_t VARTYPE
Detach VARITANT _variant_t

SetString _variant_t

operator = _variant_t

operator ==, 1= _variant_t

Extractors VARITATN

Microsoft



_variant_t:: variant_t

Microsoft -

_variant_t() throw();

_variant_t(const VARIANT& varSrc) throw(_com_error);
_variant_t(const VARIANT* pVarSrc) throw(_com _error);
_varitant_t(const _variant _té& var_t _Src) throw(_com _error);
_variant_t(VARIANT& varSrc, bool fCopy) throw(_com _error);
_variant_t(short sSrc, VARTYPE vtSrc = VT_12) throw(_com_error);
_varitant_t(long 1Src, VARTYPE vtSrc = VT _14) throw(_com_error);
_variant_t(float fl1tSrc) throw();

_variant_t(double dblSrc, VARTYPE vtSrc = VT_R8) throw(_com_error);
~variant_t(const CY& cySrc) throw();

_variant_t(const _bstr_t& bstrSrc) throw(_com _error);
_variant_t(const wchar_t *wstrSrc) throw(_com _error);
_variant_t(const char* strSrc) throw( _com_error);
_variant_t(bool bSrc) throw();

~varitant_t(lUnknown* plUknownSrc, bool fAddRef = true) throw();
_variant_t(IDispatch* pDispSrc, bool fAddRef = true) throw();
_variant_t(const DECIMAL& decSrc) throw();

~varitant _t(BYTE bSrc) throw();



var Src

_variant_t VARITANT
pVarSrc

_variant_t VARITANT
var _t Src

_varirant_t _varitant_t
fCopy

, VARTANT _variant_t
VariantCopy
|Src, sSrc
_variant_t
vtSrc
_variant_t VARTYPE

fltSrc, dblSrc

_variant_t
cySrc

_variant_t CY
bstrSrc

_varitant_t _bstr_t
strSrc, wstrSrc

_variant_t



bSrc
_variant_t

plUknownSrc

_variant_t VT _UNKNOWN COM
pDispSrc
_varitant_t VT _DISPATCH COM
decSrc
_variant_t
bSrc
_variant_t
_variant_t
® variant_t() _variant_ VT _EMPTY
® variant_t(VARIANT& varSrc) VARTANT
variant_t variant
® variant_t(VARIANT* pVarSrc) VARITANT
variant_t variant
® variant_t(_variant t& var_t Src) _varitant_t
_variant_t variant
® variant t(VARIANT& varSrc, bool fCopy)
VARTANT _variant_t fCopy

VARTANT



_variant_t(short sSrc, VARTYPE vtSrc = VT_12)

VT 12 VT BOOL _variant_t
VARTYPE E _INVALIDARG
_variant_t(long ISrc, VARTYPE vtSrc = VT _14)
VT 14 VT BOOL VT _ERROR _variant_t
VARTYPE E _INVALIDARG
_variant_t(float fltSrc) VT R4

_variant_t
_variant_t(double dblSrc, VARTYPE vtSrc = VT_RS8)

VT RS VT DATE _variant_t
VARTYPE E _INVALIDARG
_variant_t(CY& cySrc) CY VT _CY
_varirant_t

_variant_t(_bstr_té& bstrSrc) _bstr_t
VT _BSTR _variant_t BSTR
_variant_t(wchar_t *wstrSrc) Unicode

VT _BSTR _variant_t BSTR
_variant_t(char* strSrc) VT _BSTR

_variant_t BSTR
_variant_t(bool bSrc) Bool VT _BOOL

_varirant_t
_varitant_t(lUnknown* plUknownSrc, bool fAddRef = true)



COM VT _UNKNOWN _variant_t

fAddRef , AddRef
_variant_t Release
Release fAddRef ,
Release
® variant _t(IDispatch* pDispSrc, bool fAddRef = true)
COM VT _DISPATCH _varitant_t
fAddRef , AddRef
_variant_t Release
Release fAddRef ,
Release
® variant t(DECIMAL& decSrc)
VT DECIMAL _variant_t
® variant _t(BYTE bSrc) BYTE VT Ul1l

_variant_t
Microsoft

_variant_t::Attach

Microsoft =
void Attach(VARIANT& varSrc) throw(_com_error);



var Src

_variant_t VARITANT

VARITANT
VARITANT, VARIANT,
_varirant_t
Microsoft

_variant_t::Clear

Microsoft -
void Clear() throw(_com_error);

VARITANT VariantClear
Microsoft
_variant_t::ChangeType

Microsoft R
void ChangeType(VARTYPE vartype, const
throw(_com _error);

vartype
_variant_t VARTYPE

VARTYPE

_variant_t*

pSrc

VT_EMPTY

NULL)



pSrc
_variant_t

_variant_t VARTYPE
, _variant_t pSrc
Microsoft

_variant_t::Detach

Microsoft -
VARIANT Detach() throw(_com_error);

VARIANT
VARTANT, _varitant_t
VARITANT _variant_t VARTYPE
Varitantlinit VARIANT

Microsoft
_variant_t::SetString

Microsoft o
void SetString(const char* pSrc) throw( _com_error);

NULL,

pSrc NULL,

VT_EMPTY



pSrc

BSTR , _variant_t
Microsoft

_variant_t::operator =

Microsoft -

_variant_té& operator=(const VARIANT& varSrc) throw(_com_error);
_variant_té& operator=(const VARIANT* pVarSrc) throw(_com _error);
_variant_té& operator=(const _variant _té& var_t _Src) throw( _com_error);
~variant_t& operator=(short sSrc) throw(_com_error);

_variant_té& operator=(long 1Src) throw(_com_error);

_variant_té& operator=(float fltSrc) throw(_com_error);
_varitant_t& operator=(double dblSrc) throw( _com _error);
_variant_té& operator=(const CY& cySrc) throw(_com _error);
_variant_té& operator=(const _bstr_té& bstrSrc) throw( _com _error);
_variant_t& operator=(const wchar_t* wstrSrc) throw(_com_error);
_variant_té& operator=(const char* strSrc) throw( _com _error);
_variant_té& operator=(IDispatch* pDispSrc) throw( _com_error);



_variant_té& operator=(bool bSrc) throw(_com _error);

_variant_té&
_variant_té&
_variant_té&

_variant_t

operator=(varSrc)

operator=(pVarSrc)
_varirant_t
operator=(var_t _Src)
_variant_t
operator=(sSrc)
operator=(lSrc)
operator=(fltSrc)
operator=(dblSrc)

operator=(cySrc)
operator=(bstrSrc)

operator=(wstrSrc)

operator=(strSrc)

float
double

CY
BSTR
Unicode

operator=(lUnknown* pSrc) throw(_com_error);
operator=(const DECIMAL& decSrc) throw(_com_error);
operator=(BYTE bSrc) throw( _com_error);

VARITANT _varirant_t

VARTANT
_variant_t

_varirant_t
_variant_t
_variant_t
_variant_t

_variant_t
_variant_t

_variant_t

_variant_t



Microsoft

operator=(bSrc) Bool _variant_t

operator=(pDispSrc) VT DISPATCH

_variant_t

operator=(plUnknownSrc) VT _UNKNOWN

_variant_t

operator=(decSrc) _variant_t

operator=(bSrc) _variant_t
_variant _t

Microsoft

—

bool operator==(const VARIANT& varSrc) const throw(_com _error);
bool operator==(const VARIANT* pSrc) const throw( _com_error);
bool operator!=(const VARIANT& varSrc) const throw(_com_error);
bool operator!=(const VARIANT* pSrc) const throw(_com_error);

var Src

_varitant_t VARTANT

pSrc

_variant_t VARTANT



_variant_t VARTANT

Microsoft
_variant _t

Microsoft -

operator short() const throw(_com_error);
operator long() const throw(_com_error);
operator float() const throw(_com _error);
operator double() const throw(_com _error);
operator CY() const throw(_com_error);
operator bool() const throw(_com_error);
operator DECIMAL() const throw(_com_error);
operator BYTE() const throw(_com_error);
operator _bstr_t() const throw(_com _error);
operator IDispatch*() const throw(_com_error);
operator IUnknown*() const throw( _com _error);

VARITANT VARITANT
VariantChangeType
® operator short()
® operator long()



® operator float() float

® operator double() double

® operator CY() CY

® operator bool() BOOL

® operator DECIMAL()

® operator BYTE() BYTE

® operator _bstr_t() _bstr_t

® operator IDispatch*() VARTANT

dispinterface AddRef ,
Release

® operator IUnknown*() VARITANT COM

AddRef , Release

Microsoft



® ASCII
® ASCIHI
® ANSI
°

ASCI 1

ASCI1

ASCI I

o 1(
° 2(

ASCI1

IBM
ANSI
ANSI

126 ASCIHI

ASCI 1
128

0 127)
128 255)

850,

Windows

ANS
ANS

IBM

32



(

ALT+KEY



ASCII 1

ASCII Character Codes Chart 1
Crl Dec Hex _h Code Do Hex Char Do Hex har T Hex Char
A GD O (0 NUL 32 20 sPp &4 A0 = a6 | 60 -
A 1 o1 =1 SOPH 33 21 3 55 a1 & ] 97 | &1 a
kY - 02 5 STX 34 22 w 6> a2 B ag | oz B
A~ 3 0% e CTX 35 >3 H 67 43 C 99 | 63 —
B =4 O3 k3 EOQT 3 24 = o5 | i D) 10M3 el Fa |
AR < 0S5 L EMNQ 37 25 — &9 45 E 101 65 e
~F () O . ACE 38 26 = 70 46 ¥ 102 | 66 £
G T o7 - BEL. 3g 27 r 71 47 = 1003 a7 oy
AH 8 (0] n ns 40 28 C 72 as H 104 | 68 I
AT o 8= o HT 41 29 > 73 49 I 105 | 69 i
~ 10 |oa |B | LF 42 =P 74 an  |JT 106 | 6A J
~p 11 OB - VT 43 256 - 7s 45 14 107 | oB 13
e B 1z o =] FF ET A g T 4 L 108 | eC |
~M 13 oD F CR 4s 2D — ¥ a4  |M 109 | 6D L
A 14 OE R S0 A6 Z2E 2 TE AR ~ 110 SE= ™
~» 15 OF S =1 47 2 - 7o 4F i 111 &6F i
P 16 10 = Sk 458 30 = 8O0 S0 r 112 | 70 >
~ 17 11 et S 4o 31 1 81 51 L. 113 | 71 o
~R 1s 12 - = | e e 50 32 P B2 5= j - 114 | 72 b
ey 1%k 133 e [ 51 33 = =53 53 = 115 73 =
AT 20 141 a1 DC4a sz 34 = Ha sa T 116 | 74 +
AU 2 15 5 NAK S3 35 > 85 55 v 117 | 75 w
ARF 22 16 = S 54 3G [ = s 56 Lr 11% ks L
A 23 17 X ETR 5= x g Y a |7 57 i 112 | 77 (M
A~ 24 18 T CAN 56 38 = HEH SH >C 120 | 78 »
i 25 19 4 En 57 39 =7 =0 59 k4 121 | 79 iy
AT 26 1.4 — sSIB 58 3A - = SA e 122 | 7A -
~1 27 18 - EsSC SO 3B - <1 sSB | 123 | 7B <
A~ 28 1C _ Fs 60 3C < oz sC -~ 124 | 7¢C —
~1 L= 1T e s &l 3D — vz S | 125 | 7D »
A 30 1E i, = o2 3AE > o = 5 -~ 126 TE -
A 31 IF L 3 uUs 63 aF - 95 SF - 127 | 7F P




ASCI1

127

DEL CTRL+BKSP

ASCI I
ASCII Character Codes Chart 2

DEL

MS-DOS

2

ASCI18(BS)

Trec He = i har e | S =34 C "har I Fle> s T e
128 20 o 160 | A0 S 192> O L > a
10e) =1 il 1651 A1 =1 1923 1 i e e
130 82> = L& AT =" 13 == Pt 2
1321 a3 — 1653 A im 19s = —I: e
132 = = 15 L | ] 196 | SR 220
12373 =5 — 165 AS 5 197 s >3
134 e = 1 &6 - = 105 o 30
135S 27 o 1657 -7 = 1913 ) Z31

136 s = 165 PN = =00 | o= >3z
137 =0 EE-'. 16 AT — 1) | Pane=1 E >33
13= =M = 170 A S - =02 LEnys e = 33
139 2 = 171 A 2 =203 CE = >335
130 B = 172 AT = =203 o .I! 236
131 =L k1 173 AT & >Os I = 237
1= =E =2 174 A - 20 i = £ IR
1343 23 o = 175 AF = 207 - 230
114 o0 = 176 | BO E zas | Do A 240
1as = = 177 "1 = ™1 - a1

1 e wz E 175 B> 210 - PR
147 >3 i 179 B3 =11 I3 —'I 23
1A @ — 1 =0 = it L3 | = e 3 0% |
19 as i 181 =S T3 > F 2as
1 S0 e AN 182 | &1 > 14 e 24
151 L 0 1=3 | =3y 1] 215 =7 =4
1s= s i 1 S5 (=¥ 2165 1= AR
153 oo = 155 = ?I =17 == 230
153 sy s 156 B.A 215 | PN 250
1=5s = = [ o 187 = =2 II 219 j - = i =251

156 L= &+ 158 =1 =220 I 252
157 (= 2= 1= (=3 = an =231 1> ===
1=8 3 = = 1= BE =i =2 I>I= =5

159 | oF F 191 B - 223 | DF Zss

Hex

UV TG 0l MRE 0 ORNATE METDRD

E




ASCI |
ASCII Multualingual Codes Chart

o =2 e == 1= 150 A
1= == * =S Fa =7 1z=o id 11 4
= 89 - cc B =2 T 1.30 ik 162 O»
= mm il - | &7 K=z ZE] - 121 A 163
E e %5 s= Ik 100 d L3z & 16 i
= e a7 = == B 101 e == a ==
= =T . ro F 102 I 124 a 166 2
7 - 2o - r - 1o O 1o &5 1es =
= B a0 € =z H 104 B 1z & 168 £
D o 41 2 73 I Tios & 137 B 1eo
o B A= - 7a oF 10e J 138 = 170 —
11 & A= - 75 WK 107 Kk 1=2zo ¥ i1 =
= 443 76a L. 1Taos 1 140 T 172 R
1z F 45 7 M 1T0S M 141 W1 173 @
+a 2 a e - = ™ 1 W 47 71 -
1 = o Ap T 10 i T s '™ | 14= &a 175 2
N as O sc P 1rz B 1aa E Lre
1 -l as 1 =1 L} 11= o 145 177 B
12 & 5o 2 2= W 114 125 FE 1v= §H
13 B8 51 TH B3 = s 147 & 1= |
NS | s R ga T 11e E 1az o 1zoc §
=1 = == I == 1L 117 & 145 o 121 S
o= e =4 as LU RE - T 1=0 182 &
=3 E 5= 7 I (RIE=T 71 151 oL 183 &
za T e B reEd M 1220} Tt 1= L 1 a2
= 4 SF T Frra W 121 A 1 =3 0 = -:I
25 = Se = >0 = Lt o 154 U3 T |
=7 - s@ = 21 [ 123 € 155 & 1=7 T
bl = S . &0 € = . 1 =4 H 15 E 1= Al
ST e &1 = =03 | T RECCR A S ) 1 e £
20 s e S Sl - ize T 1E2 > 1> IF
21 s3 S5 127 «= i1sa F 191 ¥

o
b
b

b

g oy
e TV

)

U

1
L]
4

b

ki

]

R E e
T

L
.
N
1
)

m
Myl | koD ™
[J Rkl
Il R
VI S

1

]
]

]

.S

Wl
i

! o

[

1
bl

[il
S S ! %

-

]

b
)
P ANy OO OMYT GO0 D0

Ky

v
B b oA

-

e
(]
L]

.,.
i
i &
i

1N

kb

bt ]
4
W

ha

4
IH.I III .1 Li:Hl'th -mr‘m
b
b o4
BN W=

by B
ki



ANSI

Windows
TrueType
1



Keyv Codes Chart 1

AT o A SN e AaScTT oa
Sa-aam A CIN aor Fsleww e 1§ Fita-ww B 1§ Frsleorm besa 1§
| St L T Exrcndced$ withy SHIE T withh €T IRL. withy ST
s P He= e == Char e Hem= Chaaee T e e = Char T3oc e~ Char
A 1 L =7 1B S =27 1= | SR~ =7 1B EsSoC 1 ol ot L WLp
1t = L ) = L= 31 a 2= Zz1 = 120 e P~IE FI..
= e = L Sy = = [ o P B Ly ) = 32 LS B | LTI 121 T C~ICrL.
= - O 51 33 = 325 Zz3 +F 122 T ~IUFE .
45 = L B 52 31 =1 3 et = 12> FE g L LY
-] [ L 8%t 3= 35 = BT 25 = 1= AL T P=JLFfR
- r s 54 35 L= -1 SE Fa X 1E = 125 TI> INTOTH .
.- = OR 55 2T 7 3R 2 =3 125 7 E T
=5 = ] o e £ a5 a 2= 2% - =T TE T TE .
L= 10H L 57 e L= =3 ~Jiy 2 [ 4 122 = TETTY .
O 11 (1F% = 50 A [=] =1 1 L5 » 12 1 LTI
- 1= Ly 15 2> -_— 25 5F i B | 1T~ LTI= | e e ILFE.
= 4 13 L) &1 ST = =13 g . 3 - 151 =% [ B 43
B = 14 OE = O = £k 1> TE 1% O PILFL. &
TR 15 MR~ < L8 = 1= = T~ILFL. 133 33 MNULE 1= e L L S -
i 1 1 11 ra | = =1 =1 L | 17 | | I~ 1 i 1 |
W 17 11 115 7l " =4 =7 T 23 17 ETE 17 17 NI
I= 1= 1= 11 “es = L=t A4S = = o= ERI 18 1= B ¥
I = 1 ca 13 11 2 fa_wpd B2 =2 p =4 1= 132 | I il 15> 15 L1 .
o 20 18 11¢€> Faa | =8 =_a 5= T iy | 13 SOy el @ 13 e L
- =21 15 121 7 = = S - =25 i9 EMn 21 15 -~
I 22 T 11°7F ] L HS 55 F Zz1 15 Do o BRSO =2 I C=JLNL .
I 2% 17 10=s [ atn ] A TR e L I = ey T A 23 B r ~FLFT _
3 2k 13 111 < = T 3= Lo ] 15 (&) o b= 24 13 I L S5
| 25 143 112 A = =0 =1 = 1€ 1TA¥ oI = 25 1= b L I
I[4 rd o} 1 &S =21 -l = L 123 4=t +£ 2F T E3 F=33a ™ Pt 1 A SILTL 25
1} =T 1= L ] ST | P25 FI» 3 el LT>» == A 1 = TTLIN &
E~NITER g o3 | I o is LR - [l =3 13 [ ) = 143 L T.F 25 1€ NI
TR 4T et 3 | I L= O [ =3 13 (&7 =2 L =3 14 e N 1% T S A NS
I TCTRIL. el = LI
R’ CTT'RL + 2Ly 12
o~ S0 1= b= g 31 = [ ] <31 - 1 O i SO Sy i = g N
= =1 LET 115 F32 = =3 == = | = 12 >3 =1 1¥F e L9
> =F =0 IOy [ ¥ 1 =N (5 T T & I» =1 L= E T o 4 24D IsITCTH .
| o 33 =1 1032 [ &1 + T i = =] S A TR 33 21 ST
] = == 1= a7 =5 1 A7 L= rd [ & rd BEL e 2 | 22 T TN .
H 35 25 1 =3 - =1 T = b = LS} 1 B A5 273 ST -
J =49 2= RS 128 L= =5 F 3 =3 S ice s, 1 _§= s e S ILTL.
| 3T =25 17 (=9 =3 i = B = 11 Lo = B Van o = Ty =25 r~Nwrn
35 2 1= [ L 3 To T Is 1= [ & FF 25 2 el g
i I =7 S aE = 5= E. N = £ 27 SNUTL &
Lok AL e g L =27 . e T 8 2F . S LN 2 F=ILTFL 5
T — 1 Z0 b= Ll s 1 2 TE — <1 23 L L 0~ ]
I . =HIFE B =y
*J 4 % =T= L= o S b 124 bl - ] b ) I =
= 4 por. 1 e | ] -9 = (s g S - - | IS ML B § ¥ [ [ A
e e N 21> 120 A H e p= 4 55 > Z=3 L= LS ) 35 21 ISNLTE.
€ A 2= iy a3 _ a7 -1 3 = 3 33 ET = =3 i» = P LV
T = s 2K 115 T - 20 S5 h*a P-4 16 ST =47 2F ST
= = =1 20 =t | e I L o] e R = g - 02 i <4 = =10} TELIN.
i} e B 21 110y Ak p = e ] =T 13 [ 80 = i =P =N sl LIE
it | S50 i Rped 14w T KL 7T AT BI 13 3L L Sk 3= ~JLTFL.
L= 51 23 e =0T ! (=T B - =% | et o MNLUL S
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Key Codes Chart 2

AL cwr AR o P ST o
S LEana MSCTI or s e mchec i Exucmclood § Eaxctemrw b1 ¥
ECcw A ova e Exrende«d § soath SEIIT-T weithh CT”TIREL. woith AT T
Do Hex Dec Hex Char Nec Hex har 1D Hex  Char IDec Hcx <har
£7 53 35 =47 2F Vg a3 aF = 53 34 UL
GREAY /L 53 35 a7 2K 4 a3 3F - 1-4<» L LI 1653 A5 b | L)
E SHIFT S<3 T4
=PRTSOC 55 37 a2 - e IPFRTS5C + 16 10
LAl T 525 2B
F ALTE 26 3B
SEPACHE i g ] 32 20 2PC a2 20 S 32 2400 =2EPdC 2 20 SPC
CAPS SH Y-
F1 S5 33 50 B LT =3 54 MNLTL T SE FNUIEL 103 Ll NUL
F2Z L1l ] 3C &S I NLTI. 825 55 MLIL. o5 AaF NLIE. 135 La ) NUL.
F3 (39 | 31D L | 3 ~NUTL. 80 SO NV o ol LI 105 Oy MNTTL.
F= a2 3E 52 ZE LT =27 57 ML o7 6l MNUL 107 gy =1 MNLTL
| ot 53 AF a3 ZF LT == SR LT DR 62 LT 108 O UL
Fa L4553 <4 &) Ely ™LIT. ]9 59 NI Ly o ] a3 o L0 5 W L O > SLIL.
=7 5 41 &5 <1 1 ML L=l 55 NI 1O o™ ) [ 1 901 |y (9] = SNLUE
F= lata] <32 L & 42 LTI L= | sB MNLTL 11 a5 ~ITIT. 111 aF LT,
| = LE =43 Laard e ] NULL o2 5 s L L) 1L{¥2 Lot NI 112 T HLIL.
F10 &5 4 at_3 =3 NI a3 5> FILFN . | I b e 7 o [ 113 7 NLUIL
Fll£ 87 i Y 133 b S LEd 135 BT iy 157 Bo =i 1 3% 8B EO
Fil1z£ = S8 1 54 S8 E=Cr 136 8B5S Edi 132 B EO 140 HoT Efl}
' LR | Eai 45
SCROLL T e ¥ S
HOIME T1 a7 T1 477 NEIT . 55 a7 7T 119 TT NLTL.
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L B = T2 4= T E 54 INULIL. S6 33X B8 141 2D NULS [
UL T2 %45 T 48 EO TE =31 5 Ei) 141 =L = 152 = o] LI
PG UP T3 4 T3 49 LTI ST 39 = 1322 = i |
P{aLTFE F3 = e | ] EO T3 =3 Eo 152 =2t j =X 133 b= b L
G A T4 < My a5 2> -
LEFT TS g = TS S E ] NI 52 =1 E=1 115 T3 g LN
LEFTE F 22 TE 413 EO 75 A EO 115 73 EO 155 oR ILTL.
CEMNTHER TH e | e >3 3> 5
RIGHT T 4> 77 = ~ITTL. 53 36 & 11& 74 NI
RIGEITL T 31> yar 4T EO FT AT> o) 116 T3 =0 157 b= NUL
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EMNTE To AF T A (S | T a4 F EC 1177 75 EDO 159 =] = LT
DO AT b il S0 1) 500 MNLUIL 51 3= = 1=5 =1 NUL %
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PN E =1 51 =21 51 EO 81 =1 =EO 118 7S EO 11 FL | NLILL
I~5 82 52 =2 =52 LTI a2 =20) O 14 92 MNUL.&
INSE ®n>2 52 ]2 == Ei = 52 EO 1=bin D2 EO 1G22 A2 LT
DEL. 7’3 53 B3 53 LTL e 2E i 1477 o3 MNULS
I>ELLE 853 =3 =3 53 =0 B3 53 EO 147 O3 Ei 1443 A3 NLJLL
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