Introduction

1

1

2

1

2

1

ç

1 italic ª º ªopt ,º so 1 ª º2

1 Ð

{ expression opt }

2 · X-name

· X-id

· X-seq X

· X-list X expression-list 3 ç ç

1 byte.

low-order

high-order

2 objects

new-expressions type

sub-objects

3

4 alignment ç

ç 1 ª shallº ª º

2_{· Ð} · Ð

· Ð

· Ð

· Ð

· Ð

· Ð

· Argument Ð

throw ª ment º orª

º·Parameter

Ðtemplate-parameter ª º ª º ª º or ª º

· Ð The change.

· Ð Theª B ºDª D. ºRefer- ç3 italic ANSI

2

1

ç

1

#include

ç ç 1 3_{<#include}

#include 3

concatenated.

translation

unit .

ç ç ç

ç

1

ª º

ç ç ç ç ç

ç ç ç ç ç ç

ç ç ç ç ç ç

ç ç ç ç ç ç

2

becomes

ç

preprocessing-token:

header-name

identifier

pp-number

character-constant

string-literal

operator

digraph

punctuator1

2 A

, identifiers , , character

constants , , operators , punctuators , digraphs

"

literal.

3

4 1Ex

1 and Ex

Ex +1 1E1

E

5 x+++++y ç

ç 1 theª ºdigraph: <%%><::>%%2 _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________{________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ç}_ç_ç_ç_{token: identifierkeywordliteraloperatorpunctuator1 ª º}

2 Ð

literals.

2

1 /* */

//

// , /* */ //

// and /* /* com-

ment.

identifier:

nondigit

nondigit :

digit :

1

underscore _

1

8:

2

3

4

tion:

5

6

7 sizeof

<new.h>

1 ªconstants º ).

literal:

integer-literal

character-literal

floating-literal

string-literal

ç

integer-literal:

opt

opt

opt

decimal-literal:

nonzero-digit

octal-literal:

0

2 Ð

hexadecimal-literal:

0x hexadecimal-digit

0X hexadecimal-digit

nonzero-digit:

octal-digit:

hexadecimal-digit:

integer-suffix:

opt

opt

unsigned-suffix:

long-suffix:

1 0

0 8

and 9 0x or 0X

a or A through f or F

12 , 014 0XC .

2

int , , .

sented: int , , , u or U

,

l or L ,

ul , lu , uL , Lu , Ul , lU , UL LU unsigned

. 3 ç types. ç

ç

character-literal:

’ c-char-sequence ’

L’ c-char-sequence ’

c-char-sequence:

c-char

c-char:

’ \

escape-sequence

escape-sequence:

simple-escape-sequence

octal-escape-sequence

hexadecimal-escape-sequence

simple-escape-sequence:

octal-escape-sequence:

\ octal-digit

\

\

hexadecimal-escape-sequence:

\x hexadecimal-digit

1 ’x’

char

int

2 ’ " ?

backslash \

new-line \n

HT \t

VT \v

backspace BS \b

CR \r

FF \f

alert BEL \a

backslash

ooo \ ooo

hhh \x hhh

3 \ ooo

\x hhh x

char .

4 L L’ab’

wchar_t ç

ç

floating-constant:

opt floating-suffixopt opt

fractional-constant:

digit-sequence opt . digit-sequence

digit-sequence .

exponent-part:

e sign opt digit-sequence

E sign opt digit-sequence

sign:

digit-sequence:

digit

floating-suffix:

1 e or E

e (or E

double f and F specify float l

and L specify . ç

ç

string-literal:

" s-char-sequence opt "

L" s-char-sequence opt "

s-char-sequence:

s-char

s-char:

" \

escape-sequence

1 "..." .

ª char º static

2

example,

’\xA’ and ’B’

’\xAB’ ).

3 ’\0’

" \ .

4 L L"asdf"

ª wchar_t . º

1 object

name lvalue declaration definition

type , scope , linkage

2

ç

1

scope

2

ç

ç 1 extern

3 Ð

2

sizeof

defined.

ç ç

1

Local

declarator.

Function

File

file scope

global .

Class

.

->

::

friend

(11.4).

2

:: operator

::

class , struct union :: opera-

3 The

x

4

ple,

x

5

example,

ç

ç 12 statichasinternal

inline constexternexternal

static

3456 externstatic

(7.1.1). 789 linkage-specification

(7.4).ç

1 mainargvmain()

orargcargcinargv[0] through argv[argc-1] andargv[0] ""argv[argc]==0

.2main() main() ismain() inline orstatic .3

3 Ð

<stdlib.h>

4 main()

exit()

5

main()

6.7.

6 main()

ing exit() atexit() from

<stdlib.h> atexit()

atexit()

atexit()

atexit()

7

<stdlib.h>

atexit() . ç

ç 1 Automatic

Static2

3unused. 45 static

static 12 incomplete void 3

4

{

}

{

}

ç

1 <limits.h>

2 char

unsigned or signed. Plain

char , char

3 An enumeration

.

4 , int

5 Type wchar_t

wchar_t

.

6 , short , int long

ferent) unsigned

7 unsigned n

where n

8 floating types: float , double double

float double

<float.h> .

9 Types char integral

int s. Integral and

floating arithmetic types.

3 Ð

10 The void

void

type void

?: (5.16). ç

ç 1 arrays functions pointersreferences

constantsclasses

structures unions

4235aconst-qualified volatile-qualified 6 4 T ª T .º

type int ª int º X ª X . º

3.6).

5 void*

void*

6 ªpointers º

bers. ç ç

1 cv-qualifier s, const and volatile const

volatile

7

4

5 See _ xxx.yyy _ 6

7 Roughly, volatile

2 < const

< volatile <

const <

volatile < ç ç ç ç ç ç

ç ç ç ç ç ç ç

3

const

int int

{

ç

}

ç

1 typedef

template

1 An object lvalue E

*E E points.

ª lvalue ºE128

ç ç

8 sizeof

not

3

ç

ç const const .

1

ç

1

ç ç 1 Achar,wchar_tintchar,wchar_t,wchar_tintintwchar_tintintanlonglong;. ç1 unsignednwheren2 ç

4 Ð

ç

1 float

ç

ç 12 ç 1 ª º2 .double

double

.floatfloat.can;.longlong.unsigned

unsigned

.int_{. ç}

1 T*a

.

void*

T T* void* const

void*

a vola-

a .

T T**

T*** ,

T****

volatile const . ç

void* void*

9

0 ª T º(5).ª Tº ª Tº&()sizeof

operator. ç

1

ç

1

ber.

9

2

3

void* .

Expressions

1

+ , - , * & , | , ^

* , & , [] , -> new and delete ?: , || , &&

.* and ->* ).

2 ªcasting º).

1

2

++a meaning a+=1 ,

3

4

ple,

5

6 , , T& , T T*const and T*volatile T* T a T*

5 Ð

7 ª T º

typeªT º_{8 ç} ç 1 ::.primary-expression:literalthis::identifier

::operator-function-id

::qualified-id

(expression

)id-expression 2Aliteral 3 thisthis body.thisinmem-initializers

.çç4 :: identifier qualified-id operator-function-idoperator-function-id_{operator-function-idoperator-function-id ::56 A id-expression primary-expression . and -> (5.2.4):id-expression: identifieroperator-function-idconversion-function-id~ class-namequalified-id7 An identifier id-expression operator-function-id s,conversion-function-id class-name ~12.4. qualified-id: nested-class-specifier :: id-expression8 A nested-class-specifier ::qualified-id class-nameclass-name class-name :: class-name or class-name class-name class-name N1::N2::N3::n ç}

ç 1 postfix-expression: primary-expression postfix-expression

[expression]postfix-expression

(expression-list opt)simple-type-specifier opt)postfix-expression .id-expression postfix-expression

->id-expression ++postfix-expression --type-name expression

)expression )type-name )expression-list:

assignment-expression expression-list

,assignment-expression

1 ª T º

ª T . º

ª Tºexpression E1[E2]

*((E1)+(E2))

*and+ç1 10id-expressionvirtual ç2 thevirtualvoid.3çconst10

5 Ð

4

... 5 ç ...

6 float double

char , short int

or unsigned ç ç 7 8

9 10 ç ç 1 Asimple-type-specifier

expression-list

2Asimple-type-specifier ç

ç 1 .->id-expression

ª class object ºpointer

expression

ª º id-expression

id-expression qualified-id nested-class-specifier qualified-id

postfix-expression nested-class-specifier template-class-id (14.2),

its template-argument postfix-expression

id-

expression

id-

expression id-expression

id-expression

2 E1 E1->MOS (*E1).MOS .

3 ª º ç

ç 1 ++12--++operator. ç

ç 1 dynamic_cast<T>(v)

Tvoid*v TT2IfT

Bandv D BD B D v .T B and v D BD 11 B D objectv{}Otherwise v_{3 If T is void* vv çT .4 v , vTthat T T ,Tfails .5 Bad_cast {}11 v B}

5 Ð

{

}

ç

1 typeid

Type_info type-name expression respectively.

2 expression Type-info

expression

using * or [ expression ] the Type-info

Type-info expression . ç

ç

1 unary-expression:

postfix-expression ++ unary-expression -- unary-expression sizeof unary-expression type-id) new-expression delete-expression unary-operator:

* indirection

ª T , º

ª T . º

2 &

qualified-id ª T , ºª pointer

to T.º ªcv-qualified Tº is ª T,º

; volatile qualified-id ª T º ª C,º the

ª C T . º T

ª T . º 3 operator&() ç ç 4 5 +

6 -

n

n

7 !

1

int .

8 ~

ç

ç 1 ++1++xx+=12--++operator.

1Thesizeof sizeof voidbytesizeof ;sizeof(char) is1.2ntimes

3Thesizeof 4sizeof expression. 5size_t <stddef.h>

.1Thenew-expression

type-id

new-expression: ::optnewnew-placement optopt::optnewnew-placement

opt(type-id

)new-initializer optnew-placement: (expression-list

)new-type-id:

optnew-declarator: *cv-qualifier-seq optnew-declarator optqualified-class-specifier cv-qualifier-seq optdirect-new-declarator direct-new-declarator: direct-new-declarator opt[expression ]

5 Ð

new-initializer:

( expression-list opt )

new-expression

The new-expression new-

declarator opt [ expression

both and int * is .

expression

the type-id type-id constant-expression s

2

new-expression

3 The type-specifier-seq const , volatile

tions.

4 new-expression

new-placement

,

, operator

new[](x) x and y are

sizeof(T[5]) .

5

xalloc

6 new-expression

new-initializer new-initializer (

expression ) or () new-

initializer

7

8

new-expression

9

10 new-type-id new

ç

new

example,

10 int ).

11 The new-type new-expression new-declarator

& , * , []

The *

1 The delete-expression new-expression .

delete-expression:

:: opt delete cast-expression

:: opt cast-expression

void . ç

2 delete

delete ç

new-expression new-placement ), delete new-expression new-placement 3 ç ç undefined. 4 delete-expression

5 delete 6

7 The delete-expression

deleted.

8 delete-expression ( operator

delete() ç

ç

1 cast notation.

cast-expression:

unary-expression

( type-id ) cast-expression

The cast simple-type-specifier .

2 3 ç 4 5 6 7

5 Ð

8

void* void* and

9 B D B

D to B B is

10

11 0

12

13 X&

X*

14

sion.

15

16

17

18

19 const const

const const

const

20 volatile volatile

volatile

volatile volatile

21 void . ç ç 1 ->*and.*pm-expression:cast-expressionpm-expression.*cast-expressionpm-expression->*cast-expression2 .* ª T º toT T3 ->* ª T º to_{ª T º or ª Tº4 .* or ->*()(ptr_to_obj->*ptr_to_mfct)(10); ptr_to_mfct ptr_to_obj.* ->* ç1} *,/%multiplicative-expression:

pm-expression multiplicative-expression

*pm-expression /pm-expression %pm-expression

2*and/%3*4/%/or%otherwise

aç1 +and-additive-expression:multiplicative-expressionadditive-expression+multiplicative-expressionadditive-expression-multiplicative-expression2·

5 Ð

3

+ -

4

5

expression P i (P)+N (equivalently, N+(P) )

and (P)-N (where N n i + n i ±n

Pexpression (P)+1Q(Q)-1

*6type,

ptrdiff_t

<stddef.h> header. ç ç P andQ i j

(P)-(Q) i±jptrdiff_t

PQexpression ((Q)+1)-(P)

((Q)-(P))+1

-((P)-((Q)+1))

(Q)+1 12ç1 <<and>>shift-expression:additive-expressionshift-expression<< additive-expressionshift-expression >> additive-expression is E1E2 is E1 right-shifted E2 bitE1 ç127ª º requirements.

ç 1 a<b<c means

(a<b)<c and not(a<b)&&(b<c)

.relational-expression:

shift-expression relational-expression

<shift-expression >shift-expression <=shift-expression relational-expression

>=shift-expression

<><=(less >= 1 int.2void*void*

3 access-specifier

access-specifier

void*_ç

1 equality-expression: relational-expression equality-expression

==relational-expression !=relational-expressionThe==

!=is1whenever

a<bandc<dvalue.)2çAND operator ç1and-expression:equality-expressionand-expression&equality-expression AND ç

5 Ð

OR operator ç

1 exclusive-or-expression:

and-expression

exclusive-or-expression ^ and-expression

OR

ç

OR operator ç1inclusive-or-expression:

exclusive-or-expression inclusive-or-expression

|exclusive-or-expression

ORçAND operator ç1 logical-and-expression: inclusive-or-expression_{logical-and-expression && inclusive-or-expressionThe && 1 & , &&2 intevaluated. çORoperator ç}1logical-or-expression:

logical-and-expression logical-or-expression

||logical-and-expression The||1|,||2intevaluated. ç

ç 1 conditional-expression:

logical-or-expression

?expression

:assignment-expression 2throw-expression 3

13 which

void

void T

T ç ç 1 assignment-expression: conditional-expression throw-expression assignment-operator: 2=3T*const

T*andT 4assignment. 5 XX::operator=() X::operator=() XX.6 B D provided

DB7 ª T ºT

ence.

8 E1op op(E2)thatE1

+=and-=

13_{ª º}

9 10 ç

ç 1 expression:

assignment-expression expression

,assignment-expression 2 5. ç

1 caseconstant-expression: conditional-expression Aconstant-expression

constsizeof

sizeof assignment-operator

Statements

1

2 if and switch do , for while

break , continue , return goto

{}

3

1

statement:

labeled-statement

expression-statement

compound-statement

selection-statement

iteration-statement

jump-statement

declaration-statement

try-block

ç

1

labeled-statement:

identifier : statement

case constant-expression : statement

statement

goto

goto 2 ç

6 Ð

ç

1

expression-statement:

expression

opt^;

}

while (6.5.1). ç

ç

1 ª block º

compound-statement:

{ statement-seq_{opt} }

statement-seq: statement

2 statement (6.7). ç

ç

1

selection-statement:

condition ) statement

condition ) statement else statement

condition ) statement

condition:

expression

= expression

The statement selection-statement else if

}

}

}

if statement, i

2 condition selection-statement for and while statements

declarator type-specifier

3 condition

condition

4

5 condition ç if statement ç 1 2 else else else encounteredelse -lessif . ç

switch statement ç

1 The switch

2

case constant-expression :

constant-expression

3

switch statement.

4 case or default

5 switch

default

default

6 case and default

break

7

statement

ç ç 1 iteration-statement:condition

)statement

dostatementexpression

opt;expression

opt)statement

for-init-statement: expression-statement declaration-statement

6 Ð

2 for-init-statement

3 The statement iteration-statement

}

}

}

while statement, i

4 condition s. ç

while statement ç1while

2dostatement

1do2 çfor statement ç1Theforstatement

opt;expression-2 opt)statement for-init-statement expression-1 statement expression-2

;}continue instatement

2expression-1 while while(1)

.3for-init-statement for-statement .ç

ç 1 jump-statement:

return expression opt;gotoidentifier;2autoautoauto_{exit()orabort()çbreak statement} ç1_{The}breakiteration-statement

switch iteration-statement orswitch ç

continue statement ç

1 The continue iteration-statement

iteration-statement

a continue . ç

return statement ç

1 returnstatement.

2 voidreturn ç

goto statement ç1The

goto ç

1 declaration-statement: declaration

2 auto or register declaration-statement is

3

{

ly:

lx:

}

4 static

static

constant-expression

5 static

atexit() functions

ç

ç 1 expression-statement declaration

expressionstatementdeclaration

declarator

(statement declaration

.2statementexpression-statementdeclarationTsimple-type-specifier(7.1.6),gTdouble(3)ç3 declaration_{4 type-id}

5 expression-statement declaration

a type-id

{

}

7

Declarations

1

const , volatile

1

declaration:

decl-specifier-seq opt init-declarator-list opt ;

asm-definition

function-definition

template-declaration

linkage-specification

init-declarator-list

decl-specifier-seq

decl-specifier class-specifier or enum-specifier, init-

declarator-list asm-definition linkage-specification

1

decl-specifier:

storage-class-specifier

type-specifier

function-specifier

template-specifier

friend

typedef

decl-specifier-seq:

decl-specifier-seq opt decl-specifier

2 decl-specifier decl-

specifier-seq declaration

7 Ð

type Pc int called Pc type-specifier int

the typedef-name Pc decl-specifier sequence.

3 signed , unsigned , long short int typedef-name

ç

1

storage-class-specifier:

auto

register

static

extern

2 The auto or register

auto

auto declaration-statement expression-statement

3 A register auto

4 extern

5

6 The extern static specifier

static static or extern

extern

7 static const

extern

storage-class-specifier

const

inline static

8 extern

{

}

ç

1

function-specifier:

inline

virtual

2 The inline

inline

inline

3

appears.

4 inline

inline inline

public:

};

{

}

{

}

7 Ð

{

}

{

}

5 The virtual

ç typedef specifier ç1decl-specifier

typedef

typedeffunction-definition

(8.3). typedef-name: identifier typedef typedef-name typedef-name

distance isintmetricp isª int . º2Atypedef ±

3 A typedef

4 A typedef-name class-name class ,

struct union

typedef Ð 5

S();

~S();

};

5

template specifier ç

1 The template çfriendspecifier

ç1Thefriendç1 type-specifier:

simple-type-specifier class-specifier enum-specifier elaborated-type-specifier

::typedef-name const volatile

andvolatile type-specifier type-specifier constextern

constconst initialconst array isconstconstconst

ROMable const constconst

2volatile objects;

volatile and volatile bothconst andvolatile type-specifier 3type-specifier int.

7 Ð

simple-type-specifier:

qualified-class-specifier

qualified-type-specifier

char

wchar_t

short

int

long

signed

unsigned

float

double

void

long or short int

int long double

words signed and unsigned char , short , int long

int signed char

4 class-specifier enum-specifier

5

elaborated-type-specifier:

:: identifier

enum identifier

enum qualified-class-specifier :: identifier

class-key:

class

struct

union

6 identifier elaborated-type-specifier class-name enum-

name (7.2).

7 union

class or struct class or struct

qualified-class-specifier identifier

class-name

qualified-type-specifier:

typedef-name

class-name :: qualified-type-specifier

qualified-class-specifier:

nested-class-specifier

:: nested-class-specifier

nested-class-specifier:

class-name

class-name :: nested-class-specifier

class-name ç ç 1 enum-name enum-name: identifier

enum-specifier:

enum identifier opt { enumerator-list opt }

enumerator-list:

enumerator

enumerator-list , enumerator

enumerator:

identifier

identifier = constant-expression

enumerator-list

=

=

constant-expression

constant-expression

2

defines a , c d b and e 1 f 3 .

3

enumeration.

4 The int ,

14

sizeof() ç

sizeof()

5 e min^e max

b min to b_{max} b minand bmax

eminand emax ç b max abs ( e min abs ( e max^ç M - 1; b min e min - ( b max +

6

makes color col cp

color are red , yellow ,

green , blue 0 , 1 , 20 21

color color

14 int int .

7 Ð

7 wchar_t

ç ç

8

public:

};

{

}

ç

1

asm-definition:

string-literal

asm ç

ç 1 linkage-specification

:linkage-specification:

extern string-literal

{declaration-seq opt}externdeclaration-seq:

declaration Thestring-literal string-literal "C"tion,"C++" "C++"

}2linkage-specification filelinkage-specification linkage-specification ç

3 linkage-specification

same string-literal

4

5

}

static {}

extern

ç

6

7 string-literal

linkage-specification

Ada (not ADA FORTRAN (not Fortran ).

8

Declarators

1

1 The init-declarator-list

init-declarator-list:

init-declarator

init-declarator-list , init-declarator

init-declarator:

opt

2 declaration decl-specifier-seq

( init-declarator-list

* ()

3 Each init-declarator

15

4

15

where T decl-specifier-seq Di init-declarator

8 Ð

declarator:

direct-declarator

direct-declarator:

declarator-id

direct-declarator ( parameter-declaration-clause ) cv-qualifier-seq opt exception-specification opt

direct-declarator [ constant-expression opt ]

( declarator )

ptr-operator:

* cv-qualifier-seq opt

& cv-qualifier-seq opt

qualified-class-specifier cv-qualifier-seq opt

cv-qualifier-seq:

opt

cv-qualifier:

const

volatile

declarator-id:

id-expression

qualified-type-specifier

A class-name

:: ç

ç

1 sizeof or new

type-id

type-id:

opt

type-specifier-seq:

opt

abstract-declarator:

opt

direct-abstract-declarator

direct-abstract-declarator:

direct-abstract-declarator opt ( parameter-declaration-clause ) cv-qualifier-seq opt exception-specification opt

direct-abstract-declarator opt [ constant-expression opt ]

( abstract-declarator )

abstract-declarator

ª integer,

º and ª

double º2 typedef

(7.1.3). 3exception-specification abstractdeclaratorç 1

=

S(int);

};

{

}

ç

1 decl-specifier-seq

one declarator-id

declarator-id identifier auto , static , extern , register ,

friend , inline , virtual typedef declarator-id init-

declarator-list declarator-id decl-specifier-seq

declarator . 2 whereT decl-specifier-seq and D_{declarator-id}

3 decl-specifier-seq

ª . ºtionthedecl-specifier-seq Tª T . º4 where D ªT.º5 where Ddeclarator-id declarator-iddeclarator-iddeclarators.

8 Ð

1 where D

* cv-qualifier-seq opt D1

declarator-id is ª ... cv-qualifier-seq T1 , º where T1

declarator-id cv-qualifier

2

declare ci pc cpc

integer, ppc i p cp

ci , cpc cp

of pc cp

pc++;

const

3 volatile

4

5

1 where D

& cv-qualifier-seq opt D1

declarator-id is ª ... cv-qualifier-seq T1 , ºwhereT1

declarator-id void& mean?çç2

f(d);

declares a f f(d) 3.14 to d .

g() g(3)=7 7

v .

};

{

}

{

h(q);

}

declares p link so h(q) q

3

initializer

extern

ç

ç 1 whereDqualified-class-specifier

cv-qualifier-seqoptD1declarator-id

isª...cv-qualifier-seq class-name T1,º where T1 declarator-id .2 public:};declares pmi and pmf X int Xvoid(int)

8 Ð

//...

3

1 where D

constant-expression opt ] is ª type-modifier T , ºD

isªtype-modifier

T.º constant-expression N N N-1 .2 void_{3 ª º} constant-expression

initializer-clause 4floatfloat́5 x́3dx3d,x3d[i],x3d[i][j]

,x3d[i][j][k]

expression. 5sizeof or & or[] E1[E2] *((E1)+(E2)) .+ E1 E2 E1[E2]the E2 E1operation.6 E ni ´ j ´ ´ k E n -j ´ ´ k * n -7 Here x ´ x x[i] *(x+i) , x isx+i xi

ger.

8

1 where D

parameter-declaration-clause ) cv-qualifier-seq opt

declarator-id is ªtype-modifier

T1,º declarator-id inDisªoptparameterdeclaration-clause

T1.ºparameter-declaration-clause: parameter-declaration-list opt...opt

parameter-declaration-list: parameter-declaration parameter-declaration-list

,parameter-declaration parameter-declaration:

=expression optopt=expression 2Theparameter-declaration-clause * parameter-declaration-clause

(void)

void void

void* ª º ª ... º

<stdarg.h>

3

register storage-class-specifier

ç ç

ª type º or ª typeº

ª typeº

or ªtype,ºcv-qualifier-seq

456Theparameter-declaration-clause

7 ª º8*pi,f(),*fpi(int),

(*fpif(int))(int); ipifpipiffpiffpiandpif*fpi(int) is*(fpi(int)) fpi(*pif)(const 9function fpif10intç12 intpoint(1,4)andpoint(3,4)

3

g f(2) :

{

}

}

{

}

4

5 X::mem1()

X::a

};

X::mem2()

member X::b

6

{

}

8 Ð

7 ç

ç 1 function-definition: decl-specifier-seq

opt optfunction-body function-body: compound-statement Thedeclarator function-definition parameter-declaration-clause

)cv-qualifier-seq opt 2 function-body . 3 { }Hereintdecl-specifier-seq ; declarator

; is thefunction-body . 4 Actor-initializer 5 Acv-qualifier-seq 6 { } 1 initializer:

=initializer-clause (expression-list ) initializer-clause: assignment-expression {initializer-list

,opt}

initializer-list: initializer-clause initializer-list

,initializer-clause 2

3 or

T T*

T T

const and volatile

p2 and p4 ç

const

pointer. 4 5

6 class or struct union

7

8 ()

X X . 9

};

1 An aggregate

initializer initializer-clause

8 Ð

2

initializes ss.a with 1 , ss.b with "asdf" ss.c

3

4 initializer-clause

initializer-clause

5

x

};

y[0]

y[0][0] , y[0][1] y[0][2] y[1] and y[2]

y[3]

};

6 y y[0]

y[1] and y[2]

};

y

7

8

9

ç

10 A POD-struct 16

POD-union ç

ç

1 A char string-literal

’\n’

’\0’ sizeof(msg) is 25 .

2

’\0’ . ç

1 T& ª T º

T T

{

}

2

3

the extern

4 T T T for

which T T

const T

16 ª º

5 const const volatile or

volatile or

const , volatile

6

B D provided B

D D B

Classes

1 A class

2 static static

± ±struct s,union 3chapters.

1class-name

class-name: identifier template-class-id

Class-specifier elaborated-type-specifier

class-name

class-specifier:

class-head

{member-specificationopt}class-head:

optbase-clause optoptclass-key: class struct union 2class-name member-specification class-specifier 345Astructure class-key ç

9 Ð

ç

1

f() f()

S twice. ç 2

elaborated-type-specifier

};

{

}

An elaborated-type-specifier class-key

{

}

};

};

friend

3 An elaborated-type-specifier

{

}

4 identifier

A

5 A typedef-name class-name ç

ç

member-specification:

optaccess-specifier

:member-specification

optmember-declaration: decl-specifier-seq

optmember-declarator-list

opt;function-definition

;optqualified-id

;member-declarator-list:

member-declarator

member-declarator-list

,member-declarator member-declarator: optidentifier opt:constant-expression pure-specifier:

1Themember-specification

9 Ð

member-declaration member-

declaration

the member-specification

2

member-declarator initializer

3 auto , extern register .

4 The decl-specifier-seq member-declarator-list

class-specifier enum-specifier decl-specifier-seq friend

elaborated-type-specifier pure-specifier

5 Non- static

cl cl

cl

fied.

6

};

declares s tnode and sp tnode sp->count refers

count sp points; s.left left

s s.right->tword[0] tword

right s .

7 access-specifier

access-specifier

8 T1 and T2 T1 and T2 are layout-compatible types.

9

10

set ç ç ç

11 ? ç ç 12

13

14

15

16

ª º^ç ç ç

17

18 void*

char* .

19

20

·

· · · ·

·^{17} 21 ç ç 1 NS_{17}

9 Ð

2

};

};

};

ç

1 friend

};

Here set

{ n1.set("abc",&n2,0); n2.set("def",0,0); }

2

3

::

{

strcpy(tword,w);

}

tnode::set set

tnode tword , count , left right

n1.set("abc",&n2,0) , tword n1.tword, and

n2.set("def",0,0) n2.tword strlen , error strcpy

4

5 X

class X ç

this pointer ç1thisthisXisX*const

orvolatilethisisorconst

andvolatile thiswith };Thea++s::hçs::h() const this const ,*this const .2 A const constconst const constconst { x.f();x.g();y.f();}y.g() y is const and s::g() const ç3 volatile volatilevolatile const and vola-tile .

9 Ð

4 const or volatile

const or volatile . ç

ç

1 inline

inline

};

};

b x::f() is X::b b _ class.local.type _.

2 ç

1 static

not2this.or->virtual

34mem clcl::mem .and->.or->mem clfollowing, run_chain

,idleprocess

public:

and reschedule process

{

process::reschedule();

}

5

example,

process::run_chain above.

6

no_of_processes is int is void(*)() .

1

static

__________________________________________ç ç

__________________________________________ ç

2

member-specification

{

}

Here a and p

3 static private or protected 4

aa object.

9 Ð

5 ç ç1Amember-declaratoridentifieropt:constant-expression23 int& ç_1 nested

public: {}{};};

{

}

};

{

}

};

ple,

};

};

};

ç

ç 1 localextern {

};

}

2

ç

ç 1 public: };

1 inheritance derived

base

virtual

2

abstract

3

ç

1

base-clause:

: base-specifier-list

base-specifier-list:

base-specifier

base-specifier-list , base-specifier

base-specifier: qualified-class-specifier

virtual access-specifier_{opt} qualified-class-specifier access-specifier virtual optqualified-class-specifier

access-specifier:

private

protected

public

The class-name base-specifier

class B D D

D indirect

derived

access-specifier

inherited ::

10 Ð

2

public:

};

public:

};

public:

};

3 Derived2 Derived

Base

DAG ª º ADAG ª º Base

Derived

Derived2

4 qualified-id

18

B::f

hides A::f B has A B containing B::f

A containing A::f

{

}

x bp x .

5 class-name :: id-expression notation, id-expression class-

name id-expression .

6 ç18ª dominanceº

ç 123CLC4virtual CVC5AAB:Z’sBBXandYAA

10 Ð

1

id-expression or qualified-id

public:

};

public:

};

{

}

public:

};

public:

};

};

public:

};

{

}

{

public:

};

D

V W B

W

{

}

ple,

10 Ð

{

}

ç

1

.

2 vf Base Derived

Base vf

Base::vf Derived::vf

overrides 19 Base::vf

3 ç ç class BDB ç D ç ç

}; };

19

the virtual

};

{

}

4

5 The virtual

friend in

6

};

};

};

};

{

}

D A

function A::f B1::A::f is B1::f B2::A::f is

B2::f .

10 Ð

7

};

};

};

};

};

Both VB1::f and VB2::f override A::f Error ç

Okay Okay::f

rider.

8

};

};

{

}

9

D::f B::f D::f . ç

ç 1 shape circle andsquare2Anpurebypure-specifier

qualified-id

public:

};

3

public:

};

Since shape::draw() ab_circle::draw()

public:

};

circle circle::draw()

4

5 ç ç 1 (including typedef-names class-names

23::(andnotquali-

::->or.enumerator. 4X::obj.objXptr-> ptrXXaddition, ptrinptr->

Yoperator->()

ptr->operator->() X (13.4.6).

5

6

X

X X

7

X

class X X

8

9 A ctor-initializer

1

public , private protected

private , protected public

friend

2

ç

1

private

protected 11.5). public 2 class are private struct or union are public

};

}; ç

1 access-specifier (10):

access-specifier : member-specification opt

An access-specifier

another access-specifier

11 Ð

public:

};

protected:

private:

public:

};

2 access-specifier

ç

ç 1 public publicpublicprotectedprotectedprotected

public andprotected protected private andprotectedprivatefriend declarations

2access-specifier public declared struct andprivateclassHere

BD2,D4D6D1,D3D5D7andD8.3

public:

};

};

};

}

4 X X*

X . ç

ç 1 qualified-id public protected .2public:

};public:

protected: };

11 Ð

public:

protected:

};

};

ef c , z , z1 , e df D

df b , c , z , z1 , bf , x , y , d , e , df g a B

bf a , b , c , z , z1 , bf , x y xf

D c , z , z1 , e df x g

ff c , z , z1 , e df D X , xf

ff

3

public:

};

public:

private:

protected:

};

public:

protected:

};

public:

};

c and x E B

public:

f();

f(int);

};

public:

};

4

public:

};

public:

};

1

public:

};

{

friend_set(&obj,10);

obj.member_set(10);

}

2 friend

X Y

example,

};

X Y elaborated-

11 Ð

type-specifier

20

(9.1):

};

};

};

};

3

4 extern

5 friend

inline

friend

6 access-specifiers (9.2).

7

};

};

{

}

};

{

}

};

20_{class-key} elaborated-type-specifier

ç 1 qualified-id nested-class-specifier protected: };};};{}{}{}_{ç1 public:};private: f();};}

{

}

B* D ç ç 1 };Since W::f()

C::f() B

1

2 constructors , destructors conversions

3

ç

1

2 pro-

tected

1

2 const or volatile

const or volatile virtual static .

3

public .

4 A X X

X X.

5 A X X& or and

X .

and X::X(X&,

21

21

};

12 Ð

6 X X or ( not

X::X(X)

7

8

determined.

9

10 void return

11

class-name ( expression-list opt )

zz 12 ç ç 1 ç

public:

X(int);

~X(); };

{

}

X(2) f() by X(X&) tively, X(2) f() f(X(2)) b by X(X&) f() b f() a=f(a) a f(a) a .

22

ç

2 ç ç ç

ç

ç parameter.3 ç ç

ç ç ç ç ç12 XXTTtoX34 ç1 public: X(int); };}XXexample,

ç

1 X

conversion-function-id:

operator conversion-type-id

conversion-type-id:

opt

X conversion-type-id

typedef-name type-

specifier-seq

2

public:

};

{

}

{

}

}

3

4

5

public:

};

public:

};

6

public:

};

public:

};

{

}

}

1 cl named ~cl cl

void

const or volatile const or

volatile static .

2 ç ç public . 3

ª left-to-right º4virtual

virtual 567autodeleteexpression new-expression delete-expression

12 Ð

public:

X(int);

~X();

};

{

g(p);

}

8

new-expression

{

f(p);

}

9

delete

10

p->int::~int(); ç ç 1 new-expression

(void*size_t<stddef.h>

new-placement new-expression Tnew-expression

T

2 and

::operator

new(size_t) or

version.

3 new-expression

xalloc xalloc

new_handler ç ç ç

4 Any or X

static

};

};

{ ç

ç

ç

} 5 delete-expression for6voidvoid* .size_t delete-expression rules. 7andordelete-expression block

238AnorXstatic 23

delete-expression

12 Ð

};

};

9 static

};

};

{

}

D

private

formed.

1

ç

ç 1 =

public:

complex();

complex(double);

complex(double,double);

};

=

2

new

3

initializer-clause

Here, v[0] and v[3] complex::complex(double) , v[1]

complex::complex(double,double) v[2] , v[4] v[5]

complex::complex() .

4 M X M M has

X X ctor-initializer

5

ç

ç 1 ctor-initializer ctor-initializer: :mem-initializer-list

12 Ð

mem-initializer-list:

mem-initializer

mem-initializer , mem-initializer-list

mem-initializer:

qualified-class-specifier ( expression-list opt )

identifier ( expression-list opt )

const and

D(int);

};

mem-initializer

mem-initializer

D::D()

2

classes; ª left-to-rightºclass.

3mem-initializer meminitializer public: V();V(int); };public: A();A(int); };

public:

B();

B(int);

};

public:

C();

C(int);

};

4 A mem-initializer

public:

};

initializes X::r X::a X . ç

ç 1 notpublic: };public: {};2ç

ç

1

X

ª synthesized ºX2Xconst

X&:X::X(X&)3Xconstparame-

X&:45XM,Mconst

6X::operator=() X::operator= similarly. 7X&8X::operator=() X

public:

X(int);

};

9 X

public:

};

public:

};

{

}

Here y1.b x1.b and y1.c

10

};

f();

};

{

}

a.f() s::f() s b.f() will

call ss::f() ss ).

13

Overloading

1

() [] = & ->

1

T T T&

{

}

{

}

T T

, T&

, ,

T*

2

3 static

13 Ð

4 A typedef

ª typesº5*[]f(char*);

g(char(*)[10]); ç

1

not

public:

};

public:

};

Here D::f(char*) hides B::f(int)

{

}

{

}

2

private:

protected:

public:

};

ç

1

2

3 n n+1 4

5 X -> X* const . X& ->* and .* is -> and . 6 7

a best-matching sequence. 8 int ® float ®double

inttodouble

int® double .

13 Ð

9 T

T , ,

const and volatile

10 T&

T volatile and T

const

11

12

T* to , T* to , T& to ,

or T& to

float to double

others.

B

A B* to A* void* or

C B C* to B*

A* C& to B& A&

sequences.

13

public:

};

{

}

14

{

}

public:

X(int);

};

public:

Y(long);

};

public:

};

{

}

f(1) f(y(long(1)))

f(x(1)) g(z) g(double(int(z))

f()

different

g()

other.

15

};

Y(X);

};

13 Ð

{

}

ç

1

2 f() and g()

f(&g) f(g) . 3

f() int(...) ç

4

B D

ç

1

operator-function-id:

operator operator

operator:

2

3

# and ## (16).

4

5 new , new[] , delete and delete[]

6

= ,

(unary) & , operator=()

operator=() .

7 ++a º a+=1

+=

8

9 ç

ç 1 @,@x x.operator@()

oroperator@(x) ++and--. ç1 @,x@yeitherx.operator@(y)

oroperator@(x,y)1operator=()

operator=

X,operator= X.

13 Ð

{

}

ç

1

postfix-expression ( expression-list_{opt} )

postfix-expression

expression-list operator()

x(arg1,arg2,arg3) x.operator()(arg1,arg2,arg3) x .

operator()

1 Subscripting

postfix-expression [ expression ]

x[y] x.operator[](y)

x . operator[] ç

ç

1 ->

postfix-expression -> primary-expression

x->m (x.operator->())->m

x operator->() m

operator->() operator->

ç

ç

1 operator++

++

int

int ++

int

public:

};

public:

};

{

}

2 --

14

Templates

1 template

List int float

Shape template

template sort() List

plate.

1

1 A template

template-declaration:

template-parameter-list > declaration

template-parameter-list:

template-parameter

template-parameter-list , template-parameter

template-parameter:

type-parameter

parameter-declaration

type-parameter:

class identifier

The declaration template-declaration ç

2 A type-parameter identifier type-id

template-parameter parameter-declaration type-parameter identifier type-parameter.

3 template-declaration declaration.

Atemplate-declaration

14 Ð

1

public:

vector(int);

};

type-id T

vector T

2 template-class-id :

template-class-id:

template-name < template-argument-list >

template-name:

identifier

template-argument-list:

template-argument

template-argument-list , template-argument

template-argument:

expression

type-id

3 A template-class-id class-name (9).

4

a template-class-id

5 A template-class-id template-name

6

7 template-argument template-class-id

template-parameter-list .

8 Other template-argument constant-expression

linkage,

24

9 vector

10 Here, vector<int> and vector<complex>

vector template.

24 not

11 template-class-id class-name class-name

ple,

12

1 Two template-class-id template

declares x and y

declares x2 and x3 x1 and x4 .

1

2

{

}

3

ç ç

14 Ð

4

5

6

{

}

7

max(a,c) char to int for c .

8

9 Every template-parameter template-parameter-list

}

All template-parameter type-parameter s.

1

2 template-class-id

3

4

5

vector<char*> .

vector

stream<char>

7

1

public:

vector(int);

};

{

}

2 vector<T>::operator[]()

1

};

Here, next_time() task task

preempt() preempt

2 prmt() task ç

task<int> , task<record>

1

};

Here X<int> s int and X<char*> s char* .

2

3 Similarly,

{

};

{

f(&a);

f(&b);

}

Here f(int*) s int and f(char**) s

char* .

1

thrown and

caught

computing.

ç

1

trup:

1

throw-expression try-block

try-block .

try-block:

try

handler-seq:

opt

handler:

exception-declaration ) compound-statement

exception-declaration:

type-specifier-seq

...

throw-expression:

throw assignment-expression opt A try-block statement throw-expression void throw-expression

ª throw-point .ºthrow-expression

ª º code

ª handler .º

15 Ð

2 A goto

1

handler char* type:

}

}

and

public:

Overflow(char,double,double);

};

{

}

f(1.2);

}

}

2 ªnearest ºtry-block

exited; ª º 3 A throw-expression throw

throw is

return statement.

4

sion.

5 A throw-expression throw-expression with

}

}

1

try-block

2

3 try-block

throw-expression ª .º1Ahandler

T,,T&throw-expressiontypeEif[1]TandE[2]TE[3]TET2{g();}_{OverflowOverflowMatherrMatherrMatherrincludingUnderflowandZerodivide.3try-blockç}

15 Ð

4 A ... exception-declaration ...

... try-

block .

5 try-block

try-block

terminate()

6

point.

1

exception-specification

exception-specification:

type-id-list opt )

type-id-list:

type-id

type-id-list , type-id

{

}

2 exception-specification

exception-specification type-id ’s.

3

unexpected()

4 might ç

exception-specification

exception-specification

5 exception-specification

6 exception-specification , throw()

unexpected()

7 X type-id-list exception-specification

X Y* type-id-

list exception-specification Y . 8 An exception-specification

1 terminate() and unexpected()

terminate() Function

1 ple, ± ± exception.

terminate() Ð 5

terminate() set_terminate() :

set_terminate()

terminate() terminate()

is abort() .

2

with return

unexpected() Function

1 exception-specification exception-

specification

unexpected() set_unexpected() :

set_unexpected()

unexpected() unexpected() is

terminate() terminate() is abort()

2 The unexpected()

exception-specification

an exception-specification

{

}

{

set_unexpected(&pass_through);

f(pf);

}

g() to set_unexpected() , f() exception-specification ç

1

2

16

1

#pragma

ç

1 # preprocessing

25

preprocessing-file:

group opt

group:

group-part

group-part:

pp-tokens opt new-line

if-section

control-line

if-section:

opt else-group opt endif-line

if-group:

opt opt opt

elif-groups: elif-group

25 ªlines.º These ªlinesº#

16 Ð

elif-group:

opt

else-group:

opt

endif-line:

new-line

control-line:

opt )

pp-tokens opt new-line

pp-tokens opt new-line

# new-line

lparen:

replacement-list:

pp-tokens opt

pp-tokens:

preprocessing-token

new-line:

2

#

3

preprocessing

4

ç

ç 1 26defined identifier oridentifier

)1#define

#undef

26_Ð

2

3

opt

opt

4

defined

defined

defined

defined unary

0

<<<<<< ??? >>>>>>

intandlongand#ifor#elif27Also, 5optopttoidentifier andidentifier respectively. 6#else#else#else#endif28 ç1 A#include2h-char-sequence

>new-line

<and>3 q-char-sequence"new-line"27 #if if28 #elseor#endif

16 Ð

h-char-sequence > new-line

>

4

include

29

< > "

5

<<<< >>>> .6A#include

#include

<<<<??? >>>> ).

7 #include

8 #include directive:

*/

#else

#endif

ç

1

cal.

2 object-like

#define

3 function-like

another #define

4

)

tion.

5

6 define 29

7 #

8

30

9

opt )

#define

(

) preprocessing

10

ç ç 1 #or##

##_ç

operator ç1Each

#2#\"and\"#and##ç30

16 Ð

operator ç

1 A ##

2 ## preprocessing

3

##

## ç

ç 1 replace. 23_{ç1} #undef 23ª º_{45}

(f)^m(m);

6

#include example */

"hello";

"hello";

# and ##

7

16 Ð

*/

*/

*/

*/

ç

1 #line

2 The

3

4

digit-sequence " s-char-sequence opt " new-line

5

line on ç ç 1 pp-tokensoptnew-line ç

ç 1 pp-tokens

opt^{new-line} ç

ç 1 #new-lineç_{1 LINE}

Ð 9FILE

DATE asc-

timeddTIME"hh:mm:ss"

asctime

STDC Whether

STDC

2 and

3 defined #define

#undef

17

Library

1

1

ç ç ç ç ç ç ç ç ç ç ç

ç 1 ç <new> ç

1

or new-

expressions or

delete-expression

2 , ,::operator

delete(void*)

,,::operator delete[](void*) 3malloc()

,calloc(),realloc() free()

17 Ð

17.1.1.1 and

1 new-expression ::opera-

or

2

3 xalloc

implementations. ç ç ç ç ç ç ç ç ç

4 or ::oper-

_expr.free _malloc()

orcalloc() pointer. ç ç ç ç ç

ç

ç

ç

ç

5

ç ç ç ç

ç

ç

ç

new-handler new-handler and 17 Ð 3

ç ç

new-handler

6 calls

17.1.1.2 and

1 The delete-expression new-expression

Ð ç ç ç ç

ç

2

· · · ç ç

3 ::opera- or 4 calls ::opera- 17.1.1.3placement

17 Ð

1

ç ç ç ç ç

17.1.1.4 new-handler function

1 When

installed new-handler new-handler

set_new_handler() (17.1.1.5).

2

xalloc xalloc

abort() exit() (17.4.10.4.3).

3 new-handler

new-handler ç ç ç ç

4 new-handler xalloc

ªfixes ºset_new_handler(0).

ç ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç set_new_handler() 17 Ð 5

17.1.1.5 set_new_handler()

1 new-handler

set_new_handler() .

new-handler new-

handler Ð

set_new_handler()

set_new_handler() ç ç ç ç ç ç

ç

ç

ç

ç

ç

<type_info> ç

1 Class

Type_info

<Type_info.h>private:

public:

};before before ships. 17.1.3.1.1

terminate() 1· tion.

17 Ð

2 terminate() terminate-function (17.1.3.1.2).

17.1.3.1.2 terminate-function

1 terminate-function set_terminate() (17.1.3.1.3).

2 ç ç ç ç

3 abort() (17.4.10.4.1).

17.1.3.1.3 set_terminate()

1 terminate-function

set_terminate() .

terminate-functions ._______________________________________________________________________ç

ç_______________________________________________________________________ çexception-specification s1exception-specification 17.1.3.2.1 unexpected() exception-specification exception-specification

.1unexpected() unexpected-function

(17.1.3.2.2). 17.1.3.2.2 set_unexpected()

(17.1.3.2.3).

1terminate()

(17.1.3.1.1), abort() exit( (_lib.exot _

unexpected-function 17 Ð 7

ç ç ç ç ç

2 unexpected-function isterminate() (17.1.3.1.1).

17.1.3.2.3 set_unexpected()

1 unexpected-function

set_unexpected() .

unexpected-function s. ç ç ç

1

17.1.3.3.1 xmsg exception

public:

private:

};

library: ç ç ç ç ç

1

{

real_main(argc,argv);

} } x.why() xmsg(s).why()~==~s .

message. ç ç ç ç

xmsg::raise()

ç ç ç ç

ç

17.1.3.3.2 xalloc exception

public:

private: }; 1 An xalloc new-handler

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç 17.1.3.3.3bad_cast exception çpublic:

private: };1ABad_cast dynamic_cast ç

ç

ç

ç

ç

1 A ( NTCS ) 31

31 NTCS ª string.º ª NTCS º

ª º a NTCS

ª length ºNTCS

ªvalueº

2 A letter

3 The 32 setlocale function

(17.4.4). ç ç 1 header

,33#include pre- 23 <and>undefined. 4 <assert.h>

depends NDEBUG

34_ç 1

·

· both and linkages.

·

· 32 localeconv, fprintf

,fscanf,printf

,scanf , sprintf , sscanf ,vfprintf ,vprintf ,vsprintf , atof strtod .33 < and >34 ª º

17 Ð

·

linkage.

35

·

· and 36

2 37

<errno.h>

1 <errno.h> 2 <float.h> and <limits.h>

1 <float.h> and<limits.h> parameters. 2 ç <stddef.h> ç

1 <stddef.h>

2

ptrdiff_t

size_t

sizeof

wchar_t

<2.2.1>wchar_t ç ç 3 NULL

offsetof( type , member-designator )

size_t

35_{errno , setjmp va_end .} 36 37

<stddef.h> 17 Ð 11

ç ç

The member-designator static type t;

&(t. member-designator ) 4 By struct or union offsetof ç ç

ç

1

38

#if

2

39

<assert.h>

1 <assert.h> assert

NDEBUG

not <assert.h> assert 2 ç <ctype.h> ç

1<locale.h>1<math.h>1 ç <setjmp.h> ç3839

17 Ð

1 <setjmp.h> setjmp

40

2

jmp_buf

3 setjmp

setjmp ç

ç

setjmp macro

ç1Thesetjmp jmp_buf longjmp function. 2setjmp setjmp 3setjmp · · statement; · !

· void ).

ç

longjmp function ç

1 The longjmp setjmp

jmp_buf

setjmp

execution 41

2 longjmp

setjmp setjmp invo-

longjmp

3 longjmp

longjmp

40_{41 return longjmp setjmp}

longjmp Ð 13

4

longjmp, longjmp

5 After longjmp

setjmp val longjmp

setjmp val setjmp ç

<signal.h> ç 1 ç <stdarg.h> ç 1 ç <stdio.h> ç 1 ç <stdlib.h> ç

1 <stdlib.h>

macros.

42

2 size_t

div_t

div

ldiv_t

ldiv function.

3 NULL

EXIT_FAILURE

and

EXIT_SUCCESS

exit

RAND_MAX

rand

MB_CUR_MAX

LC_CTYPE

MB_LEN_MAX . ç

17.4.10.1 NTCS ç 1 ç ç 1 ç 42

17 Ð

ç

1 calloc , malloc realloc

2 and

43 3 ç ç

abort Function

ç144çatexit function ç1 çexit function ç1 The exit exit2 atexittion. 453 exit .) 464 tmpfileremoved. 475 statusEXIT_SUCCESS status is EXIT_FAILURE unsuccessfultermination6 The exit çgetenvfunctionç1 ç_{system function} ç1_{ç43 andmalloc44 abort4546 maininmain exit.47}

ç 1 ç ç 1 ç ç 1 ç NTCSfunctions ç 1 ç 17.4.11NTCShandling<string.h> ç 17.4.11.1NTCS ç

1 <string.h>

48

size_t NULL

or

fined. ç

ç 1 memcpy

,memmove

,strcpy

strncpyfunctions.]

ç1 strcat and strncatfunctions.] ç1 çmemchr functions ç_{1 The memchr functions 49 ctial n s .2 The memchr çstrchr functions ç4849 const const}

17 Ð

1 The strchr functions

50

c char NTCS

by s NTCS .

2 The strchr

NTCS . ç

strcspn function ç 1 ç strpbrk functions ç

1 Thestrpbrk functions51 NTCS s1 NTCS s2.

2 Thestrpbrk s2 s1. ç strrchr function ç

1 Thestrrchr functions52 c char NTCS bys NTCS.

2 Thestrrchr c

NTCS. ç strspn function ç ç strstr functions ç

1 Thestrstr functions53 NTCS s1 NTCS s2 2 Thestrstr NTCS NTCS s2 NTCS s1. ç strtok function ç 1 ç ç 1 ç <time.h> ç

50 const const 51 const const 52 const const 53 const const

<time.h> 17 Ð 17 1 ç ç 1 ç ç

1

ç

1

2

structs.

1 typedef

template

class-name:

identifier

template-class-id

enum-name:

identifier

typedef-name:

identifier

typedef-name class-name (9.1).

1

expression:

assignment-expression

expression , assignment-expression

18 Ð

assignment-expression:

conditional-expression

throw-expression

assignment-operator:

conditional-expression:

logical-or-expression

logical-or-expression ? expression : assignment-expression

logical-or-expression:

logical-and-expression

logical-or-expression || logical-and-expression

logical-and-expression:

inclusive-or-expression

logical-and-expression && inclusive-or-expression

inclusive-or-expression:

exclusive-or-expression

inclusive-or-expression | exclusive-or-expression

exclusive-or-expression:

and-expression

exclusive-or-expression ^ and-expression

and-expression:

equality-expression

and-expression & equality-expression

equality-expression:

relational-expression

equality-expression == relational-expression

equality-expression != relational-expression

relational-expression:

shift-expression

relational-expression < shift-expression

relational-expression > shift-expression

relational-expression <= shift-expression

relational-expression >= shift-expression

shift-expression:

additive-expression

shift-expression << additive-expression

shift-expression >> additive-expression

additive-expression:

multiplicative-expression

additive-expression + multiplicative-expression

additive-expression - multiplicative-expression

multiplicative-expression:

pm-expression

multiplicative-expression * pm-expression

multiplicative-expression / pm-expression

multiplicative-expression % pm-expression

pm-expression:

cast-expression

pm-expression .* cast-expression

pm-expression ->* cast-expression

cast-expression:

unary-expression

( type-id ) cast-expression

unary-expression:

postfix-expression

++ unary-expression

-- unary-expression

sizeof unary-expression

type-id )

new-expression

delete-expression

unary-operator:

new-expression:

:: opt new new-placement opt opt

:: opt new new-placement opt ( type-id ) new-initializer opt

new-placement:

( expression-list )

new-type-id:

opt

new-declarator:

* cv-qualifier-seq opt new-declarator opt

qualified-class-specifier cv-qualifier-seq opt new-declarator opt

direct-new-declarator

direct-new-declarator:

direct-new-declarator opt [ expression ]

new-initializer:

( expression-list opt )

delete-expression:

:: opt delete cast-expression

:: opt cast-expression

postfix-expression:

primary-expression

postfix-expression [ expression ]

postfix-expression ( expression-list opt )

simple-type-specifier ( expression-list opt )

postfix-expression . id-expression

postfix-expression -> id-expression

postfix-expression ++

postfix-expression --

type-name expression )

expression )

type-name )

18 Ð

expression-list:

assignment-expression

expression-list , assignment-expression

primary-expression:

literal

this

:: identifier

:: operator-function-id

:: qualified-id

( expression )

id-expression

id-expression:

identifier

operator-function-id

conversion-function-id

~ class-name

qualified-id

qualified-id:

nested-class-specifier :: id-expression

literal:

integer-literal

character-literal

floating-literal

string-literal

integer-literal:

opt

opt

opt

decimal-literal:

nonzero-digit

octal-literal:

0

hexadecimal-literal:

0x hexadecimal-digit

0X hexadecimal-digit

nonzero-digit:

octal-digit:

hexadecimal-digit:

integer-suffix:

opt

opt

unsigned-suffix:

long-suffix:

character-literal:

’ c-char-sequence ’

L’ c-char-sequence ’

c-char-sequence:

c-char

c-char:

’ \

escape-sequence

escape-sequence:

simple-escape-sequence

octal-escape-sequence

hexadecimal-escape-sequence

simple-escape-sequence:

octal-escape-sequence:

\ octal-digit

\

\

hexadecimal-escape-sequence:

\x hexadecimal-digit

floating-constant:

opt floating-suffix opt

opt

fractional-constant:

digit-sequence opt . digit-sequence

digit-sequence .

exponent-part:

e sign opt digit-sequence

E sign opt digit-sequence

sign:

digit-sequence:

digit

18 Ð

floating-suffix:

string-literal:

" s-char-sequence opt "

L" s-char-sequence opt "

s-char-sequence:

s-char

s-char:

" \

escape-sequence

2

declaration:

decl-specifier-seq opt init-declarator-list opt ;

asm-definition

function-definition

template-declaration

linkage-specification

decl-specifier:

storage-class-specifier

type-specifier

function-specifier

template-specifier

friend

typedef

decl-specifier-seq:

decl-specifier-seq opt decl-specifier

storage-class-specifier:

auto

register

static

extern

function-specifier:

inline

virtual

type-specifier:

simple-type-specifier

class-specifier

enum-specifier

elaborated-type-specifier

:: typedef-name

const

volatile

simple-type-specifier:

qualified-class-specifier

qualified-type-specifier

char

wchar_t

short

int

long

signed

unsigned

float

double

void

elaborated-type-specifier:

:: identifier

enum identifier

enum qualified-class-specifier :: identifier

class-key:

class

struct

union

qualified-type-specifier:

typedef-name

class-name :: qualified-type-specifier

qualified-class-specifier:

nested-class-specifier

:: nested-class-specifier

nested-class-specifier:

class-name

class-name :: nested-class-specifier

enum-specifier:

enum identifier opt { enumerator-list opt }

enumerator-list:

enumerator

enumerator-list , enumerator

enumerator:

identifier

identifier = constant-expression

constant-expression:

conditional-expression

linkage-specification:

extern string-literal { declaration-seq opt }

extern

declaration-seq:

declaration

18 Ð

asm-definition:

string-literal

1

init-declarator-list:

init-declarator

init-declarator-list , init-declarator

init-declarator:

opt

declarator:

direct-declarator

direct-declarator:

declarator-id

direct-declarator ( parameter-declaration-clause ) cv-qualifier-seq opt exception-specification opt

direct-declarator [ constant-expression opt ]

( declarator )

ptr-operator:

* cv-qualifier-seq opt

& cv-qualifier-seq opt

qualified-class-specifier cv-qualifier-seq opt

cv-qualifier-seq:

opt

cv-qualifier:

const

volatile

declarator-id:

id-expression

qualified-type-specifier

type-id:

opt

type-specifier-seq:

opt

abstract-declarator:

opt

direct-abstract-declarator

direct-abstract-declarator:

direct-abstract-declarator opt ( parameter-declaration-clause ) cv-qualifier-seq opt exception-specification opt

direct-abstract-declarator opt [ constant-expression opt ]

( abstract-declarator )

parameter-declaration-clause:

parameter-declaration-list opt ... opt

parameter-declaration-list

parameter-declaration-list:

parameter-declaration

parameter-declaration-list , parameter-declaration

parameter-declaration:

= expression

opt

opt = expression

function-definition:

decl-specifier-seq opt opt function-body

function-body:

compound-statement

initializer:

= initializer-clause

( expression-list )

initializer-clause:

assignment-expression

{ initializer-list , opt }

initializer-list:

initializer-clause

initializer-list , initializer-clause

ç

1

class-specifier:

class-head { member-specification opt }

class-head:

opt base-clause opt

opt

member-specification:

opt

access-specifier : member-specification opt

member-declaration:

decl-specifier-seq opt member-declarator-list opt ;

function-definition ; opt

qualified-id ;

member-declarator-list:

member-declarator

member-declarator-list , member-declarator

member-declarator:

opt

identifier opt : constant-expression

pure-specifier:

18 Ð

base-clause:

: base-specifier-list

base-specifier-list:

base-specifier

base-specifier-list , base-specifier

base-specifier:

qualified-class-specifier

virtual access-specifier opt qualified-class-specifier

access-specifier virtual opt qualified-class-specifier

access-specifier:

private

protected

public

conversion-function-id:

operator conversion-type-id

conversion-type-id:

opt

ctor-initializer:

: mem-initializer-list

mem-initializer-list:

mem-initializer

mem-initializer , mem-initializer-list

mem-initializer:

qualified-class-specifier ( expression-list opt )

identifier ( expression-list opt )

operator-function-id:

operator operator

operator:

1

statement:

labeled-statement

expression-statement

compound-statement

selection-statement

iteration-statement

jump-statement

declaration-statement

try-block

labeled-statement:

identifier : statement

case constant-expression : statement

statement

expression-statement:

expression opt ;

compound-statement:

{ statement-seq opt }

statement-seq:

statement

selection-statement:

condition ) statement

condition ) statement else statement

condition ) statement

condition:

expression

= expression

iteration-statement:

condition ) statement

do statement expression

opt ; expression opt ) statement

for-init-statement:

expression-statement

declaration-statement

jump-statement:

return expression opt ;

goto identifier ;

declaration-statement:

declaration

1

#define

#define identifier ( identifier , ... , identifier ) token-string

filename "

filename >

#line constant " filename " opt

#undef identifier

conditional:

opt else-part opt endif-line

if-part:

18 Ð

if-line:

constant-expression

identifier

identifier

elif-parts:

elif-line:

constant-expression

else-part:

else-line:

endif-line:

1

template-declaration:

template-parameter-list > declaration

template-parameter-list:

template-parameter

template-parameter-list , template-parameter

template-parameter:

type-parameter

parameter-declaration

type-parameter:

class identifier

template-class-id:

template-name < template-argument-list >

template-name:

identifier

template-argument-list:

template-argument

template-argument-list , template-argument

template-argument:

expression

type-id

ç

1

try-block:

try

handler-seq:

opt

handler:

exception-declaration ) compound-statement

exception-declaration:

type-specifier-seq

...

throw-expression:

throw assignment-expression opt

exception-specification:

type-id-list opt )

type-id-list:

type-id

type-id-list , type-id

19

Compatibility

1 and

1

2

3 sizeof(’a’) equals sizeof(int) sizeof(char) .

4

sizeof(A) equals sizeof(int) sizeof(e)

sizeof(int) .

5

{

}

1 ç ç

1

2

19 Ð

3 float

4

5

6

7 const

8

9 new and delete

10

11

12 const volatile void*

13 void*

14 15 ç

ç

1

2

3 protected

4 5 Operators new and delete

the ª this º678Theoverload

910volatile

11static 12static 13const andvolatile 1415Operators ->,->*,1617++and--18191ment._{ç1 CHANGE //RATIONALE}

{

+a;

}

tor.

//*

2 CHANGE

throw

compl

RATIONALE

3 CHANGE int to char

RATIONALE

ç

ç 1 CHANGE ª º

19 Ð

RATIONALE

2 CHANGE

RATIONALE

struct

3 CHANGE const extern ,

RATIONALE const

const const

4 CHANGE

RATIONALE

5 CHANGE ª º

ª º RATIONALE ª º

6 CHANGE char* and void*

requirements

RATIONALE

ç

ç 1 CHANGE ª º_{ª º}RATIONALE

2CHANGE void* }RATIONALE used.

3 CHANGE void*

RATIONALE

1 CHANGE

2

3

ity.]

RATIONALE

:

4 CHANGE

RATIONALE

ª obsolescent º

5 CHANGE ª º

ª º of

ª º6RATIONALE

7CHANGE RATIONALE

8CHANGE RATIONALE

switch andgotostatements 1CHANGE RATIONALE

19 Ð

2 CHANGE

RATIONALE

1 CHANGE static or extern

};

RATIONALE

static

2 CHANGE

spaces)

Example:

RATIONALE class ,

struct or union

3 CHANGE

RATIONALE

4 CHANGE

Example:

RATIONALE

5 CHANGE

Example:

RATIONALE

1 CHANGE

Example:

RATIONALE

arguments).

19 Ð

ª obsolescent º2CHANGE

allowed Example: RATIONALE

3CHANGE

ª old-style º ª old-styleº

ª obsolescent.

ºRATIONALE

4CHANGE

’\0’’\0’ Example: RATIONALE

’\0’.

1 CHANGE

Example:

{

}

RATIONALE

class , struct , union or

enum

::

2 CHANGE

Example:

};

RATIONALE

};

19 Ð

3 CHANGE

ration

Example:

};

RATIONALE

renamed.

ç

ç 1 CHANGE

STDC

RATIONALE __ STDC __

__ STDC __12overload

decl-specifier ,overload fier.345Anint67operator++()

++function operator--()

--8 ç1 old-function-definition: decl-specifiers opt opt function-bodyold-function-declarator: declarator ( parameter-list opt )

parameter-list:

identifier

parameter-list , identifier

(...)

tion. 2 ç ç 1 mem-initializer

class-namepublic:

};};Bi.this1thethisthisthisthis

};2thisauto,static 3tothisthis 4this*const

thispointer. ç

ç 1 (int(*)())p->f

± ± undefined. ç

19 Ð

ç

1

struct

ple,

};

};