[intro]

1

2

1)

3

4

5

6

7

1 Ð . çÐ *2.1)__________________1)library.

1 ±

1 ± 1 ±

Ð argument:

throw

ª º or ªºÐ_{The çª B º}D

ª D. º Refer-

Ð

Ð Ð

Ð

Ð parameter: ç ç ç template-parameter ª º or ç

to ªº ª º or ª ºÐ signature:Ð Thechange.Ð__________________2)

±27).

1 italic_{ª ºªopt ,º so}

{ expressionopt}

2 Ð X-name class-name, typedefname).

Ð X-id qualified-id). Ð X-seq X declaration-seq

tions).

Ð X-list X expression-list

1 byte.

low-order

high-order ç

[intro.object] ç ç

1 object ç

ç definition new-expression ç name ç

storage lifetime ç

ç polymorphic ç ç

ç

expression ç2ç

sub-objects ç . x x

Ð If xx.

Ð x x. 34alignmentç

1 ±

1

ç

herein.

2 ç ç 3 ç ª º ç ª º 1 2 sizeof(int) 3_ç

input.

4

5

6 volatile

3)

7 full-expression

8

expression initializer is ç

( expression-list )

expression-list

initializer is

= initializer-clause

assignmentexpression

__________________3)

9 ç

10 4) . 11

5)

ç 12

6)

.

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

__________________

4) 5) ç 6)

[lex]

1

#include

ç

ç

1

7)

ç

comment 8)

< #include

#include prepro-

concatenated.

ç

translation

unit .

__________________

7) ç 8) aª line-splicingº /*//comment

ª line-splicing º backslash.

ç ç ç ç ç

1

ª º

Ð

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

çç çç çç çç_ç ç ç ç ç ç ç ç ç ç ç ç ç

preprocessing-token: header-name identifier pp-number character-constant string-literal preprocessing-op-or-punc ç

1 * 2 A ,identifiers, , character

constants ,,preprocessing-op-or-punc ç’"

ç

literal.

3

4 1Ex

1 and Ex

Ex +1 1E1 is E

name.

5 x+++++y xandy

expression. ç

[lex.digraph] ç ç 1 ç9).2 ç10) çÐ_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________{____________________________________________________________________________________________________________________ çç}_ç_ç_ç_{[lex.token] ççtoken: ççidentifierççkeywordççliteralççoperatorççpunctuator} çç 1 çª º çerals. *__________________ ç 9)_ª digraphs_{º ª digraph} º_ç

%:%: ç

ªdigraphs º

. çç

10)Thus[and<: ª stringized º (16.3.2 _ çç

2 ±

1 /* */

//

ç // ,/* */ //

// and /* /* comment.

identifier:

nondigit

nondigit :

digit :

1 ç score _

1 ç Ð keywords ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

2 ç

Ð

ç ç

ç ç ç

3

4 ç ç preprocessing-op-or-punc: çç çç çç çç çç çç çç çç çç

çç

preprocessing-op-or-punc ç(2.1).

5sizeofç_{<new.h>1 ªconstants º ).literal: integer-literalcharacter-literalfloating-literalstring-literalboolean-literalinteger-literal: optopt opt}

2 ±

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:

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

types.

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’

L L’x’ L char

L int

2 L L’ab’

wchar_t

3 ’ " , ? \ ç

Ð

new-line \n

HT \t VT \v backspace BS \b CR \r FF \f alert BEL \a

ooo \ooo hhh \xhhh ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

2 ±

4 \ ooo

\x hhh x

char wchar_t (for

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

floating-suffix:

1 e or E

ç

e (or E ç

double f and F specify floatland

Lspecify

.string-literal:

"s-char-sequence opt"L"s-char-sequence opt"s-char-sequence: s-char s-char: "\escape-sequence 1L"..."orL"..."Lª n char º and static n

undefined.

2 L L"asdf"

ª n wchar_t , ºwhere

nçç3 ’\xA’ and ’B’_{’\xAB’ ).4 ’\0’" \ . ç5 boolean-literal:falsetrue1} false

andtruebool

[basic]

1 object

name lvalue declaration

definition type , scope , linkage

compound

2

3 An entity

4 A name label

5 declaration

goto labeled-statement

scope

6

main()

{

}

j j includes

j j

, }

j (the j { and } ,

i j

7

.

8 Ð Ð

3 ± Ð *9ç*12 definitionextern initializer function-body typedef declarationusing using directive(7.3.4).3 defines a_{defines cdefines fdefines Sdefines X xyX}; defines X::ydefinesdefinesdefines N1defines anXdeclares adeclares cdeclares fdeclares Sdeclares Intdeclares anotherXdeclares N::d4 };main(){ b=a;} C}

};

5 elaborated-type-specifier (7.1.5.3).

ç ç ç ç ç

1

2 used ç ç

ç ç ç ç ç ç ç

3 sizeof opera-

tor.

ç ç ç ç

ç

4

ç ç ç ç ç ç ç

ç_ç ç ç ç ç ç

X :

3 ±

declare X

use X

use X 5 ç ç ç ç ç ç 6 ç 7 ç ç ç ç ç

1 ç

1

2 ç 3 catch

4 for-init-statement , condition if ,while

,for,andswitch if,while

,forswitch 5do1ç1 scope.

1

the ::

2 global

global .

1 *Ð .class,_{Ð ->Ð} ::class,

Ð (7.3.3). * 2 3

1 ç class.

23 ç4ç

visible .

5 reach ç ç ç ç ç

ç ç ç ç ç ç ç

3 ±

1

:: ç

::

1 class , struct union :: enum

public: }; main() {

} elaborated-type-specifiers

1 The initializer

2 x 3 4 friend ç

5 elaborated-type-specifier friend declara- ç67

ç [class.scope] ç ç

1 ç typedef-name namespace-name s ç

class-name ç

ç ç2 ç

ç ç ç ç 3 ç using ç

ç4çnested-name-specifier çnested-name-specifier ::ç. -> ç5 çusing ç6 çusing ç_{7 çX X çX X Y çX Y Y X çX X or, çX X çusing çdefinitions.} ç8ç_{X çX X X çY Y Y çX X çX çusing ç9 çfriendçfriend çfriend çfriend ç10 çparameter-çdeclaration-clause ctor-initializer çctor-initializer çctor-initializer . ç}

3 ±

11 ç initializer expression çstatic

XXçclass X X Y Y çY ç_{using directive çthe initializer static ç}12ç ç ç çç ç ç ç ç

1 A program

declaration-seqopt

2 linkage ç * Ð ç Ð ç Ð * 3 Ð static const

declaredextern

Ð static inline

declared extern Ð * 4 * Ð Ð Ð Ð *

ç ç ç ç ç

5 extern

6 ç

{

}

7 *Ð overloading. *8 çdiagnostic. çç9 linkage-specification(7.5).1 main_{2 argv main() çor argc argc argv[0] throughargv[argc-1] argv[0]"" argv[argc]==0 .}

3 ±

3 main() main()

main() main()

inline or static main

main ç

4 ç<cstdlib> ç

5 main()

exit() main without

return

ç ç ç ç ç

1 ç main()

ç ç 2 terminate()(18.6.1.3). ç

1 main()

exit() atexit() from ç

<cstdlib> atexit() ç

atexit() ç

the atexit() 2

atexit()

called.

3 ç

<cstdlib>

atexit() . ç

[basic.stc] ç ç 1 ç ç Ð çÐçÐ2 ç(5.3.4). ç3çstatic

,automutable below. ç 4 ç 5 ç The lifetime ç

ç duration. ç çç

çç çç çç ççç ç ç ç ç ç ç ç ç ç ç ç ç 6 ç 1 ç

2

ç ç ç ç ç

3 static çstatic4static ç 5 ç

3 ±

1 auto or register static have automatic ç

2 ç 3 ç 4 ç 1 new-expression delete-expression and_*

global and . ç2

ç ::operator

new(size_t) , , ç

3

1 ç void* size_t

<cstddef> (18).

2

ç

11) 3 ç installed new_handler 12)

bad_alloc ç

bad_alloc.4

__________________ ç 11) malloc() or calloc() ç ç

12)

new_handler çset_new_handler()

1 ç 2 voidvoid*

size_tç3_{4 çpointer invalid ç5 indeterminate13)1 çmutable keyword1 mutable}7.1.5.1. *

1 *ç 2 ç ç 3 çincomplete types çvoidç;4 ª º çª º çªT º and ª Tº_{typedefcompleted.5__________________13)}

3 ±

{

}

{

} 6 ç7çT1andT2T1andT2arelayout-compatible ç

1 numeric_limits (18.2) ç

*2charcharunsigned orsigned char,çchar çchar3 An enumeration4 : ª º ,ªº , ªintºª . º çint5 :ª º , ªº , ª º ªint, º ç14)ç__________________14) type-specifier

ç 6 unsigned

nwherenoverflow.7Typewchar_twchar_t.8 booltrueorfalse.15)signed,unsigned,shortboolboolint bool_{9Typesbool,char,wchar_t integralçint , , long ç ççª º çç10 çtypes: float , double double providesfloatdouble . Integralandfloating arithmetictypes. *11 Thevoid void çvoid ç?: (5.16).ç12 ç1 Ð arraysÐ functionsÐ} pointers

Ð references

Ð constants Ð classes

Ð unions * Ð 16)

__________________ 15)

bool

true nor false .

16)

3 ±

2

3 T ª T . º * int ª int º X ª X . º Point- ç ç ç 4 void*

void* ç

void* ç

char* .5

ªpointersº

1 *ç

const-qualified volatile-qualified ç

const-volatile-qualified ç

const decl-specifier-seq const- çvolatile

ç decl-specifier-seq . ç cv-qualifiers decl-specifier-seq const-volatile-qualifiedç ç 17)_ç ç ç 2 ç ç 3 ç

Ð const and volatile

< const ç

< volatile ç

< ç

const < ç

volatile < ç ç ç ç ç ç ç

ç ç ç ç ç ç ç

4 cv (or cv1 , cv2 *

const volatile

ªcv T , º where T is

__________________

17)_ç

1 typedef

template

1 lvalue or rvalue . 2 Ð type Ð

18)3Ethen*EEf()4+_{ç5 type.6 ç}7ç8_{çvoid9 ç10 ç}11_ç12 ç 13 const

mutable ç

14 modifiable

__________________ 18) ç

[conv]

1 Ð Ð if ç

bool .

Ð switch

Ð return

2 ç ç ç 34&1T.19)2sizeof 31ª º orªTºª T .º__________________19)

4 ±

1 T ª T . º20)21

ª cv1 Tº ª cv2 T º if ª cv2 T º is

ª cv1 T . º *

2 ª X cv1 T º ª ç

X cv2 T º if ª cv2 T º ª cv1 T . º ç

3 ç 21)

similar T N >

T Tcv n * cv

and

T Tcv n * cv

cv i , j is const , volatile , T 1

T Ð Ð j > const cv j then const cv j volatile .

Ð the cv j and cv j const cv k < k < j . 4 ç ªmem- ç

berº1char,,,intintifint.2wchar_t int,,long, or.3 intifintif22).4boolintfalsetrue 5__________________20) ç_{function.21) *22)}

± 3

1 float double

2

1

2 n where n

truncation).

3

4 bool bool

for false true .

5

1

2

sions.

1

bool

2

bool false true .

1 )

equal.

2 ª cv T , ºwhereT

ª cv void .º

3 ª cvD,ºwhere

Dª pointerto cv B ,ºwhere

BDBD,

1

the

2 ª B cv T ,ºwhere

Bª D cvT,º where D B BDD B ª D cv T ,ºçD BB D23)_{1 ª cv D, º where D ªcvB,ºwhereBD B D ç1 type bool falsetrue .2 __________________23) void* .}

[expr]

1

ç

2

++a meaning a+=1 ,

24)

3 ç ç ç

4 ç

ple,

5

6 , , T&, T and T* Tcan T*_ç

7 ª Tºª T º8object-expression

.ç9 ç__________________24) bool += bool . ç

5 ±

10

11

ª º

ç appropriately.^ç

ç ç ç ç ç ç

ç

ç

ç

ç

12 Ð .

Ð double double .

Ð float float .Ð 25)ç

Ð .Ð.Ð long long .Ð unsigned unsigned .Ð int .13 çÐ çÐ çÐ çÐ çobject, çÐ çÐ çÐ 26)___________________{25) bool , wchar_t26)}

1 :: .

primary-expression:

literal

this

:: identifier

:: operator-function-id

:: qualified-id

( expression )

id-expression

2 A literal

3 this

this ç

body.

this in mem-initializers . ç ç ç ç ç

4 :: identifier qualified-id operator-function-id operator-function-id operator-function-id operator-function-id :: ç

5

6 A id-expression primary-expression . and -> (5.2.4):

id-expression:

unqualified-id

qualified-id

unqualified-id:

identifier

operator-function-id

conversion-function-id

~int() ~class-name ç ç ç ç

ç

7 An identifier id-expression operator-function-id

conversion-function-id class-name ~

qualified-id:

8 A nested-name-specifier ::

qualified-id ç

The class-name class-name ç

Where class-name :: class-name class-name

class-name class-name class-name ç

5 ±

N1::N2::N3::n

9 qualified-id id-expression conversion-function-id conversion-type-id

qualified-id

nested-name-specifier

1

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-id expression )

type-id expression )

type-id expression )

type-id expression )

expression )

type-id )

expression-list:

assignment-expression

expression-list , assignment-expression

1 ª T ºçª T . ºª T º ç

E1[E2] *((E1)+(E2)) *

and +

1 27)

ç ç id-expression

ç this f() this->f() (see ç

ç

virtual

__________________ 27) ç

2

virtual ç

void .

3

ç const

4 ç ...

5

...

6 float double

of char , short int or unsigned

int , unsigned , long,or

ç ç ç ç ç ç ç

7

8

9

10

11

1 A simple-type-specifier expression-list ç ç t t

2 A simple-type-specifier

5 ±

1 . -> id-expression

28)

id-expression

2 ª ºbe

ª º id-expression ç E1 has

ª X , º E1->E2

(*(E1)).E2

29)

.

3 id-expression qualified-id nested-name-specifier qualified-id ç

nested-name-specifier qualified-id

postfix-expression nested-name-specifier of

the qualified-id

postfix-

expression

nested-name-specifier template-id template-argument s

postfix-expression occurs.

4 id-expression conversion-function-id conversion-type-id

postfix-expression

5 Abbreviating object-expression.id-expression as E1.E2

cq const

const ; vq volatile volatile . cv ç

6 If E2 ª T º E1.E2 E1.E2 is T ç

Ð If E2 E2 is T E1.E2 ç

E1.E2 is T . ç

Ð If E2 E2 is ª cv ç

T º E1.E2

E1.E2 E2 ª cv ç

T º .

Ð If E2 E1 is ª X º E2 is ª T º , E1 is E1.E2 vq12 ª union ºofvq1andvq2

ifvq1orvq2isvolatile vq12 isvolatile cq12

ª union º of cq1 and cq2 cq1 or cq2 is const cq12 is const E2

mutable E1.E2 is ª vq12 T º E2 mutable mem-

E1.E2 is ª T º .

Ð If E2 E2 is ª cv ç

T º E1.E2 is not

X

__________________28)

id-expression 29) E1_ª Xº(*(E1))

E1.E2 is ª classX ’scv

Tº. ç ÐIfE2 E1.E2

Ð If E2 E2 is T E1.E2 ç

E1.E2 is T . ç

7 ª º

1 ++

1

bool true

2 -- ++

bool .

1 dynamic_cast<T>(v) v ç

T . T ª cv

voidº*

dynamic_cast dynamic_cast ç2

IfTvçtypeT T v çT . ç3 çv R çR çv ç4 çv R . ç_{5 çIf T is ª cv1 B º and v ª cv2 D º B D çB D v T is ª cv1 B º çand v ª cv2 D º B D 30) B sub-object çD v cv1 çcv2 B çof D {}6 çOtherwise, v ç}7If_{Tisªcvvoid,º v.çvT.__________________}

30)vBç

5 ±

8 v , v T ç T

T T

fails .

public.’’ ç ç ç ç ç ç ç

ç

ç

ç

ç 9 ç bad_cast ç

{

}

{

}

dynamic_cast ç

1 typeid ç

type_info type-id expression

respectively. ç 2expression type_info ç ç 3 ç expression

* 31)çtypeidbad_typeid typeid ç

__________________31)Ifp*p,(*p),((*p))

4 expression p 32)

ç

typeid typeid(*p) ç

5 çtype_info expression expression ç

6 ç typeid ç

çç çç

çç

çç

çç

çç

typeid

1 static_cast<T>(v) v T . ç

If T ç

static_cast static_cast ç

2 çstatic_cast çt static_cast<T>(v) is çt T ç_{expression v v . ç3 çstatic_cast çstatic_cast .4 ªcv void .º ç5 çT1 ª T2 º ª pointer çto T1 º ª T2 º static_cast çcast static_cast<T&>x *static_cast<T*>&x çbuilt-in & and *static_cast ççççççççç6 static_cast ç} ç 7 ç __________________ 32) If p ip[i]

,(p[i]) , (p)[i] ,

((((p))[((i))])) , i[p] , (i[p])

5 ±

8 ª cv1 B ºB ªpointer ç

tocv2Dº D B ª cv2 D º to ç

ª cv2 B º cv2 cv1 , ç

and B D ç

ª cv1 B º B

D D ç

9 ª D cv1 T º ª ç

B cv2 T º B D ª pointer ç

B cv2 T º to ª D cv2 T º cv2 ç cv1 B ç B ç fined.1reinterpret_cast<T>(v)

vtoç typeTT çreinterpret_castreinterpret_cast ç

reinterpret_cast .

2 Thereinterpret_cast ç 3 reinterpret_cast ç

4

5

6 ª º ç ª º ç 7 ç

8 ª T1 º ª pointer toT2º (where T1 andT2T2

T1_çç_{910 ª XT1} º_{çª Y T2} º

T1andT2

± 11Ð

ª º Ð ª XT1º ªY T2 º T2 T1_{1112 T1 ª T2 º ª pointer çto T1 º ª T2 º reinterpret_cast çreinterpret_cast<T&>x ç*reinterpret_cast<T*>&x & and * ç1 ççconst_cast çç const_cast<T>(v) ª T . º çconst_cast const_cast çconst_cast .2 ª cv1 T º ª cv2 T º T is çcv1 and cv2 const_cast< cv2 T*> çcv1 T cv2 T T çwhere cv1 and cv2 const_cast< cv2 T&> çreference const_cast3 ª X cv1 T º ª çX cv2 T º T cv1 and cv2 çconst_cast< cv2 const_cast}

4 T n and X n

is cv * cv N *

is cv * cv N *

K is min ( N , M )

X1 to X2 T (e.g., int

Tcv N - K + N - K +^{* cv} N^*

to

Tcv N - K + M - K +

* cv M *

5 T1 T2

ª T1 º ª T2 º

5 ±

6 X ª T1 º ª Y T2º ª T1 º

ª T2 º

7

ª º ç

const 8 const_cast ç ç ç ç ç 9

1 unary-expression:

postfix-expression ++unary-expression -- unary-expression sizeofunary-expressiontype-id

)new-expression delete-expression unary-operator: 1*indirection ç ª T , º

ª T .º

2 & qualified- ç

id ª T,º ª T . º ç

ª cv T º is ª cv T , º

ª º ª .º qualified-id ç

C T ª class

C T .º ç çç çç çç ª T º ª T . º

& qualified-id

&(qualified-id) qualified-id

ª º qualified-id ç

ª º ª º

ª º &unqualified-id a

unqualified-id

const mutable.

ç ç ç

ç

ç 3 ç operator&() 4 ç ç ª º or ª º 5 +

6 - n n 7 ! bool true false andfalse bool .

8 ~ ç

1 ++ 1 true bool

x

bool ++x x+=1

2 -- ++

bool .

1 The sizeof

type-id sizeof ç ç byte sizeof ;

sizeof(char)

is1sizeof(bool) andsizeof(wchar_t) 33) 2 nntimes

__________________ 33) sizeof(bool) 1.

5 ±

3 The sizeof ç

tion. 4

sizeof .

5 sizeof expression. ç

6 size_t

<cstddef> (18.1). ç

1 The new-expression type-id

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 :: opt nested-name-specifier * cv-qualifier-seq opt new-declarator opt direct-new-declarator

direct-new-declarator:

[ expression ]

direct-new-declarator [ constant-expression ]

new-initializer:

( expression-list opt )

new-expression

new-expression

new-expression

2 The new-type new-expression new-declarator

& , * , []

The *

3 new-type-id new ç

4

new

10 int ).

5 The type-specifier-seq ç

6 direct-new-declarator new-type-id or type-id new-expression and int* is . 7 Every constant-expression direct-new-declarator expression direct-new-declarator n int (because n expression direct-new-declarator n constant-expression n

8 expression direct-new-declarator new-expression object.

9 new-expression ç 10 for ç

11 The new-placement

new-placement new-expression

12 Ð ,Ð,ÐçÐ x and y çnew1314 A new-expression çnew ç_{new-initializer}

34)çnew-initializer (expression) or (); ç15 new-expression35)_{__________________34) ç}constructor. 35)

5 ±

16

17 bad_alloc ç

18 new-expression new-placement

new-expression .

19 ::new

::delete delete[] or ::delete[]

delete or delete[]

delete new . ç ç ç ç ç ç ç ç ç ç

20

1 The delete-expression new-expression .

delete-expression: :: opt delete cast-expression :: opt cast-expression

void .

2 delete delete new-expression new-placement ç ç ç ç delete new-expression new-placementspecification. 3 ç )

ç ç ç ç 4 delete-ç

expression

5 *

6 The delete-expression

7 delete-expression (3.7.3.2).

8

ç

9

1 (T) cast-expression T dynamic_cast, castnotation.

cast-expression:

unary-expression ( type-id) cast-expression 2 ç 3 4 static_cast (5.2.8), reinterpret_cast (5.2.9), const_cast ç static_cast or reinterpret_cast static_cast 5 ç 1 ->*and.* pm-expression:

cast-expression pm-expression.* cast-expression pm-expression->*cast-expression

2 .* ª Tº ç T T

3 ->* ª Tº ç

ª T º or ª T º

4 .* or ->*

()

(ptr_to_obj->*ptr_to_mfct)(10);

ptr_to_mfct ptr_to_obj

.*

->*

5 ±

1 * , / %

multiplicative-expression:

pm-expression

multiplicative-expression * pm-expression

multiplicative-expression / pm-expression

multiplicative-expression % pm-expression

2 * and / % ç

3 *

4 / %

/ or %

wise a

1 + and - ç

additive-expression:

multiplicative-expression

additive-expression + multiplicative-expression

additive-expression - multiplicative-expression

2 Ð Ð

Ð 3 + -

4

5

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

and (P)-N (where N n i + n i ±

nPexpression (P)+1Q(Q)-1 *

6

ptrdiff_t <cstddef> ç

P and Q i j

(P)-(Q) i±jptrdiff_t

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

((Q)-(P))+1

-((P)-((Q)+1)) Pexpression (Q)+1 36)1<<and>>shift-expression: additive-expression shift-expression

<<additive-expression >>additive-expression ç

is E1 E2 is E1 right-shifted E2 bit E1

1 a<b<c means (a<b)<c and not (a<b)&&(b<c) .

relational-expression:

shift-expression

relational-expression < shift-expression

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

< > <= (less ç >= false or true bool . 2 ç ç ç

void* void* ç __________________36)7 ç ª º requirements.

5 ±

3

access-specifier

access-specifier

void*

1

equality-expression:

relational-expression

equality-expression == relational-expression

equality-expression != relational-expression

The == !=

a<b

is true whenever a<b and c<d 2 ç ç

AND operator

1

and-expression:

equality-expression

and-expression & equality-expression AND

ORoperator 1exclusive-or-expression: and-expression exclusive-or-expression

^and-expressionORORoperator1inclusive-or-expression:

exclusive-or-expression inclusive-or-expression

|exclusive-or-expression OR

AND ± 21

AND operator

1

logical-and-expression:

inclusive-or-expression

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

The && bool

true true and false & , &&

false .

2 bool

OR operator

1

logical-or-expression:

logical-and-expression

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

The || bool true if

true false | , ||

true .

2 bool

1

conditional-expression:

logical-or-expression

logical-or-expression ? expression : assignment-expression

bool

true

2 throw-expression

3

ç

37)_ç T T ª cv void º

ª cv void . º Otherwise

lvalues.

__________________

37) ª º

5 ±

1

assignment-expression:

conditional-expression

throw-expression

assignment-operator:

2 =

operand.

3

4 X X::operator=()

X::operator=()

X

X.

5

6 T

T

7 E1 op op E2 E1 is

E1 bool += and -= , E1

E2

E1 and E2

8

1

expression:

assignment-expression

expression , assignment-expression

2

5 .

1

case

constant-expression:

conditional-expression

An const

sizeof ç

sizeof ç ç 2 constant-expression ç Ð çÐ ç_{Ð çÐ çÐ çÐ3 An sizeof expres-sizeof operator.4 An & [] . and -> opera-& and * dynamic_cast çinline}

5 A &qualified- id

[stmt.stmt]

1

statement:

labeled-statement

expression-statement

compound-statement

selection-statement

iteration-statement

jump-statement

declaration-statement

try-block

1

labeled-statement:

identifier : statement

case constant-expression : statement

statement

goto

goto

2

1

expression-statement:

expression opt ;

}

while (6.5.1).

1 ª block ºcompound-statement:

{statement-seqopt}

6 ±

statement-seq:

statement

2 statement (6.7).

1

selection-statement:

condition ) statement

condition ) statement else statement

condition ) statement

condition:

expression

= assignment-expression

The statement selection-statement else if

compound-statement,

ç

}

if statement, i

2 condition selection-statement for and while

The declarator type-specifier typedef and ç

3 condition

condition

condition

ª º4ç5 conditionif statement1 booltrue else falseelse elseelse -lessif .

switch ± 3

switch statement

1 The switch

2 ç ç

case constant-expression :

constant-expression ç 3 çswitch

statement. 4 case ordefault ç

5 switch

default label, default

6 case and default break

7 statement ç

1

iteration-statement:

condition ) statement

do statement expression_{opt ; expression opt ) statement}

for-init-statement:

expression-statement

declaration-statement

2 for-init-statement

3 The statement iteration-statement

compound-statement,

ç

}

while statement, i

6 ±

4 condition s.

while statement

1 while

false

2 bool (4.13).

do statement

1 do

false

2 bool (4.13).

for statement

1 The for statement

opt ; expression opt ) statement

for-init-statement

condition

statement

expression ;

}

continue in statement expression

condition

false

bool (4.13).

2 condition ç

while while(true) .

3 for-init-statement for-

statement

1 jump-statement:

return expression opt ; goto identifier ;

exit() or abort() ç

break statement

1 The break iteration-statement switch ç iteration-statementorswitch

continue statement 1 Thecontinue iteration-statement ç

iteration-statement

a continue .

return statement

1 return statement.

2

void

ç return

goto statement

1 The goto ç

1

declaration-statement:

declaration

2 declaration-statement is

3

initializer

{

ly:

lx:

}

4

a constant-expression

constant-expression

5

atexit() ç

1 expression-statement declaration expression-

statement

declaration declarator ( statement

declaration .

2 statement expression- çstatement

declaration

Tsimpletype-specifier

(7.1.5), g Tdouble(3) 3 declaration 4 type-id s

5 expression-statement declaration

type-id

{

}

[dcl.dcl]

1

declaration:

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

function-definition

template-declaration

asm-definition

linkage-specification

namespace-definition

namespace-alias-definition

using-declaration

using-directive

asm-definition linkage-specification Function-definition s

template-declaration _ temp.dcls _ . Namespace-definition

using-declaration using-directive

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

decl-specifier decl-specifier-seq

declarator init-declarator-list

2 ç not 3 init-declarator-list çdecl-specifier-seq

class-specifier

elaborated-type-specifier

class-key

enum-specifiernamespace-

definition class-specifier

,enum-specifier namespace-definition class-names

,enum-names

,enumerators namespace-name 4Each init-declarator init-declarator-list declarator-id type-specifiers decl-specifier-seq declarator init-declarator .5decl-specifier-seq typedef andinit-declarator typedef-name function declaration otherwise.

7 ±

6

function-definition

the extern

7 function-definitions ç

decl-specifier-seq 8 friend elaborated-type-specifier, and using-

directive

1 decl-specifier:

storage-class-specifier

type-specifier

function-specifier

friend

typedef

decl-specifier-seq:

decl-specifier-seq opt decl-specifier

2 decl-specifier decl-specifier-seq

declaration ç

type Pc int called Pc type-specifier int çthetypedef-name

Pcdecl-specifier sequence. not 3signed

,unsigned

,longshortinttype-name appearing 1storage-class-specifier: autoregister static extern mutable storage-class-specifier decl-specifier-seq storage-class-specifier ç

decl-specifier-seq typedef decl-specifier-seq

init-declarator-list storage-class-specifier ç

init-declarator

2 The auto or register

storage-class-specifier

auto

auto declaration-statement expression-statement

itly.

3 A register auto

ç

4 The static static static static static ç

static inline static

5 Theextern extern specifier extern extern 38) 6 storage-class-specifier const const extern 7 ç

__________________ 38)

static extern

7 ±

ç

8 extern

{

}

The mutable

const or static

};

9 The mutable const

const

(7.1.5.1).

1 Function-specifiers

function-specifier:

inline

virtual

explicit ç

2 The inline

inline ç

3 ç ç ç

public:

};

{

}

{

}

{

}

4 The virtual ç

ç5çTheexplicit ç 12.3.1.

typedef specifier

1 decl-specifier typedef

typedef function- ç

definition decl-specifier-seq ç

a type-specifier.

typedef-name:

identifier typedef typedef-name

a typedef-name *

decl-specifier-seq decl-specifier typedef type-

specifier type-specifier cv-qualifier typedeftypedef- ç

name typedef-name

distance is int metricp is ª int . º

2 typedef ç

7 ± typedef specifier

3 typedef ç

typedef-name ç

4 A typedef-name class-name typedef-name çclass,

structunion

S();~S(); };5typedef ç

typedef-name ç ççThetypedef-name ç

typedef ç ç çç 6 Atypedef-name enum-name typedef-name ç

enum prefix.

friend specifier1The

friend

1

type-specifier:

simple-type-specifier

class-specifier

enum-specifier

elaborated-type-specifier

cv-qualifier

type-specifier decl-specifier-seq declaration .

2

Ð const or volatile type-specifier ç ç

Ð signed or unsigned char , long , short int . ç Ð short or long int . ç Ð long double . ç 3 type-specifier type-specifier type-specifier type-specifier decl-specifier-seq are cv-qualifier int ç

int typedef decla-

decl-specifier-seq simple-type-

specifier int

4 class-specifier enum-specifier type-specifier s

cv-qualifiers

1 * cv-qualifiers , const and volatile ç

2 extern const ç

const ç ç 3 ç ç ç 4 ç mutable const ç

5 Example ç

çç çç

çç

çç

çç

çç

7 ± cv-qualifiers

çç çç_{çç}

çç_{çç} çç 6 çExample ç

çç public: çç_{çç} çç

}; çç çç

çç

çç

çç

çç

çç

çç 7 çvolatile objects;

volatile ç ç

volatile ç ç ç ç ç ç ç ç ç ç

1 simple-type-specifier: :: opt nested-name-specifier_{opt} type-name

char wchar_t bool short int long signed unsigned float double void

type-name: class-name enum-name typedef-name

The simple-type-specifier

simple-type-specifier

ify.

± 9 Ð simple-type-specifier

__________________________________________________

__________________________________________________ __________________________________________________

type-name

char ª char º

ª º

ª º

bool ª bool º

unsigned ª º

ª º

signed ª int º

ª int º

int ª int º

ª º

ª º

ª º

ª º

ª º

ª º

ª º

long ª º

ª º

ª º

ª º

short ª º

wchar_t ª wchar_t º

float ª float º

double ª double º

ª º

void ª void º ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

simple-type-specifiers decl-specifiers ç

char

signed char

1 elaborated-type-specifier class-name or

enum-name ç

class-name .

elaborated-type-specifier: class-key :: opt nested-name-specifier optidentifier enum :: optnested-name-specifier optidentifier

class-key: class struct union

2 elaborated-type-specifier ç

Ð ; ç

7 ±

elaborated-type-specifier identifier ç

ç3 çÐ friend ; ççelaborated-type-specifier identifier ç4 çÐ friend ; ççfriend ; çç_{identifier elaborated-type-specifier ç5 çelaborated-type-specifier identifierclass-key or enum identifier class-nameor enum-name elaborated-type-specifier simple-type-specifier type-name identifier typedef-name elaborated-type-specifierelaborated-type-specifieridentifier ç6 The class-key or enum elaborated-type-specifier çelaborated-type-specifierelaborated-type-specifier class-name or friend çelaborated-type-specifier enum çunion class-key çclass or struct class-key class çclass-key}

};

ç ç ç

};

ç

};

ç

ç

1 enum-name

enum-name:

identifier

enum-specifier:

enum identifier opt { enumerator-list opt }

enumerator-list:

enumerator-definition

enumerator-list , enumerator-definition

enumerator-definition: enumerator enumerator =

constant-expression enumerator: identifier

enumerator-list ç enumerator-definition =

enumerator-list enumerator-definition with = enumerator constant-expression enumerator s constant-expression ç

7 ±

2

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

3 enumerator-definition *

x x

4

meration.

5 The int ,

39)

enumerator-list

sizeof()

sizeof()

6 e min e max

b min to b max b min and b max

e min and e max

b max abs ( e min abs ( e max

M - 1; b min e min - ( b max + 7 ç çç ?ç ç8_ç

makes color col cp

color are red , yellow ,

green , blue 0 , 1 , 20 21

color color ç

__________________ 39) int int .

9 wchar_t ç

ç ç ç ç ç 10 * ç :: ,. ->

public:

};

{

}

1 ç 2 (3.3.4).

1 namespace-definition is

7 ±

original-namespace-name:

identifier

namespace-definition:

named-namespace-definition ç

unnamed-namespace-definition çnamed-namespace-definition:

çoriginal-namespace-definition extension-namespace-definition original-namespace-definition:

*namespace identifier

{namespace-body

}extension-namespace-definition:

namespace original-namespace-name

}unnamed-namespace-definition:

namespace-body

}namespace-body:

declaration-seq opt2Theidentifier original-namespace-definition identifier original-namespace-definition original-namespace-name

.3Theoriginal-namespace-name extension-namespace-definition anoriginal-namespace-definition 4Every namespace-definition ç

ç ç ç ç ç ç ç

1 id-expression:

unqualified-id

qualified-id

nested-name-specifier:

class-or-namespace-name :: nested-name-specifier_{opt}

class-or-namespace-name:

class-name

namespace-name

namespace-name:

original-namespace-name

namespace-alias

2 The namespace-name nested-name-specifier named-

namespace-definition namespace-alias-definition . *

3 ::

::

lar, using-directive

1 An unnamed-namespace-definition

namespace unique { namespace-body }

unique ;

unique

40)

unique ::i

unique ::i++

unique ::i

unique ::j

}

unique ::i++

}

unique unique ::i

unique ::j

}

1 namespace-definition namespace-body

original-namespace-name

namespace-definition original-namespace-name

namespace-body member

}

{

}

__________________

40)

7 ±

{

}

}

2 namespace-definition contains declaration namespace-body namespace-definition is

declaration namespace-definition

}

}

3 static

unnamed-namespace

1

}

2

}

}

}

}

3 friend

± 17

};

};

}

{

A::f(x);

}

elaborated-type-specifiers

4 extern

{

}

{

}

}

1 A namespace-alias-definition

mar:

namespace-alias:

identifier

namespace-alias-definition:

namespace identifier =

qualified-namespace-specifier:

:: opt nested-name-specifier opt class-or-namespace-name

7 ±

2 The identifier namespace-alias-definition

qualified-namespace-specifier namespace-alias .

3 namespace-alias-definition namespace-alias

4 A namespace-name

namespace-name

ç

using declaration

1 A using-declaration using-declaration appears.

using-declaration: opt ;

unqualified-id ;

ç ç ç ç ç 2 using-declaration using-declarationappears.

3Every

using-declaration declaration member-declaration };};4Ausing-declaration member-declaration ç

};

};

5 A using-declaration member-declaration ç

};

{ ç ç } 6 *using-declaration using-declaration

::}{}7Ausing-declaration

declaration }{};};8*using-declaration_{using-declaration using-declaration}

7 ± using declaration

}

}

{

{

}

9 using-declaration using-declaration

10 using-declaration

}

{

}

11 using-declaration ,

}

{

}

12 using-declaration

};

};

{

}

For p->g(1) D::g(int) B::g(int) ç

D B ç ç ç ç ç ç ç ç ç ç ç

13 using-declaration ç

using-declaration ç ç 14 using-declaration member-declaration ple:

private: public: protected: }; public: };

7 ± using declaration

15 access-declaration using-declaration

1

using-directive:

opt nested-name-specifier opt

2 A using-directive namespace-name

using-directive using-

directive

using-directive

extended-

namespace-definition using-directive

extended-namespace-definition .

3 The using-directive using-directive

using-directive using-directive

using-directive

}

}

{ ç ç

} 4 ç using-directive

*

}

}

}

{

}

asm declaration

1 An asm

asm-definition:

string-literal

asm

1 linkage-specification :

linkage-specification:

extern string-literal { declaration-seq opt }

extern

declaration-seq:

declaration

The string-literal string-literal

guage, "C" "C++" "C++"

}

çç ç ç ç ç ç ç

2 linkage-specification can ç

linkage-specification

linkage-specification

3 linkage-specification ç

string-literal ç ç

7 ±

4

5

}

static or inline {} ç

6 ç

7 string-literal

linkage-specification

Ada (not ADA FORTRAN (not Fortran ).

[dcl.decl]

1 init-declarator-list ç izer.

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

41)

4

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 )

__________________

41)

where T decl-specifier-seq Di init-declarator

8 ±

ptr-operator:

* cv-qualifier-seq opt

&

:: opt nested-name-specifier * cv-qualifier-seq opt

cv-qualifier-seq:

opt

cv-qualifier:

const

volatile

declarator-id:

id-expression

nested-name-specifier opt type-name

A class-name

::

1 sizeof or new ç

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 optexception-specification opt direct-abstract-declarator opt [ constant-expression opt ] ( abstract-declarator )

abstract-declarator

ª integer,

º andªdouble º2typedef

(7.1.3).

3exception-specification

abstractdeclarator

1

=

S(int);

};

{

}

2 type-id

type-id

type-id .

3

}

4

};

5

{

}

6

{

}

8 ±

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

where T decl-specifier-seq and D

declarator-id

3 decl-specifier-seq

ª ºdeclaration thedecl-specifier-seqT

ª T . º

4 where D ªT.º

5 where D

declarator-id declarator-id

declarator-id ç declarators.

1 where D

* cv-qualifier-seq opt D1

is ªtype-modifier T,º D is ª T.º The 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

is ª type-modifier T , ºDisªtype-modifier

T.º ª cv-qualified Tºª T ºarefisª int º ª constintºtypeª cv void º2_{f(d);declares a f f(d) 3.14 to d .g() g(3)=7 7v .}

8 ±

};

{

}

{

h(q);

}

declares p link so h(q) q 3 ç 4 çinitializerçextern çrequired.1 where D:: opt nested-name-specifier cv-qualifier-seq opt D1nested-name-specifier

is ª type-

modifier

T,ºDisªT . º2 public:};_{declares pmi , pmf , pmd and pmc X int Xvoid(int) X double Ychar pmd Xdouble pmc Y pmi andpmf}

//...

3 ª cv void .º1where

Dconstant-expression

opt]isªtype-modifier T , º DT çconstant-expressionthe bound N N0 to N-1 D is ª type-modifier . ºD is ª type-modifier T , ºª type-modifier º ª type-modifier T , º type-modifierT_{2 42) (except void ç3 ª º çconstant-expression çinitializerN D is} ª.º_{4 float float ´ 5 ´ x3dx3d , x3d[i] , x3d[i][j] , x3d[i][j][k] çexpression.56 []that E1[E2] *((E1)+(E2)) + E1E2 E1[E2] E2 E1__________________42)}

7 E n

i ´ j´

´ k E n -

j ´ ´ k * n -

8

Here x ´ x

x[i] *(x+i) , x is

x+i x

i

ger.

9

1 where D

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

declarator-id is ªtype-modifier T1,º

declarator-id

inDisªoptparameterdeclaration-clause

T1º43).parameter-declaration-clause: parameter-declaration-list opt...optparameter-declaration-list

parameter-declaration-list: parameter-declaration ,parameter-declaration parameter-declaration: =assignment-expression optopt=assignment-expression

2Theparameter-declaration-clause parameter-declaration-clause (void) ç void void çvoid*

ª º ª ... º ç

<cstdarg>

__________________43)

3 ç

ç decl-specifier-seq andeclarator ª Tº

orªfunc- Tº ª T º or ª T , º cv-qualifierbecomes void(int)cv-qualifier storage-_{class-specifier registerbecomes char* storage-class-qualifier .ª signature} º ç ç ç ç ç ª TºorªT,º44)Acv-qualifier-seq

4ç5 ç6Theparameter-declaration-clause7 ª º8*pi,f(),*fpi(int),(*fpif(int))(int);

ipiffpipiffpiffpiandpif*fpi(int) is*(fpi(int)) fpi(*pif)(const

__________________

44)_ª ptr-arr-seq

T2ºwhere

T2isª Tº ptr-arr-seq

ª º and ª º

8 ±

9

tion fpif

10

int

ç

1 * *2 intç_{point(1,4) and point(3,4)3 parameter-declaration-clause ç}template-parameter parameter-declaration-clause ç declarator orabstract-declarator parameter-declaration.45) ç çç çç ç ç ç ç ç ç

4 ç ç ç ç ç __________________

45)typedef declarations.

çç çç çç { çççç_{çççç}}çç çç

{ çç

çç

çç çç çç çç çç}çççç{ çççç} ççç çççççç5 ç_{_ class.inline_}gf(1) : ç {}}{ }this_ç

8 ±

çç çç }; çç 6 ç7_{çX::mem1() çmember} X::a};X::mem2()

member

X::b8{ ç_{} using ç ççççççç9 ç10} ç ç ç

çç çç }; çç_{çç} çç

}; çç

çç

{ çç çç çç

çç

çç } çç

1 function-definition: decl-specifier-seq opt opt function-body

function-body: compound-statement

The declarator function-definition parameter-declaration-clause ) cv-qualifier-seq opt ç 2 function-body. 3 { } Here int decl-specifier-seq; declarator ; is the function-body.

4 A ctor-initializer 5 A cv-qualifier-seq 6 { }

1 ç

8 ±

initializer:

= initializer-clause

( expression-list )

initializer-clause:

assignment-expression

{ initializer-list , opt }

initializer-list:

initializer-clause

initializer-list , initializer-clause

2 ç

3 * 4

5 ç class or struct ç union ç 6 *

};

7 * = ç ç ç8ç()initializer, ççX çX. ç9 ççnew static_cast çç

10 çÐ wchar_t çÐ çÐ ç_{Ð *}Ð_çª_{cv1Tºª cv2} Tºcv1andcv2_{çexample, çççççç1 An aggregate initializer initializer-clause ç46)2 initializes ss.a with 1 , ss.b with "asdf" ss.c3 __________________46)}

8 ±

4 initializer-clause ç

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 ç 8 ç

9 ç *

1 A char char ,signedunsigned

wchar_t ç

’\n’

’\0’ sizeof(msg) is 25 . 2 ç

’\0’ .

1 T& ª T º ç T T

{

}

2

3 ç extern

4 ª cv1 T1 ºandªcv2T2

, cv1T1ºisreference-related

toª cv2 T2 ºifT1T2T1T2.ªcv1T1

º is reference-compatible with ªcv2T2ºifT1 ç

to T2 and cv1 cv2

cv1 cv2 reference-

ç

T1 ç

T2 T1 ç

T2 .

5 ª cv1 T1 º ª cv2 T2 º

Ð

6 ç

cv1 T1 º ª cv2 T2 , º or

Ð ª cv3 T1 , º where cv3

cv1 , 47) then

__________________ 47) T2

8 ±

7 8 çÐcv1const).ççççççççççÐT2ª cv1 T1 ºwithª cv2T2,ºdefined):Ð ª cv1T2º48)9_{10çÐª cv1 T1ºIf T1 T2 , cv1than, cv2 *11 ç}__________________ 48)

[class]

1 class-name ç

class-name:

identifier

template-id

Class-specifier elaborated-type-specifier class-name

class-specifier:

class-head { member-specification opt }

class-head:

opt base-clause opt

opt

class-key:

class

struct

union

2 class-name base-clause and member-specification of

class-specifier

class-specifier

3

ç ç ç ç

ç

ç

ç 4 ç

5 A structure class-key structunion

class-key ç 6 ç POD-struct 49) çPOD-union ç ç union.

__________________ 49)_{ª º}

9 ±

1

f() f()

S twice.

2

elaborated-type-specifier

ple,

};

{

}

A declaration

{

}

};

};

friend

3 An elaborated-type-specifier

{

}

4 identifier

A

5 A typedef-name class-name elaborated-type-

specifier

member-specification:

opt

access-specifier : member-specification opt

member-declaration:

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

function-definition ; opt

qualified-id ;

using-declaration

member-declarator-list:

member-declarator

member-declarator-list , member-declarator

member-declarator:

opt

opt

identifier opt : constant-expression

pure-specifier:

9 ±

constant-initializer:

= constant-expression

1 The member-specification

member-declaration member-declaration

member- ç

specification ç2(13).

3Amember-declaratorconstant-initializer

staticç 4

5 auto , extern register . ç

6 The decl-specifier-seq

The member-declarator-list class-specifier enum-specifier decl-

specifier-seq friend elaborated-type-specifierpure-specifier ç

7 Non- static ç

cl cl çcl

ç 8

};

declaress tnodeandsp tnode sp->countrefers count sppoints;s.left left s s.right->tword[0] tword right s.

9 access-specifier access-specifier ç

10 ç

11 ç

12 ç

set^ç ç ç

ç

ç

13 ç ç

ç

14 ç ç

1

N S ç

ç ç ç the parameter-declaration-clause ç

2

};

9 ±

};

};

1 ç

çç ç ç ç ç

2 ç friend çstatic ç static nonstatic ç

9.4.2). ç3çinline

ç

ç out-of-line ç

4 çAninlineçinline ç5 ç6 çinline ç7.1.2. ç7 ç:: çparameter-declaration-clause ç(_ çç_{çççççç};ççççf X X::f çfXXTrefersçXcountçmember count X . ç}

8 çAstatic çinline . ç9 çfriend ç10 ç[class.mfct.nonstatic] çç1 çA nonstatic çX X ç2 çX X . çid-expression çid-expression ç_{(*this) postfix-expression . operator. çunqualified-id çstaticunqualified-idçqualified-id nested-name-specifier ç}; ç{ çstrcpy(tword,w); ç} ç{ n1.set("abc",&n2,0); çn2.set("def",0,0); ç} tword , count , left right çn1.set( abc",&n2,0)" tword n1.tword ç, n2.set( n2.tword strlen , error strcpy çtnode 50)3 qualified-id expres- çsion tnode::set &tnode::set ç__________________50) <cstring> (21.2).}

9 ±

4 const , volatile cv- ç

qualifiers this ç

const const volatile is ç

a volatile member ç ç

çç

çç

çç

}; çç

X::g const X::h ç

5 ç virtual (10.4).

this pointer

1 this ç

this

X is X* const this is ç

volatile this is ç

declared this is . ç 2 ç const const ç

const

};

The a++ s::h

s::h() const this const ,

*this const .

3 Similarly, volatile volatile ç ç

4 ç A cv-qualified ç

{ x.f(); x.g(); y.f();

} y.g() y is const and s::g() const ç

s::g()

5 const , volatile or ; ç ç 12.4.

1 static ç

2 Astatic

member sX qualified-id expression

X::sç

_class.ref _ static static mem- ç object-expression ç

public: *

ç

};

ç

*

{ ç ç

}

A static static member ç

qualified-id nested-name-specifier ç

ç ççpublic:çççççç}; çççç_{3 çstatic initializer static çstatic çunqualified-id çstatic unqualified-id ça qualified-id nested-name-specifier static çstatic çsizeof static çobject- çexpression ç4 ç5 çstatic çqualified-id expression X::g &X::g çvoid(*)() ç[class.static.mfct] çç1 çstatic ç2 çA static this static çbe virtual static çconst volatile , ç. ç}

9 ±

[class.static.data] ç ç

1 ç A static static data ç ç 2 ç static ç

static ç

static ç

:: initializer ç

static

çç

çç

çç }; çç ç

The static run_chain process ç

process::run_chain run_chain process ç

process static initializer ç

the static running process .

3 static ç

run_chain and running

process ç

4 ç static ç

constant-initializer ç ç initializer . ç 5 ç static ç

3.2. ç

6 ç Static ç

have static ç

7 ç Static ç 8 ç Astatic mutable(7.1.1).

1 ç ç

ç ç static

_____________________________________ç ç ç _____________________________________ ç ç ç

2

member-specification ç

{

}

Here a and p

3 static private or ç

protected ç

4

aa object. 5 ç

1 A member-declarator

identifier

opt : constant-expression

2

3 ç int & ç

1 nested ç

public:

9 ±

{

}

{

}

};

};

{

}

};

{

}

}; ç

public: ç

};

};

ç

Y X X ç X

};

ç ç

1 local extern

{

}; } 2_ç

1

public:

};

*

[class.derived]

1 ç base-clause:

: base-specifier-list

base-specifier-list:

base-specifier base-specifier-list, base-specifier

base-specifier:

::optnested-name-specifier optclass-name opt::optnested-name-specifier optclass-name opt::optnested-name-specifier optclass-name

access-specifier:

private protected public

Theclass-namebase-specifier ç

class B D D

D indirect

derived

access-specifier

inherited :: ç

ç ç ç (8.5.3).

2

public:

};

public:

};

public:

};

10 ±

3 Derived2 Derived

Base

DAG ª º A DAG ª º

Base

Derived

Derived2

4

1 ç

2 ç 3 ç ç ç ç C L C cor- çLC

C defined çC

LCçC::f next l subobject: çç_{A:: or} B::C::f ç ity.

4 virtual ç

C V

V

C 5 çAAvirtual

BAAçB AA B çAA B AA . çAA AA B : Z ’s B B sharedby X and Y_{AA1 id-expression çambiguity id-expressionthis qualified-id nested-name-specifier2 f Bhides f A if A B ç3 public:};}

10 ±

public:

};

{

}

4 ç example, public: };

public: };

}; 5 ç

public:

};

{

}

6 ç

{

public:

};

ç

D V W B W

ç

{

}

7 ç ç example,

10 ±

{

}

1

.

2 vf Base Derived

Base vf Base::vf is

Derived::vf overrides

51)

Base::vf

unique 3 ç çç

çç }; çç_{çç} çç }; çç_{çç} çç }; çç

f(int) D f() B ; D::f(int) ç

f() D2 ç

B::f() B::f() B::f() is ç D2. ç 4 ç class B D B D

}; __________________

51)

virtual

};

};

{

}

5

6 The virtual

friend

ç 7 };

};

};

};

10 ±

{

}

D A

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

B2::f .

8

};

};

};

};

};

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

Okay Okay::f

rider.

9

};

};

{

}

10

D::f B::f D::f .

1 shape

circle and square

2 An ç

pure ç

pure-specifier

qualified-id

public:

};

ç

ç

3

public:

};

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

public: ç };

circle circle::draw() 4 ç 5 *

[class.access]

1 * Ð private

Ð protected

11.5).

Ð public *2class

areprivate struct orunion arepublic };};3ç4 çaccessvisibility.ç5 çççççççç_{çç}; ççççççççççA::f andA::xAandgçA A::I çA::I A .}

1 access-specifier (10): ç

access-specifier : member-specification opt

An access-specifier

another access-specifier

public:

};

protected:

private:

public:

};

2 access-specifier

(9.2).

1 public

public public

protected protected ç

protected public

and protected protected

private public

and protected private

52)

. 2 access-specifier public

declared struct and private class

Here B D2 , D4 D6 D1 , D3 D5 D7

and D8 . *

3 ç__________________52) friend declara-

± 3

public:

};

};

};

ç

ç

} 4 ç X X*

X .

1 qualified-id in ç

ç ç qualified-id ; ç

using qualified-id; .53)2public:

};public: protected: };__________________53)_{using-declarations using declara-using}

11 ±

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 *

1

public:

};

{

friend_set(&obj,10); obj.member_set(10); }

2 friend X Y ple,

};

X Y elaborated-

type-specifier 54) (9.1):

};

};

};

};

3 friend ç

friend ç

friend4storage-class-specifier

decl-specifier-seq ç 5 friend ç

inline friend

6 access-specifiers (9.2).

7

};

};

{

}

};

__________________ 54)

class-key elaborated-type-specifier

11 ±

{

}

}; 1 ç qualified-id nested-name-specifier ç ç 2 ç ç ç ç nested-name-specifier ç

protected:

ç

};

};

};

{

ç ç ç ç

ç

}

{

ç

ç

ç

}

{

}

1

public:

ç

};

private:

ç };

{

}

B* D

1

};

Since W::f() C::f() B *

[special]

1 ç

ç

ç

2

protected

1 ç 2 const , volatile or object.

55)çconst , volatile çvirtual orstatic.3ç4 A X X çX çpublic trivial çÐ çÐ çÐ ç5 non-trivial. ç6 çimplicitly-defined çÐ const çÐ çÐ ç_{Ð 56) ç__________________55)56)}

12 ±

çç çç_{çç} ç ç ç ç ç ç ç

ç

ç

ç

7 ç A X X& ç 8 ç 9 ç10voidreturnç11 class-name ( expression-list opt ) ç12 ç1_{çpublic:çX(int); ç~X(); ç}; ç{ ç} çX(2) f() using çX X(2) çf(X(2)) b using X çf() b ça=f(a) a f(a)a çisfied.2 ç}

3 ç ç

ç

copied. ç4ç ç ç ç

ç ç ç ç ç 5 ç 12 XXTTtoX3ç41 function-specifier explicit ç_{public:X(int);}; ç{ ç}2 ç}

12 ±

çç

public: çç

çç

çç }; ççççççççç3ç

Xclass

Xççpublic: ççX(int);çççç}; çççpublic: çY(X); ç}; ç1 X_{conversion-function-id: operator conversion-type-idconversion-type-id: optconversion-declarator: optX conversion-type-idtypedef-name type- çspecifier-seq çconversion-type-id is void void2 public:};}

{

}

{

}

}

3 The conversion-type-id conversion-function-id conversion-

declarator

4

5

6

public:

};

public:

};

7

public:

};

12 ±

public:

};

{

}

}

1 cl named ~cl cl . ç

void

const , volatile or const çvolatileobject.

57)const ,volatile

orçstatic . ç2 implicitly-declaredçdestructor public trivial ç_{Ð çÐ ç3 çnon-trivial . ç4 çimplicitly-defined çÐ çÐ 58) çç5 *ç6 virtual virtual (10.4);} ç_{7 ç} 8 ç__________________57)58)

9

delete-expression new-expression

delete-expression ç

public:

X(int); ~X(); };

{

g(p);

}

10 new-expression

{

f(p);

}

11 delete

12 ç

p->int::~int();

13

12 ±

1 new-expression ( for

(3.7.3.1).

2 T new-expression

T

3 new-expression

4 X static ).

5

};

};

{

}

6 delete-expression

(

7 delete-expression

8 delete-expression

59)

9 X static

example,

};

};

__________________ 59) delete-expression

10 static

};

};

{

}

D

11 ç

private

formed.

çç ççç ç ç ç ç ç 1 ç ç initializer-clause çspecified.

ç2 ç_{1 ç= ç}

12 ±

public:

complex();

complex(double);

complex(double,double);

};

ç = ç = 2 initializer-clause assignment-expression

isç=çassignment-expression initializer-clause çinitializer-clause *Here, v[0] andv[3] complex::complex(double) , v[1]complex::complex(double,double) v[2] , v[4] v[5]complex::complex() ._{3 ç1 çctor-initializerctor-initializer: : mem-initializer-listmem-initializer-list: mem-initializermem-initializer , mem-initializer-listmem-initializer: :: optnested-name-specifieroptclass-name( expression-listopt)identifier( expression-listopt) const and}

D(int);

};

2 ç X m M and M ç

X mem-initializer

form. ç3 çççç_çç_{mem-initializermem-initializerD::D()4 ªleft-to-right} º5_{çmem-initializer çmem-initializerpublic:V();V(int);};public:A();A(int);};}

public:

B(); B(int); };

public:

C();

C(int);

};

6 A mem-initializer *

ç

ç public: ç ç }; ç

initializes X::r X::a X .

7 ctor-initializer ’s mem-initializer

ç constructor’s mem-initializer-list ç ç çç çç

çç çç çç

ctor-initializer ’s mem-initializer ç

8 *ç

typeid ç

dynamic_cast ctor-intializer ç

ctor-intializer mem-initializer ç ç ççpublic:çç

A(int);çç }; çç

çç çç

public: çç

çç

çç çç çç }; ççççpublic: ççC(int); çç}; ççççççpublic: çççççççç}; çç9 çtypeid and dynamic_cast ç[class.cdtor] çç1 çç_{çççççççççççççççççççççççç2çExampleçççççççççççççç}};çç

12 ±

3 ç X çclassBXçB X60) çX X çX X ç_{ççççççççççççççççççççççççççççççç}; çç4 çctor-initializer çpublic: ç}; çpublic: ç};} ççpublic:çççççç}; çç_{__________________60) If X B X .}

ççpublic:

çççççççç}; çççççç_{ççççç} çç5 The typeid typeid is çctor-initializer çtypeid çtypeid _ çtypeid çtypeid çfined. ç6 çDynamic_cast çdynamic_cast ctor-initializer çdynamic_cast çdynamic_cast çdynamic_cast ç7 çExample ççpublic: çççç}; ççççççpublic: çççç}; ççççpublic: çççç}; çç}

12 ±

çç çç

çç çç çç çç çç

çç çç } çç

1 ç ç 2 A XX&orandçX and ç çççç_{94-0193R1/N0580R1. ç}ç_{çççç}public:

ççX(int); çççç}; çççççççç3 çXXçformed.ç4ç61).5XconstçX çX& 62) : çX::X(X&) ç__________________ ç61) ç}; çççç62) çç

6 *public ç

ited.

7 ç type. ç çç çç_ç ç ç

ç

ç çÐçÐ 63) ç ççççççç8 çX çM , M X çM ç9 A operator= X çX& or çX X çconst çfor X çç ççççX& çç X& 64) : çXX&ç65) .__________________ çç63) çççç64) X çç65) çççpublic: ç}; çpublic: ç

12 ±

10 public ç

ç11çcopied. ççççççç çÐconst ç Ð çÐ çÐ 66) ç çç_{çççç}ç_{12 ç}X ç M, M X’s implicitly- ç M ç ç 67). ç __________________ çç }; ççç ççç

{ ççç

ççç

ççç çççççç

} ççç y1.bx1.bandy1.cçççç66) çççç67) çç_{ç}; çf(); ç}; ç{ ç}

çç ç ç ç ç

__________________ çç

çççççç

çççççççççççç}ç ççç

a.f() s::f() s b.f() ss::f() ççç

ss ). çççç

[over]

1

overloaded

2

called

1

2 Ð ª T,ºª T ºTºçç {_{}{} ª , volatile}

T,ºª T ºª ,,ºª Tº

13 ±

Ð Ð ç static ç ç ç static ç

ç ç çç

çç

çç

çç

çç

çç

çç

çç }; çç3Ð ªtypes

ºtypedef

Ð * []

f(char*);

g(char(*)[10]);

Ð const and/or volatile are

const and volatile

const and volatile

const and volatile ç T , ªT,,º and ªº çª T, ,ºandªrefer-.ºÐ {_{}1 notpublic:};public:};HereD::f(char*) hidesB::f(int){}}

13 ±

{

}

{

{

}

) 2 ç private:

protected:

public:

};

1 ç ç formed. 2 Ð Ð Ð Ð (12.6.1) Ð 3

Ð Ð

Ð .Ð4123_{çargument4 ª cv Xº}where

Xiscvconst Xª º ç5 çÐ const1 postfix-expressionexpression-list( ...( opt postfix-expression ) ... ) opt ( expression-listopt)postfix-expression_{23 postfix-expression &F FF68) &F__________________ çç68)IfF&Fçç}

13 ±

F (&F)( expression-list opt ) (F)( expression-list opt )

&F

1 postfix-expression

postfix-expression

postfix-expression:

postfix-expression . id-expression

postfix-expression -> id-expression

primary-expression

2 id-expression -> or . oper-

A->B (*A).B

the . postfix-expression

. ª cv T º where T 69) id-expression

T

T

T expression-list

.

3 -> or .

primary-expression

expression-

list

this

(*this) postfix-expression

.

this

T T become

T 70)

T

1 primary-expression E ªcv T ºTareoperator()

(E).operator()

T.2Toperatorconversion-type-id()cv-qualifier ;__________________ çç 69) çç70) çç çç çç

± 7

where conversion-type-id ª P1,...,Pnand

returning

Rºª P1 ,..., Pn R º surrogatecall-function_{R call-function ( conversion-type-id ... ...} T

71)

.

3

E

call.

4

(E)

1

public:

};

{

}

2 ç

__________________ çç

71)çççççç

13 ±

Ð

ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

3 Ð XX.Ð non-membercandidatesspace 72) ._{ççÐ built-in, &operator,Ð__________________ çç72) ççççççççççççççççççç}; ççççççççççççççç}} ççç

± 9Ð13.2.3.1. 4Ð çÐç56_{71 çassignment-expression initializer-clause çª cv1 T º çÐ When T TÐ assignment-expression ª cv}SºS_{çS ª cv2} Tº_{çª} cv2T,ºcv2 ç cv1 2 assignment-expression initializerclause

3

1 expression-list

expression-list

1 2 ç Ð mmÐ m

13 ±

m parameters.

Ð m (m+1) ±mparameters.

3F çFconst_{13.2.3.1.4).1 i ( F ithe i F F1 isbetter F2 i i ( F1i ( F2Ð j j ( F1 j ( F2Ð F1 F2 çÐ çF1 çF2 çç} A();çççççççççç_{çççççççç}273).3Examples:

__________________ ç73)çfunctionW F that W W, F can- çF G F G.Hence, W W

1 An

2

ç

3 Ð a (13.2.3.1.1),Ða

Ð an (13.2.3.1.3). 4

5

6

7

8

9

13.2.3.2 74) __________________ 74)

13 ±

10

1

2

, Promotion , Conversion , Qualification

Adjustment .

3

__________________

f(A) f(b) f(C)

f(B) f(b)

f(B) f(B) f(A) .

± 13

Ð conversions 4.3

4.4

4.6

4.13 ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

1

2

3

1

1

2 const

const reference

13 ±

3

ª int ºintintintconst

41better and.2Ð3 Ð S1S2 ifÐ S1 S2Ð S1S2Ð S1 and S2 S2 S1 S2S1 reference-Ð U1U2 çU1U2.4Ð B A B* to A*_{of B* tovoid*.ÐBACB,ÐC*toB*C*toA*ÐCB&typeCA&}

Ð A::*toB::*A::*toC::*1 çÐ_{2 ª pointer-to-function; ºª pointer-to-member-function. º3 f() and g()f(&g) f(g) .4 f() int(...)5 B D6 };}

13 ±

1 operator-function-id operator

function implement operator-function-id .

operator-function-id:

operator operator

operator:

2

3

# and ## (16).

4

5 , ,

and

6 ç

ç = & , ç

operator= çoperator=7++a

º a+=1 +=

8 9

1 ç @, @x either x.operator@() or operator@(x)

++ and --.

2

1 ç @, x@y either x.operator@(y) or operator@(x,y)

1 ç operator= ç

class. ç

2 çA operator=X çX& or1 operator() çpostfix-expression ( expression-list opt )_{postfix-expression expression-listoperator() x(arg1,arg2,arg3) isx.operator()(arg1,arg2,arg3) x T if ç1 operator[] çpostfix-expression [ expression ]x[y] x.operator[](y) x Tif T::operator()(T1) ç1 operator-> ç->postfix-expression -> primary-expressionx->m (x.operator->())->m x T ifT::operator->() operator->member m operator->1 operator++++ çint çint ++int}

13 ±

public:

};

public:

};

{

}

2 --

1

operator, operator&

2

int char promoted

3 T , VQ T VQ volatile

&);

&);

T operator++(

T operator--(

4 T , VQ T VQ

volatile

T * VQ T * VQ &);

T * VQ T * VQ &);

T T * VQ

T T * VQ

5 T

T T *);

6 T

T T *);

7 T

T T &);

T T *);

8 T

T operator+( T );

T operator-( T );

9 T

T operator~( T );

10 C , T , CV1 , CV2 C T

CV1 and CV2 are cv-qualifier-seq

*, ::*);

where CV12 CV1 and CV2 .

11 L and R

LR operator*( L , R );

LR operator/( L , R );

LR operator+( L , R );

LR operator-( L , R );

L , R );

L , R );

L , R );

L , R );

L , R );

L , R );

where LR L and R .

12 T and I T I

T T *, I );

T T *, I );

T T *, I );

T I , T *);

T I , T *);

13 T , CV1 , CV2 T CV1 and CV2 are cv-qualifier-seq s,

*, *);

14 T , CV1 , CV2 T CV1 and CV2 are cv-qualifier-seq

*, *);

*, *);

*, *);

*, *);

*, *);

*, *);

13 ±

15 C , T , CV1 , CV2 C T CV1 and CV2 are cv-

qualifier-seq

::*, ::*);

::*, ::*);

16 L and R

LR operator%( L , R );

LR operator&( L , R );

LR operator^( L , R );

LR operator|( L , R );

L operator<<( L , R );

L operator>>( L , R );

where LR L and R .

17 L , VQ , R L VQ volatile R

&, R );

&, R );

&, R );

&, R );

&, R );

18 T , VQ T VQ volatile

T * VQ T * VQ &, T *);

19 T , VQ , I T VQ

volatile I

T * VQ T * VQ &, I );

T * VQ T * VQ &, I );

20 L , VQ , R L VQ volatile R

&, R );

&, R );

&, R );

&, R );

&, R );

&, R );

21 L and R

R operator,( L , R );

22

[temp]

1 template

List int float

Shape template

sort()

the List

2 A template

template-declaration:

template-parameter-list > declaration

template-parameter-list:

template-parameter

template-parameter-list , template-parameter

The declaration template-declaration ç

template-declaration declaration template-declaration declaration_ç

nostic. ç

ççThis±± çççç3 template-declaration çvirtual45 public: vector(int);}; type-name T willvector T

14 ±

6

public:

};

{

}

1 template-id :

template-id:

template-name < template-argument-list >

template-name:

identifier

template-argument-list:

template-argument

template-argument-list , template-argument

template-argument:

assignment-expression

type-id

template-name

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

3 A template-id

Template-id

4 A template-id

5 < template-id

>

template-argument-list

6 * ç 7 çtemplate-argument

type-id

expressiontype-id ç

example: ç

çç

çç

çç

{ çç çç } çç

1 typename ç example:

*

ç

ç

ç ç ç ç ç};2qualified-name template-parameter çtypename

qualified-name elaborated-type-specifier:

ç... çopt opt ; çfull-template-argument-list:

ç< template-argument-list > ç

14 ±

3 ç template-argument qualified-name does çdeclaration

qualified-name ç

qualified-name ç

4

{

} }; ç 5 Ð template-parameter Ð Ð template-argument 6

ç

ç

public:

Set();

{

}

};

i i printall , cnt

cnt Set cout iostream.h

template-argument operator<< ç

sum() <iostream> çoperator<<

p[i]Tç

7 çtemplate-parameter çççç{ çç_{çççççç} çççççç{ ççççç} çç1 çtemplate-parameter SetSet()orSet<T>() template-argument};}; template-parameter s.2 type-parameter elaborated-type-specifier}3 type-parameterthe elaborated-type-specifier}

14 ±

1

public:

}

};

public:

}

};

1

template-argument

{

h.printall();

}

Set<Horse>::printall() << p[i]

Set<T>::printall()

Horse template-parameter T

template-argument is Horse template-argument

2 a template-argument ç

template-argument ç

T are:

T f(T) , f(Vector<T>) .

T f(T(1)) , f(t) , f(g(t)) f(&t)

t T . ç

T T

{

}

3 * template-argument : çpublic:

};{}x.f()

14 ±

g(1) g(int) template-argument

Horse g(int) x.f()

4

{

}

y.f()

g(1) calls g(int) template-argument int y.f()

g(int)

5 template-parameter

ç

};

};

6 ç template-argument template- ç

parameter_{ç}; A::B , A::a A::Y A ç}Y<A>.7

template-parameter

};{}

1 ç

ç

ç

example:

ç

ç

};

ç

ç

{

ç

ç

ç

ç

ç

ç

}

ç

[temp.inst] *

1

template-id

template-id

template-id

2

ç

[temp.linkage] ç ç

1 ç

1 template-argument are

public:

};

14 ±

{

}

{

}

};

{

}

}

2 *ç

ç

ç

çç

çç

çç

çç

{ çç

g(t); çç

h(t); çç

k(t); çç

} çç

} çç

çç

çç

çç

çç

çç

çç

{ çç

çç

çç

çç

çç

} çç

} çç

ç

formed. ç

3 ç

4

};

{

}

, Z<int>::g() Z<char>::f()

5

*

6

plate.

public:

};

}

};

{

}

14 ±

7 *

lt.get() from Map<char*,int>::get()

List<int>::get() in N

ç

ç ç ç ç

ç

ç

ç

8

{

}

9

ç

10

{

}

11 *

12

};

13

template-argument s.

14 ç

};

}

ç

ç

15 ç

ç

};

};

{

}

ç

operator->

1 operator-> operator->

-> operator->

14 ± operator->

};

{

}

1

2

explicit-instantiation:

template inst ;

inst:

( parameter-declaration-clause )

template-id ç ç ç ç

ç

ç

ç

3 *

4 template-argument

5

1

template-id

specialization:

declaration

* stream<char> char

sort<char*>

vector<char*> vector

2 ç

3 ç

{

}

template-argument

template-argument list.

4

1 template-parameter

template-parameter:

type-parameter

parameter-declaration

type-parameter:

class identifier

opt

class identifier

opt

= type-id

typename identifier

opt ç

typename identifier

opt

= type-id ç

template-parameter-list identifier

opt

template-parameter-list identifier

opt

= template-name

14 ±

ç

};

2 *

3 A type-parameter identifier type-name type-

parameter template-

parameter

}

};

4 A template-parameter parameter-declaration type-parameter

identifier type-parameter template-

parameter

{

}

f type-parameter called T, T .

class and typename template-parameter . ç

5 template-argument

cv-qualifiers ç

template-argument template-

argument

{

}

6 template-parameter ç

7 template-argument = template-parameter ç

default template-argument *

default template-argument ç

ç

8 ç template-parameter template-parameter ç

9 ç template-argument

template-parameter template-parameter

A template-parameter template-parameters

10 A template-parameter

template-parameter template-argument

1 template-argument template-id ç

template-parameter-list vector

2 template-argument constant-expression ç

ç

&f f &X::f where f is ç

&X::f , X f ç

X &X::m where X ç

m not an

acceptable template-argument

example:

};

14 ±

3 template-

argument

ç

4 template-argument

{

}

5 template-parameter ç

6 template-parameter ç

the template ç

çç

çç

çç

çç

7 ç template-argument template-argument ç

template-argument

ç

private:

ç

};

ç

8 * template-arguments template-parameter ç

constant-expression ç

template-parameter

9 template-arguments template-argument

<> ç template-parameter

1 Two template-id template ç

template-argument

declares x and y

ç

declares x2 and x3 x1 and x4 .

1

ç

1

template-argument template-argument

{

}

and

{

}

ç

template-argument

14 ±

complex(double);

};

{

}

çç

çç

ççç

public: ççç

ççç

ççç

}; ççç

ççç

{ ççç

ççç

} ççç

X::malloc çç

çç

çç

example: çç

ççç

or çç

ççç

template template çç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

1

{

}

and

{

}

2 T i

T

cv-list T

T*

T&

T[ integer-constant ]

class-template-name <T>

type (*)(T)

type T::*

T(*)()

T(*)(T) ç

type [i]

class-template-name <i>

where (T) T , ç

() T

T

X<int>(*)(char[6]) ç

class-template-name type [i])

type (*)(T)

where type is X<int> and T is char[6] . ç

3 template-parameter

{

}

ç

template-parameter ç ç ç

ç

ç

4

5

ment:

ç

14 ±

ç

{

ç

}

6

template-parameter template-argument ç

7 Every template-parameter template-parameter-list ç

template-argument

template-argument

ple,

{

f<int,char*,double>("aa",3.0);

}

8 A template-parameter

{

}

9 ç

{

}

1

template-parameter ,

( _ over.match.args _

ç ç ç

ç

ç

2

Ð B<params> params

B<params>

B<params> B<params>*

B<params> B<params>* ç

75)

Ð

_ conv.ref _ ).

Ð T T .’’

Ð

3 *

4

± 0020

ç ç ç ç

ç

ç

ç

5

6

__________________ ç

75)

where B D<params> . çç

çç

14 ±

{

}

7

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

8 template-parameter deduc-

tion:

{

}

9 template-parameter

deduction:

{

}

10

{

}

f f

f

11 template-argument

{

}

1

max(int,int) and min(int,int)

2

ple:

{

}

max()

max(int,int)

{

}

{

}

14 ±

3 ç inline or static ç

ç

çç

çç

çç

çç

çç

1 template-parameter

template-parameter

public:

vector(int);

};

{

}

2 The template-argument for vector<T>::operator[]()

1

};

Here, next_time() and task<int> task task

preempt() and prmt() preempt

template.

ç

};

friend ç

çç

çç

ççç

çç

çç

çç

ççç

a type-specifier ç ç ç ç ç ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

çç

çç

ççç

ççç

}; ççç

ççç

çç

ç ç ç ç ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

1

};

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

2

3 Similarly,

14 ±

{

};

{

ç

ç

}

Here f<int>(int*) s int and f<char*>(char**) ç

s char* .

[except]

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 . º throw-expression ª º code

ª handler . º

2 A goto , break , return continue try-block or

try-block

condition )

t2 t1 t2

t1

.

15 ±

handler char* type:

}

}

and

public:

Overflow(char,double,double);

};

{

}

f(1.2);

}

}

2 ª near-

est º try-block

exited; ª º

3 throw

76)

4 A throw-expression throw ç

top-level cv-qualifier

ç

throw

return statement.

5

throw;

ç

__________________ çç

76)

çç

6 A throw-expression

}

}

7

terminate() or unexpected()

8 throw-expression

terminate() (15.5.1).

1

try-block

2

new-expression

3 try-block

throw-expression ª . º

1 The exception-declaration handler

exception-declaration

2 A handler T , , T& throw-expression

type E if

[1] T and E

[2] T E

[3] T E T

15 ±

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

{

g();

}

}

}

}

Overflow Overflow Matherr

Matherr Matherr including Underflow

and Zerodivide .

3 try-block

4 A ... exception-declaration ...

... try- ç

block .

5 try-block

try-block . *

6

point. ç

7 ç terminate() ç

terminate()

1

exception-specification

type-id exception-specification ç

ç ç ç ç

ç

ç

ç

exception-specification:

type-id-list

opt

)

type-id-list:

type-id

type-id-list , type-id

An exception-specification ç

exception-specification

ç

ç

ç

ç

2 ç exception-specification

exception-specification type-id

exception-specification

exception-specification ç

};

};

D::f B::f int and

double ç

exception-specification ç

ç

çç

çç

çç

{ çç

çç

çç

} çç

3 ç exception-specification ç

ç

15 ±

çç

ç ç ç

ç

4 ç exception-specification ç

çç

ç ç ç

ç

5 ç exception-specification ç

6 exception-specification s. ç

7 An exception-specification

exception-specification

ç

ç

Xunexpected . ç

çç

Xunexpected çç

Xunexpected ç ç ç ç

ç

ç

8 X type-id-list exception-specification allow

X X Y*

type-id-list exception-specification Y*

Y* . ç

9 ç

exception-specification unexpected() exception-

specification

{

}

10 unexpected() exception-specification for ç

ç

exception-specification ç

11 ç

{

}

f f Y that g

12 exception-specification exception-

specification , throw()

13 An exception-specification

1 terminate() and unexpected() ç

terminate() function

1

ple,

Ð

77)

Ð ç

Ð

Ð

2

terminate() ç

set_terminate() ( _ lib.exception.terminate _ ).

unexpected() function

1 exception-specification exception-

specification

unexpected() ç

set_unexpected() ( _ lib.exception.unexpected _ ).

2 The unexpected() ç

ç

ç

exception-

specification exception-specification ç

Xunexpected terminate() ç

Xunexpected ç

exception-specification ç

__________________ çç

77)

terminate() çç

throw . çç

15 ± unexpected() function

3 ç exception-specification ç

exception-specification Xunexpected ç

Xunexpected unexpected() .

1

2 ç

occurs.

[cpp]

1 # preprocessing

78)

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

elif-group:

opt

else-group:

opt

endif-line:

new-line

__________________ çç

78)

ª lines. º These ª lines º çç

# çç

16 ±

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

1

79)

defined identifier

or

identifier )

1

#define #undef

2

3

opt

opt

__________________ çç

79)

çç

Ð çç

4

defined

defined

the defined

defined

0

ç

int and

long and

#if or #elif

80)

5

opt

opt

to identifier and identifier respectively.

6

#else

#else #else #endif

81)

1 A #include

2

h-char-sequence > new-line

< and >

3

q-char-sequence " new-line

"

h-char-sequence > new-line

>

__________________ çç

80)

#if if çç

çç

ççç

ççç

81)

#else or #endif çç

çç

16 ±

4

include

82)

a < > "

5

nondigit . nondigit

ç ç ç

ç

ç

6 A #include

#include <<<< ??? >>>> ).

7 #include

8 #include directive:

*/

#else

#endif

1

2 object-like

another #define

3 function-like

#define

4

)

5

__________________ çç

82)

çç

çç

6 define

7 #

8

83)

9

opt

)

#define

(

) preprocessing

10

1

# or ##

##

# operator

1 Each #

2 #

__________________ çç

83)

çç

çç

16 ± # operator

\ " and \

"

# and ##

## operator

1 A ##

2 ##

3

##

##

1

replace.

2

3

1 #undef

2

3 ª º

4

5

(f)^m(m);

6

#include example */

"hello";

"hello";

# and ##

7

*/

*/

*/

*/

1 #line

2 The

3

4

digit-sequence " s-char-sequence

opt

" new-line

5

line on

1

pp-tokens

opt new-line

1

pp-tokens

opt new-line

1

# new-line

1

asctime

dd

"hh:mm:ss"

asctime

Whether

2 and

3 defined #define #undef