[intro]

1

Standard.

2

3

4

5

6

7

1 Ð .Ð± CÐ ISO/IEC:1990 ±Ð ±±

1 ±

2

.

1)

1 ª º

ª º

ª º

2

Ð

2)

Ð

Ð 3 hostedandfreestanding

4

ª [Example: º

ª ]º ª [ Note:

ºª ] º51throwtype-idortemplate-name ª ment º orª º

__________________ 1) 2) ª º

± 3

the

Example: p ª Bºclass

DB*pisªD.º).template-parameter

ª º orªters.º cv-3) Note:_{__________________3)}

1 ±

Note:

1 ± 27).

1 italictype,_{ªone}

of. ºªopt,ºso{ expressionopt}2 Ð X-name class-name, typedef-name ).ÐX-idqualified-id

).ÐX-seq Xdeclaration-seq tions).

Ð X-list X expression-list

1 byte.

low-order

high-order

2 [ Note:

1 object

Note:

definition new-expression

name lifetime ç

type

polymorphic

expression ç

2 sub-objects .

± 5

3 x x

Ð Ifxx x.Ð x x.4 .5 4)_{6[Note:1 5)2 sizeof(int)34 Note:56 volatile6)7 volatile__________________4) ª º5) ª as-if º6)}

1 ±

7)

8

8)

9

10

11 Ð

Ð Ð implementation-defined.

[Note:

12 Afull-expression ç

13 [Note:expression

initializer is(expression-list )expression-list is=initializer-clause

assignmentexpression 14[Note:

15[Note: 9)__________________7)_{8)9)}

± 7

/*...*/

is

b a

int is

[ ±

a and b ± ±

or

a and b ± ±

16

10)

.

17

11)

Example: evalua-

new

18

12) . ç__________________

10)11)12)

1 ±

[intro.ack] ç

ç1ç± 201±53992± ç± 13 ± 110163 ± ç2 ç± 13 ±117003± ç_{3 ç}

[lex]

1

#include

Note:

2 [ Note: ç

ç

1

13) *

\uXXXX

ment 14)

Example: < #include prepro-

#include

__________________ 13)

14)

header-name " or >

/* comment.

2 ±

nated.

ç

Note:

] Note:

Note: ç

Note: an

instantiation

units Note:

ç environment. *

1 The 15)

2 Theuniversal-character-name hex-quad:

universal-character-name:

\u hex-quad\U\UNNNNNNNN

NNNNNNNN \uNNNN

0000NNNNformed.

__________________ 15)

± 3

3 The

(respectively,

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 [ Example:

becomes

Ð ]3?changed.

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

12A,identifiers

,,character literals

,,preprocessing-op-or-punc ’ "_{literal.}

2 ±

3

4 [ Example: 1Ex

1 and Ex might

Ex +1

ment 1E1 E is

5 [ Example: x+++++y x and y

1

16)

.

2

17)

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

token:

identifier

keyword

literal

operator

punctuator

1

18) ª ºNote:

__________________

16)_ª digraphs

ºª digraph º%:%:ªdigraphs º.17)ª stringizedº [ and<:18)

± 5

1 /* */

// ç

Note: // ,

/* */ //

// and /* /*

header-name:

< h-char-sequence >"q-char-sequence

"h-char-sequence: h-char h-char:> q-char-sequence: q-char q-char:"

1 #include header-name 2 ’or\ /*or// q-char-sequence h-char-sequence

" h-char-sequence fined.

19)pp-number:

digit.digit pp-number esign Esign pp-number . 12_{__________________19)}

2 ±

identifier:

nondigit

nondigit :

universal-character-name

digit :

1

20)

2

1

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

2

__________________ 20) \u

± 7

Ð

ç ç

ç ç ç

1

preprocessing-op-or-punc : ç ç ç ç ç ç ç ç

ç

Each preprocessing-op-or-punc121)literal:

integer-literal character-literal floating-literal string-literal boolean-literal

integer-literal: optoptoptdecimal-literal:

nonzero-digit

octal-literal: 0hexadecimal-literal: 0x hexadecimal-digit0X hexadecimal-digit_{__________________21) ª literal º ªconstants º}

2 ±

nonzero-digit:

octal-digit:

hexadecimal-digit:

integer-suffix:

opt

opt

unsigned-suffix:

long-suffix:

1

decimal 0

octal 0

22)

A hexadecimal 0x or 0X and

a through f

and A through F Example: 12 ,

014 0XC

2

int ,

int , , , unsigned

u or U

sented: , l or L

, ul ,

lu , uL , Lu , Ul , lU , UL LU .

3

character-literal:

’ c-char-sequence ’

L’ c-char-sequence ’

c-char-sequence:

c-char

__________________

22)

8 and 9

± 9

c-char:

’ \

escape-sequence

universal-character-name

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

c-char

char c-char

c-char

int

2 L L’x’

wchar_t .

23)

c-char

c-char

c-char

3 ’ " ?

slash \

__________________ 23)

2 ±

Ð

new-line \nHT\tVT\vbackspace

BS\bCR\rFF\falertBEL\a_{ooo\ooohhh\xhhhç}_ç_{" ?\" and \? ’ \sequences \’ and \\4 \ ooo \x hhh x followedfor char wchar_t5 Note: çfloating-literal: opt floating-suffix optoptfractional-constant: digit-sequence opt . digit-sequencedigit-sequence .}

exponent-part:

e sign_{opt} digit-sequence

E sign_{opt} digit-sequence

sign:

± 11

digit-sequence:

digit

floating-suffix:

1 e or E

e (or E

double f and

F specify float l and L specify

string-literal:

" s-char-sequence opt "

L" s-char-sequence opt "

s-char-sequence:

s-char

s-char:

" \

escape-sequence

universal-character-name

1

L "..." or L"..." L ª n º andstaticnL"asdf"

ª n ºn

2

3

Example:

’\xA’ and ’B’

’\xAB’

4 ’\0’

2 ±

5

’ \’ ,

" \

char

L’\0’

’\0’ .

boolean-literal:

false

true

1 false and true bool

ues.

[basic]

1 [ Note:

object name lvalue declaration

definition type , scope , linkage

compound

2

3 An entity

4 A name label variable

5 declaration

goto labeled-statement (6.1).

6

(3.4).

7 if

Ð Ð Ð 8

1 2 definition extern linkage-specification24) initializer function-body typedef using-declaration using-directive(7.3.4).

3 [Example:

__________________ 24) declaration-seq linkage-specification

tion.

3 ±

defines a ç

defines c çdefines

fxçdefines S,S::aS::bçdefines Xçxçy çX ç}; defines X::y çdefines ç_{defines çdefines N1 çdefines anX çdeclares a çdeclares c çdeclares f çdeclares S çdeclares Int çdeclares anotherX çdeclares N::d çÐ ]4 [ Note: Example: given ç};{} C};Ð ]} Ð

]5[Note:elaborated-type-specifier

612sizeof

typeid used

± 3

Note:

3

4

Example:

X :

declare X ç

use X çuseX ç Ð Note: T Ð T Ð TÐ TÐ TT dynamic_castastatic_castÐ TÐ the typeid sizeof TÐ TÐ T5 DÐ DÐ Dconst object D,DÐ D

3 ±

D Ð D D

25)

Ð if D D Example:

// ç X(int); };

D() ç

// çX(int);

};D();ç//çÐ DDD D_{1 validscope2 [Example: in{} j j includesj j__________________25)}

± 5

, }

j (the j { and } ,

i j

3

friend elaborated-type-specifier

using-directive

4

name,

Ð Ð Note: ç [ Note:elaborated-type-specifiers_{5[Note: ç1 Theinitializer Example:x2 [ Note:[Example:3 enumerator-definition Example:x x4 Note: OK ç};} Ð]

3 ±

5 elaborated-type-specifier

Ð elaborated-type-specifier

;

the elaborated-type-specifier identifier class-name

Ð elaborated-type-specifier

elaborated-type-specifier decl-specifier-seq or parameter-declaration-clause

identifier class-name

identifier

Note: elaborated-

type-specifier identifier enum-name

the identifier elaborated-type-specifier qualified-id

class-name or enum-name

6 [ Note:

extern

7 [ Note:

1

2

3 catch

4 for-init-statement condition of if , while , for switch statements

if , while , for switch

if state-

1

1

± 7

1 namespace-definition namespace-body

original-namespace-name

namespace-definitions original-namespace-name

namespace-body members

using-directive

using-directive

Example:

}

// l ç

// çoverloads

N::g(int) ç { ç

}

ç

ç

N::j() ç

{

calls N::g(int) ç}

ç

}

Ð ]

2 ::

using-

directive;

3

global

scope

be global .

1

ctor-

initializers

N S

S

3 ±

parameter-declaration-clause Example:

error: i ::i ç

// X::i çOK:X::c

ç

};

error: T ::T ç

// Y::T ç};

ç };Ð]*2Ð .class,Ð ->_{Ð ::class.123}

± 9

4

using-directive

the using-directive;

5 visible . ç

[basic.lookup]ç ç

1 typedef-names (7.1.3), namespace-names ç

class-names

ç ç

ç

ç

2 ª º

3

4 [ Note: ç

[basic.lookup.unqual] ç ç

1 ç 2 using-directive

using-directive ç

using-directive

3 postfix-expression

[ Note: postfix-expression

f(a); } }; f(a) cast-expression int(a) f 4

5

3 ±

6

26)

N

N

N N is

N Example:

}

}

// i : ç

// A::N::f i ç//Nç//Aç//A::N::f

ç}Ð]7X27)

Ð X X

Ð if X Y X in Y

of Y Y

28)

ç

or

Ð if X X

X

Ð if X N N

N X

N N

[ Example:

}

};

};

}

__________________ 26)

parameter-declaration-clause 27) base-clause

definition. 28) X Y X çY

± 11

// i: ç

//N::Y::Xi ç// N::YN::Y::Xç//N::YM::B ç// N N::Y ç// N ç_{Ð Note: friend[Note:8 29)XÐ X XÐ if X Y Y Y çY 30) orÐ if X XXÐ if X N NNN N[ Example:} };

}

}

}

// i: ç

// M::N::X::f i ç//M::N::X

ç//M::N::X Bç//M::Nç//Mç//M::N::X::f çÐNote:

__________________ 29)

the parameter-declaration-clause

mem-initializer .

30) X çX

3 ±

9 friend ç

friend ç

friend ç

10friend ç

a template-argument template-id ç

template-argument template-id çExample: ç

çç

çç

çç

çç

}; çç

çç

çç

A::AT çç

B::BT çç

}; çç

Ð ] ç

11 ç parameter-declaration-clause

expression mem-initializer

Note:

ctor-initializer

12 static X qualified-id

X Note:

static

13 function-try-block

exception-declaration function-try-block .

function-try-block Note:

14 [ Note: ç

1 postfix-expression ç

2 T

using-declaration

Ð If T

Ð IfTÐ If T ç

± 13

Ð IfTUU U.çÐIfTÐ If T X X.Ð If T X X.Ð If T template-id_{Note: non- çExample:} NS::f ç}Ð]3Ð Any using-directiveÐ ç[basic.lookup.qual]} ç_{ç1} ::nested-name-specifier ç :: class-name namespace-name Example:

public:

};

{

OK ç

ill-formed: A ç}Ð]

3 ±

2 [ Note: N1::N2::N3::n

3 declarator-id qualified-id qualified-id being

qualified-id

Example:

};

ill-formed: ç

// ç//

ç

Ð ]

4 ::

using-directive ::

5 pseudo-destructor-name nested-name-specifier type-name

nested-name-specifier qualified-id

:: opt nested-name-specifier ~ class-name

nested-name-specifier qualified-id

:: opt class-name

the class-name nested-name-specifier Example:

ç

};

C ç ç // ç

~A(); }; { A ç }ÐNote:.and->ç1 nested-name-specifier qualified-id nested-name-specifier çNote:qualified-id ç

± 15Ð

ç Ð a conversion-type-id operator-function-id ç

postfix-expression ç

Ð the template-arguments template-id postfix- ç expression occurs. 2 :: operator.

1 nested-name-specifier qualified-id nestedname-specifier template-arguments ç

template-id postfix-expression occurs.

2 Given X::m (where X ::m

S m in X

using-directive X using-directive

including X m

S S

using-declaration (7.3.3), S

of m m S

Example:

}

}

}

}

}

3 ±

{

AB, ç

// therefore S AB::g() AB::g() çAB

ç // AandB; ç // namespaceY Y::f(float) ç // ç

A::f(int) , B::f(char) ç

// A::f(int) ç

B::f(char) ç

AB ç

// A or B ç

// Y and Z , ç ç AB ç

// A and B , ç

A::i , B::i ç

// ç

AB and ç

// A or B ç

// Y and Z , ç

Y::h(int) , Z::h(double) ç

// Z::h(double) ç

} 3 ç

}

}

}

}

{ OK: S A::a , A::a } ç }

}

}

± 17

{

A::a , A::a } ç }4 } }{ A,SA::a}_{çA and B S A::a } çA and B S B::b } ç}

OK: b B , S B::b } ç

}

Ð ] 5 ç Example:

} } OK,A::x int) ç

ambiguous, A::y or B::y ç}Ð]6declarator-id

qualified-id qualified-id theunqualified-id nested-name-specifier

Example:

3 ±

}

}

ill-formed, f1 A çÐnested-name-specifier

using-directive

nested-name-specifier

Example:

}A::B::f1(int)

çÐ]1Anelaborated-type-specifier

class-name orenum-name even elaborated-type-specifier

identifer qualified-id .

2 elaborated-type-specifier identifer elaborated-type-specifier

;

the identifier ç

typedef-name elaborated-type-specifier elaborated-type-

specifier enum-name enum-name ç

elaborated-type-specifier elaborated-type-specifier class-name ç

class-name elaborated-type-specifier

;

the elaborated-type-specifier class-name

3 qualified-id

typedef-name, the

elaborated-type-specifier class-name ç

or enum-name elaborated-type-specifier Example:

Node ç

Data ç

// Data ç

};

± 19

Node ç

error: Glob ç

// ç

Glob ç

// ç };

Data ç

::Data ç

Data ç

Data ç

Data ç

Data ç

Data ç

};

Data ç ç ç error: Datum undefined ç

Data ç

Ð ]

1 . or -> identifier ç

< < ç ç postfix-expression ç ç postfix-expression and ç Ð ç Ð postfix-expression ç ç Ð ç 2 ç id-expression unqualified-id C C unqualified-id C unqualified-id postfix-expression .

3 unqualified-id is ~type-name C C type-name postfix-expression class C type-name class-name type-name type-name postfix-expression .

4 id-expression qualified-id

class-name-or-namespace-name::...

the class-name-or-namespace-name . or -> entire postfix-expression class-name

3 ±

postfix-expression class-name or namespace-

name class-name-or-namespace-name

Note: class-name-or-namespace-name

qualified-

id

};

A::a in E ç

OK, A::a F ç}Ð]5qualified-id

::class-name-or-namespace-name::... theclass-name-or-namespace-name class-name ornamespace-name

.6nested-name-specifier template-id template-argument postfix-expression occurs. 7id-expression conversion-function-id conversion-type-id

1namespace-name using-directive ornamespace-alias-definition

1Aprogram

translation-unit: declaration-seq opt2linkage Ð Ð Ð

± 21

3 Ð static or, Ðconstextern nor Ð 4 Ð Ð Ð

Ð

Ð Ð Ð 5 6 extern

Example: 1 ç ç

2: i ç

{

ç

ç

} } i//1//2//37Example:{error:qçX ç}

3 ±

{

error: q ç

}

X::q ç}q

ç

Ð ]

8

Example:

{

ç

ill-formed çill-formed

ç

}

Ð 9 Ð

Ð

Ð Ð1011[Note:

linkage-specification

1main main Note:

2main intmain :

± 23

and

argc

argc argv[0] through

argv[argc-1]

argv[0]

"" argc

argv[argc] Note:

argv

3 main main is

main inline or static

name main Example:

called main

4

<cstdlib>

exit

5 main

exit

of main return

1

called

Note:

2

Ð

Ð dynamically.

[Note: obj1 obj2 obj2 obj2(becauseobj2 obj2

example,

3 ±

unspecified: ç

// 0.0 or ç//1.0ç1.0

çÐ]3main main31)[Example: //± ± çA::A(){ b.Use(); ç}// ±± ç_{// ± ± ça.Use(); ç}b.Use();

ç}aorbmain amainamain isbabefore A::Aamain,bwillçA::A 4terminate (18.6.3.3). 1mainexit

__________________31)

± 25

2

3 atexit (see <cstdlib> exit

atexit

exit

atexit

4

<cstdlib>

atexit() .

1

Ð

Ð

Ð 2 (5.3.4).

3 static andauto 4 ç tion.

1

2

12.8.

3 static Note: 6.7

static static

4 static

1 auto or register static or extern have

exits.

3 ±

2 [ Note:

3

1 new-expression

delete-expression

and

global and .

2

, ,

, Note:

names std , std::bad_alloc std::size_t

new-expression , delete-expression

<new> std , std::bad_alloc

std::size_t

3

1

void* size_t

2 ç

32) __________________ 32) malloc() or calloc()

± 27

3 new_handler çNote:

installed new_handler set_new_handler

exception-specification

(15.4), throw() std::bad_alloc std::bad_alloc

.4Note:type_info

athrow

1scope.

2voidvoid* Toperator delete classTnamedstd::size_t

TTstd::size_t

Note: void* void

3 çor ç_{std::nothrow_t&) operator çdelete[](void*)çeither or ç4 ç33)1 __________________33)}

3 ±

1 The lifetime T begins

when: Ð T Ð ifTTÐ ifTÐ *2 [Note:3_{Note:4 delete-expressionbehavior.5 cated 34) void* delete-expressionÐ orÐ çÐ static_castvoid* void* char* ). çÐ dynamic_castExample:__________________34)}

± 29

ç

ç

};

± *this ç

ç OK,this ç }

ç ç pb->mutate(); ç

OK: pb ç

OK: pb ç

*pb ç

}

Ð ]

6

Ð or_{Ð ç}

Ð static_cast çtochar&or

Ð dynamic_cast typeid .

7

Ð and Ð Ð T T Example:

3 ±

ç

ç ç }; {_ç

{ ç*thisendsçCcreated ç

well-defined ç

} ç

ç

}

well-defined ç

well-defined; c1 C ç

Ð ]

8 T

T

35)

Example:

~B();

}; çÐ]9constconst Example: B();~B(); };b.~B(); ç }Ð]__________________ 35)

± 31

1 [ Note:

2 T T

char or .

36)

char or

Example:

ç memcpy , ç

ç obj ç

// ç

Ð ]

3 T T T objects obj1 and obj2 obj1

obj2 memcpy obj2

obj1 Example:

// t2p ç ç // ç // *t2p ç Ð ] 4 The T N T N equals sizeof(T) T value 37) 5 alignment

6 38)

7 ª º ª º

ª T ºandªTºtypedef Example:__________________36) memcpy ormemmove .37)38)

3 ±

ç ç ç ç ç

{

ill-formed: X ç

ç

UNKA* ç

} nowX ç_{arr ç{ X’’ çOK: X çill-formed: UNKA ç}}Ð]8[Note:

9An10cv-qualified cv-qualified .11T1andT2T1andT2arelayout-compatible Note:

Layout-

1charcharunsigned orsigned char,charçchar2 : ª º ,ªº ,ªintº ª .ºint39)__________________39) INT_MIN and INT_MAX <climits> .

± 33

3 :ªº , ª º , ª º ªint, º 40) type4 unsigned n where n41)5 Type wchar_t wchar_t_{underlyingtype .6 bool true or false . 42) [ Note: signed , unsigned , shortboolbool7 Types bool , char , wchar_t integraltypes. 43) 44) [ Example:8 types: float , double double providesfloatdouble float doubledouble Integral and floatingcalled arithmetic numeric_limits9 The void voidcv void void ?: çof typeid void .10 [Note:__________________40) type-specifier41)42) bool true nor false .43) int , , long44) .)}

3 ±

1 Ð arrays

Ð functions

void

Ð pointers tovoid

Ð references

Ð classes

Ð unions

Ð enumerations

different Ð

45)

2

3 T ª T . º [ Example: int

ª int º X ª X . º

ª pointers º

4 void*

void*

void*

char* .

1

void

const-qualified volatile-qualified const-volatile-qualified object

type const speci-

decl-specifier-seq const

object volatile decl-specifier-seq volatile-

cv-qualifiers decl-

specifier-seq

object

46)

2

__________________45) 46)

± 35

3

ç

4

Ð const and volatile

< const

< volatile < const <volatile < ç ç ç ç ç ç

ç ç ç ç ç ç ç

5 cv (or cv1 , cv2

const volatile

ª cv T ,ºwhere

T1lvalue rvalue

.2 Ðtype Ð 47)3_{[Note:}Example: ifE*EEf()4[Note:Example:

[Example:

+5types. 67_{__________________47)}

3 ±

8

9 ç void

10

Example:

11

12

13 const

mutable

14 modifiable

formed.

15

48)

: Ð Ð Ð Ð Ð

Ð Ð acharortype.__________________ 48)

[conv]

1

order:

Ð

Ð

Ð [Note:

type.

2 [ Note: Ð Ð if bool .

Ð switch Ð return ç ç Ð]3eTª ºt ç_{T e4 [Note: ç5 &}

4 ±

1 T T ç

T T

T

T T .

49) 2 ç sizeof

3 [ Note:

1 ª º orª Tº

ª T . º2 ª charº ª wchar_t º ç

Note: ç

Example: "abc" ª º

ª char º1T

ª T . º 50) 2 [ Note:

1 ª cv1 T º ª cv2 T ºifªcv2Tºis

ª cv1 T . º

2 ª X cv1 T º ª

X cv2 T º if ª cv2 T º ª cv1 T . º

3 [ Note: ç

4 51) similar T n > T cv cv cv n- 1 cv n T and T cv cv cv n- 1 cv n T __________________ 49) 50) obtained. 51)

± 3

cv i , j^{is const , volatile ,}

cv , cv , , cv n cv-

T T

Ð Ð j>const cvjthenconst cvjvolatile

.Ðcvjandcvjconst cvk< k < j .[ Note: T** //1const //2example, ç_{const object ç}Ð]5Amulti-level}

form: cv0P0tocv1P1tocvn-1Pn-1tocvnTwhere PiTtype.

6similar Tn>TcvP0tocvP1tocvn-1Pn-1tocvnTandTcvP0tocvP1tocvn-1Pn-1tocvnT71char,,,intintifint.2wchar_t

int,,long.3 intifintif4boolintfalsetrue

4 ±

5

1 float double

2

1 ç 2_n

where n Note:

3

4 bool bool false ç

true 5

1

ç 2 sions.

1 ç Note: bool 2_ç

Note:

bool false

true

1 A

2 ª cvT ,ºwhereT

ª cv void .º ª cvTº

ª cv void º T T

± 5 3 ª cvD,ºwhereD ª pointerto cv B , º where B D BD ç1 ç_{2 ª B cv T ,ºwhereBª D cv T,}º_{whereDBBDDB ª çD}cvT,ºD_{çB B D52)1 type bool falsetrue .__________________52) void* .}

[expr]

1 [ Note:

2

++a meaning a+=1

bool . Ð ]

3

ç

4

53)

ç

Example:

ç

becomes 9 ç

ç

i ç Ð ]5Note:6ª T ºª T º__________________53)

5 ±

7 object-expression .

8

Note:

int

9 Ð .Ðdouble

double.Ðfloatfloat.Ð 54)Ð.Ð;._{Ð long long .Ð unsigned unsigned .[ Note: int ]10 55)1 :: .primary-expression: literalthis( expression )id-expressionid-expression: unqualified-idqualified-idunqualified-id: identifieroperator-function-idconversion-function-idtemplate-id2 A literal__________________54) bool , wchar_t55)}

± 3

3 this

this

tor mem-initializer ç

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

expressionqualified-id operator-function-id . qualified-id operator-function-id qualified-id operator-function-id using-directive

Note: ::5 6Anid-expression primary-expression

Note:

anid-expression . and->7Anidentifier

id-expression

Note:

foroperatorfunction-id conversion-function-id template-id class-name ~identifieridentifier

8qualified-id:

::optnested-name-specifier template optunqualified-id ç :: identifier

:: operator-function-id

:: template-id

nested-name-specifier: ç

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

class-or-namespace-name nested-name-specifier ç

class-or-namespace-name:

class-name

namespace-name

A nested-name-specifier template

qualified-id qualified-ids ç

Note: qualified-id

class-name :: class-name class-name s

class-name class-name is

class-name Note: a

typedef-name class-name identifier

member-specification typedef-name that

qualified-id

9 A nested-name-specifier

using-directive qualified-id ç

qualified-ids

able.

5 ±

10 qualified-id id-expression conversion-function-id conversion-type-id

qualified-id

nested-name-specifier .

11 An id-expression

used:

Ð

Ð Ð Ð mem-initializer *

12 Atemplate-id unqualified-id 1 postfix-expression: ç

primary-expression

postfix-expression [ expression ]

postfix-expression ( expression-list opt )

simple-type-specifier ( expression-list opt )

opt ( expression-list opt ) ç

opt nested-name-specifier template opt template-id ( expression-list opt ) ç

postfix-expression opt id-expression

postfix-expression opt id-expression

postfix-expression . pseudo-destructor-name

postfix-expression -> pseudo-destructor-name

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

pseudo-destructor-name: ç

:: opt nested-name-specifier opt type-name type-name ç

:: opt nested-name-specifier template template-id type-name ç

:: opt nested-name-specifier opt ~ type-name ç

1 ª T ºª T .ºª Tº 56)E1[E2]*((E1)+(E2))Note:*and+and__________________56) &x[0] .

± 5

1

57)

whose id-expression

this Note: f()

as (*this).f()

virtual qualified-id

Note:

2

3

virtual

void .

4

Note:

[ Example:

function-

try-block

5 [ Note:

const_cast

const

6

...

[ Note: ...

__________________ 57)

5 ±

]

7

va_arg

.

8

9 main (3.6.1).

10

1 A simple-type-specifier expression-list

the simple-type-specifier

for

t t

2 T() T

void() Note: if T

cv-qualified cv-qualifiers

1 pseudo-destructor-name . ->

type-name

ator () void postfix-

expression

2

pseudo-

destructor-name type-name pseudo-

destructor-name

:: opt nested-name-specifier opt type-name type-name

cv

pseudo-destructor-name

1 . -> template

id-expression

58)

id-expression

__________________ 58)

± 7

2 ª º

be ª º id-expression

Note: .and->3IfE1ª X,º E1->E2(*(E1)).E2 59) object-expression.id-expression as E1.E2 cq const const ; vq represents çeither volatile volatile . cv4 If E2 ª T º E1.E2 E1.E2 is TÐ If E2 E2 is T E1.E2E1.E2 is T .Ð If E2 E1 is ª X º E2 is ª T º ,E1 isE1.E2 vq12 ª union ºofvq1andvq2ifvq1orvq2isvolatilevq12isvolatilecq12ª union º of cq1 and cq2 cq1 or cq2 is const cq12 is const E2mutable E1.E2 is ª vq12 T º E2 mutable mem-_{E1.E2 is ª T º .Ð If E2 E1.E2Ð E2 is ªreturning T º E1.E2E1.E2 E2 ªT º.ÐE1.E2E2isªcvreturningTºE1.E2isnotNote:E1.E2isª cv returning T º}.ÐIfE2E1.E2

Ð If E2 E2 is T E1.E2

E1.E2 is T . *

5 [ Note: ª º

1 ++

[ Note:

1 bool

__________________

id-expression 59) E1 ª Xº(*(E1))

5 ±

true Note:

2 -- ++

bool Note:

1 dynamic_cast<T>(v) v

T . T ª cv void ºdynamic_cast

dynamic_cast 2IfTvtypeTvT.3vRRRvv4vR.5IfTisªcv1Bºandv_{ª cv2 D º B DB D v T is ª cv1 B ºand v ª cv2 D º B D 60) B sub-objectD v cv1cv2 Bof D Example:{ ç}Ð}]6Otherwise, v7IfTisªcvvoid,ºvvT.8_{Ð v , v publicT Tby v T object.Ð v public public TTÐ fails . *9 bad_cast Example:__________________60) v B}

± 9

{

ç ç fails ç

fails ç

fails ç

succeeds ç

fails ç

}

{

A ç

0 ç D sub-objects çill-formed: ç

// çsucceeds

ç

} Ð Note:dynamic_cast1typeid ç or const namewherename çstd::type_info

61)type_info2Whentypeidtype_info*pointer62) typeidbad_typeid3Whentypeidtype_info4Whentypeidtype-idtype_info_{type-idtype-idtypeidtype_infotype-idtype-id.__________________61) extended_type_info .62) If p *p , (*p) , *(p),((*p)) ,*((p))}

5 ±

5 type-id typeid

Example:

yields true çç

yields true ççyields

trueççyields true ççÐ]6<typeinfo>

typeid 7[Note:

typeid

1static_cast<T>(v) vT.IfTstatic_cast static_cast 2eTstatic_cast static_cast<T>(e) ª º

able t

T

e

3 static_cast

static_cast .

4 ª cv void . ºNote:

5ª cv1 BºB ª cv2Dº DB ª D ºtoªBºexists

(4.10), cv2cv1BDª cv2 D .º ª cv1 B ºD DExample: d object çÐ]_{6static_cast}

± 11

7 ç 8 ª cv1BºBªpointerto cv2DºD B ª D ºto ª B º cv2 cv1B D ª cv1 B ºBDD9ª D cv1Tº ªB cv2 T º B Dª B T º to ª D T º cv2cv1 .63)_{B Note: B need10 ª cvvoid ºçª cvvoid} º1reinterpret_cast<T>(v)

vtotypeTvreinterpret_castreinterpret_castreinterpret_cast.2Thereinterpret_castNote:reinterpret_cast3reinterpret_castNote:4Note:5 64)6 ª T1 ºª T2 º (whereT1 and T2 Note:__________________63)64)

5 ±

7

65)

ª T1 º

ª T2 º (where T1 and T2

T2 T1

8

9 ª X T1 º

ª Y T2 º if T1 and T2^{66)}

Ð ª º

Ð ª XT1ºªY T2 º T2 T110 T1 ª T2 º ª pointer *_{to T1 º ª T2 º reinterpret_castreinterpret_cast<T&>(x)*reinterpret_cast<T*>(&x) & and * 67)1 const_cast<T>(v) T T vconst_cast const_castconst_cast .2 [ Note:const_cast3 T1 and T2 whereT cv cv cv n - 1 cv n Tand T cv cv cv n - 1 cv n Twhere T void cv k and cv kT1 T2 const_castpointer const_cast4 T1 T2const_cast<T2&> (where T1 and T2 T1}

T2 const_cast const_cast

__________________ 65) reinterpret_cast

ness. 66) T1 and T2 reinterpret_cast

ness. 67) .

± 13

5 const_cast

const_cast

ª member ºconst_cast

const_cast 6 ç7 [ Note: const_cast 68)_{8 T n and X n repre-is cv * cv N *is cv * cv M *K is min ( N , M )X1 to X2 TTcv N - K + N - K + * cv N *to Tcv M - K + M - K + * cv M *9 T1 T2ª T1 º ª T2 º10 ª X T1 º ªY T2 º ª T1 ºª T2 º11 ªmember º const12 [Note:const_cast.1}

__________________ 68)

const_cast

5 ±

unary-expression:

postfix-expression

++ cast-expression

-- cast-expression

sizeof unary-expression

type-id )

new-expression

delete-expression

unary-operator:

1 * indirection

ª T , º

ª T.º

[ Note: cv void

2 & qualified-

id ª T,ºª T .º

ª cv T º is ª cv T , º qualified-id ,

ª T º ª T .º

C T ª

T .º [ Example:

çÐNote:mutable mutable

3&qualified-id notNote: &(qualified-id) qualified-id isª ºqualified-id qualified-idª º ªpointerº &unqualified-idunqualified-id4 operator&() &5_{Note:ª º orªº ]6 +7 - n n}

± 15

8 ! bool

true false and false bool .

9 ~

unary-expression ~X() X class-name

treating ~ ~X

1 ++ 1 true bool

x

bool ++x x+=1 Note:

2 -- 1 bool ç

--

prefix ++ Note:

1 The sizeof

type-id sizeof

sizeof(char) , and are 1

sizeof Note:

ticular, sizeof(bool) and sizeof(wchar_t)

69)

Note:

byte

2

sizeof

70)

n

n

3 The sizeof

tion.

4

sizeof .

5 sizeof expression.

6 size_t Note: size_t

<cstddef>

__________________

69)

sizeof(bool) 1 .

70)

sizeof

5 ±

1 The new-expression type-id new-type-id ç

Note: new-expression Note: the type-id new-expression

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: opt direct-new-declarator

direct-new-declarator: [ expression ] direct-new-declarator [ constant-expression ]

new-initializer: ( expression-list opt )

new-expression Note:

new-expression new-expression

2 The new-type-id new-expression new-declarator Note: & , * , [] Example:

ç

// ç

The *

3 [ Note: new-type-id new-expression Example:

error ç

error ç

new

10 int

4 The type-specifier-seq

5 direct-new-declarator new-type-id or

type-id new-expression

Note: both and int* is

± 17

6 Every constant-expression direct-new-declarator

expression direct-new-declarator

Example: if n int is

n expression direct-new-declarator

n constant-expression n is

7 expression direct-new-declarator ç

new-expression Note: * 8 Anew-expression new- ç expression ç

and ç ç

ç Note: ç ç ç

9 ç new-expression :: ç T ç T ç ç 10 çAnew-expression ç typestd::size_t ç_{char and ç}

new-expression ç ç Note: ç ç ç

11 The new-placement

new-placement newexpression size_t new-placement .

12 [ Example: Ð , Ð ,Ð .Here, x and y ç_{new-expression çnew-expression çnew13 [ Note: exception-specification (15.4), throw()bad _ alloc exception-specification , ç}

5 ±

throw() ç

new-expression

14 [ Note: ç ç

15 A new-expression T

Ð new-initializer

Ð If T ç T Ð T ç

*Ðnew-initializer

()Ð new-initializer

expression-list

Texpression-list

Ð new-initializer expression-list T

expression-list

Ð new-expression

16 new-expression

(12.4). 17 71) ç ç newexpression ç Note: ç

18 new-expression :: çT ç T ç

19 ç ç ç ç20çnew-expression çvoid* çnew-placement ç__________________ 71) new-initializer

± 19

ç ç 21

exception.

1 The delete-expression new-expression . delete-expression: :: opt delete cast-expression :: opt cast-expression

void . 2 delete delete

delete new-expression . 72) Note: delete-expression new-expression Note: const delete-expression delete-expression 3

73) 4 The cast-expression delete-expression delete-expression calls

Note:

5

6 The delete-expression

7 The delete-expression (3.7.3.2). 8 [Note: ç

__________________

72)

new-expression

73)

void* void .

5 ±

delete delete-expression :: operator, ç

9

1 (T) cast-expression T T

Note: if T cv-qualified cv-qualifiers

2

( cast notation.

cast-expression:

unary-expression

( type-id ) cast-expression

3

4

5

Ð a const_cast (5.2.11),

Ð a static_cast (5.2.9),

Ð a static_cast const_cast ,

Ð a reinterpret_cast

Ð a reinterpret_cast const_cast ,

static_cast const_cast

Example:

ill-formed static_cast interpretation ç

}Ð]6 ª º .ª ºstatic_cast or reinterpret_cast7 static_cast and reinterpret_cast operationsconst_cast_Ð

± 21

Ð1->*and.*pm-expression: cast-expression pm-expression

.*cast-expression

->*cast-expression

2 .* ª Tº (where

T T T

3 ->* ª Tº(where

Tª TºorªT º4 undefined._{5 cv- cv-cv- E1.E2 Note:mutable const ç}; mutable member S::i çill-formed: cs const object ç]6 .* or ->*() Example:(ptr_to_obj->*ptr_to_mfct)(10); ptr_to_mfct ptr_to_obj.* ->*fined.1 * , / %multiplicative-expression: pm-expressionmultiplicative-expression * pm-expressionmultiplicative-expression / pm-expressionmultiplicative-expression % pm-expression}

5 ±

2 * and / %

3 *

4 / %

/ or %

erwise a

74)

.

1 + and -

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 6ptrdiff_t <cstddef> PandQij(P)-(Q) i± j__________________74)

± 23

ptrdiff_t P

Q

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

P

expression (Q)+1

75)

8

ptrdiff_t .

1 << and >>

shift-expression:

additive-expression

shift-expression << additive-expression

shift-expression >> additive-expression

2 is E1 E2

E1 E1

E2 ULONG_MAX+1 if E1 UINT_MAX+1 otherwise.

[ Note: ULONG_MAX and UINT_MAX <climits>

3 is E1 right-shifted E2 E1 E1

E1 divided

E2 E1

1 Example: 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

< > (greater

than), <= >= false or true

bool .

__________________ 75)

7 ª º requirements.

5 ±

2

ç ª cv1voidºª ºª cv12 void º cv12 cv1and cv2 Note:void Example:_{{ ç}ÐÐ p andq p<=q and p>=q true and p<qand p>q bothyield false .}Ðpandqofp<q,p>q,p<=q

p>=q Ð

access-specifier

Ð access-specifier label

Ð void* Ð * 1equality-expression:

relational-expression equality-expression

==relational-expression equality-expression!=

relational-expression

The == !=

Note: a<b

is true whenever a<b and c<d

± 25

2 ç ç

Note:

Example:

}; çÐ]AND operator 1and-expression: equality-expression and-expression

&equality-expression AND ORoperator 1exclusive-or-expression: exclusive-or-expression

^and-expression

ORORoperator

1inclusive-or-expression: inclusive-or-expression

|exclusive-or-expression OR AND operator

1logical-and-expression: inclusive-or-expression logical-and-expression

&&inclusive-or-expression

5 ± AND operator

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

returns true true false | , ||

true .

2 bool

1

conditional-expression:

logical-or-expression

logical-or-expression ? expression : assignment-expression

bool

true

2 void

Ð throw-expression

Ð void void

[Note:throw-expression

3 çE1 T1 E2_{T2Ð If E2 E1 E2 if E1type ª} T2ºE1._{Ð If E2Ð if E1 and E2E1 E2 T2T1 T2T1 E1T2Note:Ð E1 or E2}

± 27

E1 E2 if

E1 E2 E2

E2 * ç ç

ç

4 lvalue. 5

6 Ð Ð Ð Ð

1

assignment-expression:

conditional-expression

throw-expression

assignment-operator :

2 =

operand.

3

4

5 ±

5 [ Note:

6 T

T

7 E1 op op E2 E1 is

+= and -= , E1

E1

8

1

expression:

assignment-expression

expression , assignment-expression

2 Example:

[ Example:

5

1

case

constant-expression:

conditional-expression

An const

sizeof

sizeof

2 constant-expression

Ð

Ð

Ð

Ð

Ð

± 29Ðor

Ð 3 An

sizeof sizeof operator.

4 An & [] . and-> & and* dynamic_cast

inline 5 A [] . and-> &and* dynamic_cast

inline

6 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 ;

ç

Note: Ð } ç while

1 ª block º

compound-statement:

{statement-seq opt }

6 ±

statement-seq:

statement

Note: statement

1

selection-statement:

condition ) statement

condition ) statement else statement

condition ) statement

condition:

expression

= assignment-expression

substatement statement or statement ç

selection-statement else if state-

compound-statement, Example:

}

if statement, i

2 condition selection-statement for and while The declarator type-specifier-seq typedef

3 condition type-specifier-seq declarator

Example:

x ç }

x ç }

Ð ]

4 condition switch

bool

condition switch

condition ç

bool switch ª tion º

± 3

5 condition

if statement

1 true else

false

if else if

inner if else part.

76)

switch statement

1 The switch

2

switch

case constant-expression :

constant-expression constant-expression

3

switch statement.

4 case or default

5 switch

default label,

default

6 case and default

break Note:

case and default

switch-statement

1

iteration-statement:

condition ) statement

do statement expression

opt ; expression opt ) statement

__________________

76) else_{if} .

6 ±

for-init-statement:

expression-statement

simple-declaration

[ Note: a for-init-statement

2 iteration-statement

3 compound-statement,

Example:

}

while statement, i

4 [ Note: condition Ð ]

while statement 1 while becomes false 2 statement statement

label: ç statement ç }

ç

Example:

};

// ... ç }

do ± 5

do statement

1 bool

2 do

false

for statement

1 The for statement

opt ; expression opt ) statement

{

for-init-statement

condition

statement

expression ;

}

}

for-init-statement

the condition continue in statement

execute expression condition Note:

false

2 condition

while while(true) .

3 for-init-statement for-

statement Example:

çÐ]1jump-statement:

return expression

opt;gotoidentifier;2Note:exit()orabort()

6 ± break statement

break statement

1 The break iteration-statement switch

iteration-statement or switch

continue statement

1 The continue iteration-statement

iteration-statement

a continue .

return statement

1 return statement.

2

void

return

3 ª cv void ºofcvgotostatement

1Thegoto1declaration-statement:

block-declaration 2declaration-statement is377)initializer Example:

__________________ 77) switch case

± 7

{

// ... ça

ç // ... ç ly:

// ... ç lx: ç

// a ç

// ly ç

}

Ð ]

4

constant-expression ç

Example:

{

± undefined ç}

Ð ] 5 Note:

1 expression-statement declaration expressionstatement declaration declarator ( statement declaration Note: statement an expression-statement declaration Example: assuming T simple-type-specifier(7.1.5),

expression-statement ç

expression-statement çexpression-statement

çdeclaration ç declaration ç

declaration ç declaration ç

gTdouble(3)Ð ]

6 ±

2 declaration Example:

ç

// ... ç

public:

T();

T(int);

};

declaration ç

declaration ç

declaration ç

declaration ç

declaration ç

Ð ] Ð ]

3

type-name

type-name

Note:

Example:

};

// ç

// ç

ç T1 ç// ç//ç// ç// ç//onT2ç}_{Ð ]}

[dcl.dcl]

1

declaration-seq:

declaration

declaration:

block-declaration

function-definition

template-declaration

explicit-instantiation

explicit-specialization

linkage-specification

namespace-definition

block-declaration:

simple-declaration

asm-definition

namespace-alias-definition

using-declaration

using-directive

simple-declaration:

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

[ linkage-specification Function-

definition template-declaration Namespace-

definition using-declaration using-directive

simple-declaration

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

decl-specifier decl-specifier-seq

declarator init-declarator-list

2 ç not

3 simple-declaration init-declarator-list decl-specifier-seq class-specifier elaboratedtype-specifier class-key enum-specifier class-specifieror

enum-specifier decl-specifier-seq

class-names , enum-names enumerators

decl-specifier-seq

[ Example:

7 ±

ill-formed ç

ill-formed ç

Ð ]

4 Each init-declarator init-declarator-list declarator-id

init-declarator type-specifiers

decl-specifier-seq declarator init-declarator

init-declarator .

5 decl-specifier-seq typedef and

init-declarator typedef-name

decl-specifier-seq typedef function

declaration other-

wise.

6

function-definition

the extern

7 decl-specifier-seq

78)

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 Example:

ç

type Pc Pc type-specifier const or volatile

typedef-name Pc decl-

specifier

(not ) ç

çÐ]3[Note: since signed

,unsigned

,longshortinttype-name Example: ç ç__________________

78)Theªº

± 3Ð]Ð]1storage-class-specifier:

autoregister static extern mutable storage-class-specifier decl-specifier-seq storage-class-specifier typedef init-declarator-list initdeclarator 2Theautoorregister Note:

autoautodeclaration-statement expression-statement

(6.8) explicitly. Ð ] 3 Aregister auto

Note: Ð ] 4 The static

static static

static

static

static

5 The extern extern specifier

extern

6 storage-class-specifier

const

const extern 7

Example: ç

ç

ç

ç

ç

7 ±

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç çÐ]8externExample:{ error:S çerror: S ç_{}Ðmutable}

const orstatic

[ Example:

OK ç

ill-formed ç

};Ð_]9Themutable

constconst

(7.1.5.1).

1Function-specifiers function-specifier: inline virtual explicit

± 5

2 inline

3 inline

79)

4

Note:

inline static ç ç

5 The virtual member-specification

6Theexplicit12.3.1.typedefspecifier1 decl-specifier

typedef

typedef function-

definition decl-specifier-seq

atype-specifier

.typedef-name: identifier typedef-name

atypedef-name does Example:

after

distance isintmetricp

isªint.º ]2 typedef Example:_{Ð ]3 typedef Example:__________________79)}

7 ± typedef specifier

çÐtypedef-name Example:

çÐ]4Atypedef-name

class-name typedef-name class-key

elaborated-type-specifier class-head

identifier

[ Example:

S();

~S();

};

OK ç

error ç

Ð ]

5 typedef-name

Example:

çÐNote:typedef-nameclass-name

(orenum-name Sisç// çÐ ]friend specifier1 The friend_{1 type-specifier: çsimple-type-specifier çclass-specifier çenum-specifier çelaborated-type-specifier çcv-qualifier çtype-specifier decl-specifier-seq declaration . *Ð const or volatile type-specifier}

± 7 Ð signedorunsignedchar,long,shortint.Ðshortorlongint.Ðlongdouble.2 type-specifiercv-qualifier80)3[ enum-specifier_{type-specifiercv-qualifiers1 cv-qualifiers,constandvolatilecv-qualifierdecl-specifier-seqinit-declarator-listNote:2 externNote:3 Note:4 mutableconst5[Example: çconst çconst çto int* çdefined: *ip i const object} ç ç

ç

const object ç6

__________________80)

decl-specifier-seq type-specifier type-specifier cvqualifier ª º

7 ± cv-qualifiers

public:

ç ç};public:

Y();};well-formed:

mutable ç

ill-formed: const ç

y ç

well-formed: mutable ç

const member ç

Ð ]

7

8 [ Note: volatile

volatile

1

simple-type-specifier: ç

:: opt^{nested-name-specifier} opt^{type-name}

:: opt^{nested-name-specifier template template-id} çcharwchar_t

boolshort intlongsigned

unsigned floatdouble voidtype-name:

class-name enum-name typedef-name Thesimple-type-specifier ç 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

char

signed char

1

elaborated-type-specifier: ç

class-key :: opt nested-name-specifier optidentifier optnested-name-specifier optidentifier opt^ç opt nested-name-specifier template opt template-id ç

2 elaborated-type-specifier

;

friend ;

friend ;

friend ;

3 identifier elaborated-type-specifier ç

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

simple-type-specifier type-name identifier typedef-

7 ±

name type-parameter elaborated-type-specifier Note:

type-parameter T

elaborated-type-specifier is ç

identifier

4 The class-key or enum elaborated-type-specifier

elaborated-type-specifier

elaborated-type-specifier class-name or friend

elaborated-type-specifier enum

union class-key

the class or struct class-key class or

struct class-key .

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

enumerator-definition with = enumerator

constant-expression constant-expression

enumerator initializer enumerator-definition

initializer enumerator

enumerator

2 [ Example:

defines a , c d b and e 1 f 3

3 enumerator-definition Example:

x x

4

enum-specifier ç

± 11

ç

5 The

int

int or enumerator-list

sizeof()

sizeof()

6 e min e max ç

b min^{to b} max bminand

bmaxeminandemax.81)7.8Example: ...çmakes color col cpcolor are red , yellow ,green,blue 0,1,20 21color color. ç// int to color çOK: yellow 1 ç// çÐ ]910 ç(:: , . -> Example:_{public: ç};}__________________

81)bmaxabs(emin)- abs ( e max2 M - 1; b min e min - ( b max +

7 ±

{

error: direction ç

error: left çOK

ç

OK ç

// ... ç}Ð]121namespace-definition

isnamespace-name:

original-namespace-name namespace-alias original-namespace-name: identifier

namespace-definition: named-namespace-definition unnamed-namespace-definition

named-namespace-definition: original-namespace-definition extension-namespace-definition

original-namespace-definition: namespace identifier

{namespace-body

}extension-namespace-definition:

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

± 13

5 namespace-definition contains declarations namespace-body namespace-definition is

declaration namespace-definitions Example:

ç

ç } }Ð]1Anunnamed-namespace-definition

namespace unique ;namespace {namespace-body

}unique 82)[Example: unique

::içunique ::i++çunique

::içunique ::j ç}unique

::i++ç} error: unique ::i or A:: unique ::i çunique ::i çunique ::j ç_{}Ð ]2 staticthe unnamed-namespace1 Example:}Ð ]2 __________________82)}

7 ±

Example:

}

OK ç

error: g() V ç}error:

RQç}Ð ]3 friend83) friendExample:// Assume f and g ç_{};};,A::gandA::hçA::g çA::f çA::hç, A::g and A::h ç}{A::f(x);error:fA::Xçerror:gA::X::Yç}Ð]__________________} 83)

± 15

1 A namespace-alias-definition

mar:

namespace-alias:

identifier

namespace-alias-definition:

namespace identifier =

qualified-namespace-specifier:

:: opt nested-name-specifier opt namespace-name

2 The identifier namespace-alias-definition

qualified-namespace-specifier namespace-alias Note: namespace-

name namespace-alias-definition

3 namespace-alias-definition namespace-alias

Example:

ç Ð ]4Anamespace-nameornamespace-aliasnamespace-nameusingdeclaration1Ausing-declarationusing-declarationappears.using-declaration:opt::opt;unqualified-id;2using-declarationusing-declarationNote:using-declarationusing-declaration3Everyusing-declarationdeclarationmember-declaration[Example:};_{callsB::f(char)çD::g(int) ç};}

7 ± using declaration

Ð ]

4 A using-declaration member-declaration

Example:

};

OK: B D2 ç

OK: e B çOK:xBçerror:

CD2ç};ÐNote: using-declaration cannot 5Ausing-declaration template-id ç ççpublic:

çççççç};ççççpublic: ççill-formed ççill-formed çç}; ççÐ ] ç6 çA using-declaration member-declaration Example:};{ error: X::i ç// çerror:X::sç// ç}Ð ]7 using-declarationusing-declaration :: Example:

using ± 17

}

global f ç

’s g ç}{calls::fçcalls

A::g ç

}

Ð ]

8 A using-declaration declaration

Example:

}

ç

}

{

ç

}

public:

};

ç };Ð]9using-declaration

using-declaration using-declaration areExample:

}A::f; ç// A::f(int) . ç }

7 ± using declaration

{

calls f(int) , ç

f(char) exists. ç

{

A::f ; ç

// A::f(int) and A::f(char) . ç

calls f(char) ç

}

Ð Note:

using-declaration

using-declaration

10 using-declaration

using-declaration Example:

}

ç

}

{

error: i ç

f ç

calls B::f(double) ç

calls B::g(char) çB::g

ç

ç

A::x çB::x

ç

}

Ð ]

11

using-declaration Note: two using-

declaration

using-

declaration Example:

using ± 19

}

}

{

and B::f(double) ç

, C::f(double) C::f(char) çcalls

C::f(char) çB::f(int)

orC::f(int)

?çerror: çC::f(int) and B::f(int) ç}Ð12 using-declaration_{Example:}; OK: D::f(int) overrides B::f(int) ; çOK çOK: D::h(int) hides} B::h(int)

ç};{callsD::f(int) ç calls B::f(char) çcallsB::g(int)

çcallsD::g(char) ç}ÐNote: twousing-declaration using-declaration 13using-declaration this

7 ± using declaration

14 using-declaration

using-declaration

using-declaration

using-declaration Note: using-declaration des-

a using-declaration

};

};

ambiguous: B::x or C::x ç }

]

15 using-declaration member-declaration Example:

private:

public:

protected:

};

error: A::f(char) ç

public:

A::g ç

};

Ð ]

16 [ Note: access-declarations using-declaration

1

using-directive:

opt nested-name-specifier opt A using-directive_{[ Note: namespace-name using-directive}

2 A using-directive

the using-directive using-directive ç

using-directive

Note: ª contains

ºmeans ªºA using-directive Example:

± 21

}

OK, C::i B A::i ç

}

}

ambiguous, B::C::i or A::i ? ç}usesA::i

ç } } i ç }

] 3 Theusing-directive

using-directive using-directive Example: } { M::iandN::i_ç }

7 ±

}

hides A::i ç

}

ç

ambiguous: C::k or D::kçhides

A::içhides B::j ç}Ð]4extended-namespace-definition

using-directive using-directive extended-namespace-definition extended-namespace-definition

.5 çNote: ç_{} ç} çX çg çh ç}Ð]6 Note:using-directive}

susing-directive 84)[Example:

__________________ 84) using-

± 23

ç

ç

}

D::d1 ç

ç

ç

}

ç

ç

ç

ç

}

{

::d1 or D::d1 ? ç

OK ç

OK ç

OK: D::d2 ç

OK: E::e ç

D::f(int) or E::f(int) ? ç

OK: D::f(char) ç

}

Ð ]

asm declaration

1 An asm

asm-definition:

string-literal

asm Note:

1 Note:

identical.

2 linkage-specification :

linkage-specification:

extern string-literal { declaration-seq opt }

extern

The string-literal string-literal is

__________________

directive s.

7 ±

linkage-specification

string-literal linkage-specification

Note:

Ada (not ADA Fortran or

FORTRAN

3 "C" ,

"C++" Example:

ç

ç }Ð]4linkage-specification

linkage-specification [Example: //f1ç// linkage; pf çf2ç// çf3ç// çpf2 ç_{// pf2 ç// çÐ Example: mf1 ç// ç// ç}mf2_{ç// çq ç// ç// ç}; mf ç// çmf2 ç// ç// ç};}}Ð]

± 25

5 linkage-specification

linkage-specification string-literal

6

Note:

}

and B::f refer ç

// çg

ç

// ç

// ç}f

ç

// ç

// h ç// ç and ::h ç

Ð]7linkage-specificationExample:errorçlinkage-specification declaration-seq linkage-specification externExample:declaration çdefinition ç}Ð linkage-specificationExample: error çÐ]

7 ±

8 [ Note:

9

[dcl.decl]

1 init-declarator-list

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

85)

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 )

__________________

85)

where T decl-specifier-seq Di init-declarator

declarators dcl-specifiers dcl-specifiers

ç

error ç

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

:: opt nested-name-specifier opt type-name

A class-name

::

1 sizeof , new typeid

type-id

type-id:

opt

type-specifier-seq:

opt

abstract-declarator:

opt

direct-abstract-declarator

direct-abstract-declarator:

direct-abstract-declarator opt ç

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

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

( abstract-declarator )

abstract-declarator

Example:

ç

ç

ç

ç

ç

ç ª int,int ,int,int , int

,ºandª double )

returning int

2 typedef (7.1.3).

± 3

1

Note:

=

Example:

S(int);

};

{

ç

ç

ç

ç

} Ð ]2 type-idtype-idtype-id.3[Example:_{ç}}4_{};type-idç5 {expression} ç

ç

} 6

8 ±

{

expression ç

ç}Ð]7parameter-declaration-clause

type-id sizeof ortypeid type-name declarator-id type-name simple-type-specifier

Example: ç // not: ç1

ç

OK ç

}

ç // not: ç

Ð ]

1 decl-specifier-seq

declarator-id id-expression declarator-id shall

identifier

declarator-id

declarator-id

using-

declaration nested-name-specifier

declarator-id Note: :: declarator-id

declarator-id

nested-name-specifier shall

Example:

}; ç // A:: ç}Ð]

± 5

2 An auto , static , extern , register , mutable , friend , inline , virtual typedef spec-

declarator-id init-declarator-list declarator-id

decl-specifier-seq declarator .

3

where T decl-specifier-seq and D

declarator-id

4 decl-specifier-seq

the decl-specifier-seq T ª T . º [ Example:

ª º

5 where D ªT.º

6 where D

declarator-id declarator-id

declarator-id declarators.

1 where D

* cv-qualifier-seqoptD1

is ªderived-declarator-type-list T,º D is ª T.º The cv-qualifier

2 [Example:

declare ci pc cpc integer, ppc i p cp ci , cpc cp of pc cp

pc++;

8 ±

error ç

error çerror

ç error ç

error ç

error ç

error ç

const

p ci ... ç

// ç clobber ci ç

Ð ]

3

4 [ Note:

1 where D

is ª derived-declarator-type-listT,º

Dis ªderived-declarator-type-list T.º Example: in ill-formed; ç

// non-const ç

aref is ª int º ª const int º Note:

ª cv void º2[Example:

//...çf(d);declares af(d)3.14tod.//...ç//...çg()g(3)=7 7v};

± 7

ç {

}

{

h(q);

}

declares p link so h(q) q]34initializer

extern Note:

ª object º1where

D::optnested-name-specifier *cv-qualifier-seq

optD1nested-name-specifier

isª derived-declarator-type-listT,º D is ªqualifier-seq T.º2 [Example:public:};_{declares pmi , pmf, pmd and pmc X int Xvoid(int) X double Ychar pmd Xdouble pmc Y pmi andpmf // ... çassign7 ç// bj çobj ç// 7 ç}

8 ±

Ð ]

3 ªcv void.º[Note:

ª º ª pointerº,

ª reference-to-member º1where

Dconstant-expression

opt]isªderived-declarator-type-list T,ºDTvoidconstant-expression

bound N0toN-1Disª derived-declarator-type-list . ºN T D isª derived-declarator-type-list T , ºª derived-declarator-type-list º ª derived-declarator-type-listT ,º ª cv-qualifier-seq ºª Ncv-qualifier-seqT,º ª T . º [ Example: çÐNote:anªNcv-qualifier-seqTºextern2void3ª º[ Note: constant-expressioninitializerN D is ª . º4[Example:floatfloat́5 ´ x3dx3d , x3d[i] , x3d[i][j] , x3d[i][j][k]_{5 [ Note:6 []that E1[E2] *((E1)+(E2)) + E1E2 E1[E2] E2 E1}

± 9

7 E n

ij́´´ k E n -

j ´ ´ k * n -

8 [Example: consider

Here x ´ x

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

x+i x

i

9 [ Note:

1 where D

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

declarator-id is ª derived-declarator-type-list

T, ºthedeclarator-id

inDisªderived-declarator-type-list parameter-declaration-clause

)cv-qualifier-seq optreturning

Tº86).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 Note:

theparameter-declaration-clause parameter-declaration-clause (void) voidvoidvoid* theparameter-declaration-clause

ª ºwithª ... º Example:__________________86)

8 ±

Note:

<cstdarg>

3

decl-specifier-seq and declarator

ª T ºorªTºª Tºorª T, ºcv-qualifier

Example:

becomes void(*)(int)

Ð cv-qualifier storage-class-specifier Example: becomes char* Ð

storage-class-specifier

parameter

.

4 A cv-qualifier-seq

cv-qualifier-seq ç Example:

ill-formed: ç

// ç

};

Ð cv-qualifier-seq

Note:

5 [ Example:

int 6 ª Tºorªrefer-T ,º87)7[Example:

__________________ 87) ª ptr-arr-seq

T2ºwhere

T2isª Tºptr-arr-seq

ª º and ª º

± 11

ç

ill-formed ç

fv ç

Ð cv-qualifier-seq[Example:

ç

OK ç

};

OK ç

Ð ] 8 ª º Note: parameter-declaration-clause 9[Example: *pi,f(),*fpi(int),

(*fpif(int))(int); ipifpipiffpiffpiandpif*fpi(int)

is*(fpi(int)) fpi(*pif)(const Note: fpifÐ ]12 [ Example: int

8 ±

point(1,4) and point(3,4)

3 parameter-declaration-clause

template-parameter parameter-declaration-clause

declarator or abstract-declarator parameter-declaration .

88)

4 ç ç ç Example:

{

ç ç // ç

}

{

ç çOKç// ç}_{{ ç}Ð5 çExample:code, g f(1) :__________________88)typedef declarations.}

± 13

f(::a) ç

{

ç

ç

}

}

Ð Note:

6

Exam-

ple:

};

ç

ç

ç çÐ]7 Example:

{errorç// ... ç}Ð]8this

Example: errorç};Ð ]9 Example: a ç_{// çIfoundçaused ç// çÐ}

8 ±

Example: X::mem1()

X::a

a ç

// çX::b

ç

};

X::mem2() member X::b Example:

{

f(0) ç } çÐusing-declaration ç using-declaration

10 ç Example:

};

};

{

pa->B::f(7) ç

B::f() ç}Ð]1function-definition:

decl-specifier-seq optoptfunction-bodydecl-specifier-seq optfunction-body:compound-statement

± 15

The declarator function-definition

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

2 [ Example:

{

}

Here int decl-specifier-seq ; declarator ; is

the function-body

3 A ctor-initializer

4 A cv-qualifier-seq

5 [ Note: ç

{

} Ð ]1initializer:

=initializer-clause (expression-list

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

,opt}initializer-list:

initializer-clause initializer-list

,initializer-clause 2Example: Ð ]

3 [ Note: 4

8 ±

5 To zero-initialize T means:

Ð if T 0 T ;

Ð if T

Ð if T 89) Ð if T

Ð if T To default-initialize T means: Ð if T T T Ð if T Ð T T default-initialization. 6 Note:

7 ()

8 [Note: since () initializer ,

X X () 9

90)

10 Example:

}; çÐ]11=__________________89) static90) initializer-list

± 17

12

copy-initialization

new static_cast

direct-initialization

13 If T

14

Ð Ð wchar_t Ð Ð Ð Ð_ç

Ð ç ç ç

ç ç ç ç Ð ç ç ç

Ð

ç

8 ±

Note:

type ª cv1 T º

ª cv2 T º cv1 and cv2 .

Ð ]

1 An aggregate

2 initializer initializer-clause

initializer

Example:

initializes a.x a.b.i a.b.j

3

4 initializer-list containing n initializer n

n Example:

x

{}

91)

5

[ Example:

a.j A::s

6 An initializer-list initializer

Example:

error ç

7 initializer

Example:

__________________ 91) initializer-list

± 19

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

int() 0

8 An initializer initializer-list

{}. [ Example:

Ð T() (5.2.3),

where T

9 initializer-list

ill-formed.

10 initializer

Example:

initializes x[0][0] to 3 , x[0][1] to 1 , x[1][0] to 4 x[1][1] to 2

};

y

11 initializer-list initializer-list

initializer

initializer-list

initializer

initializer

Example:

};

y[0]

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

y[3]

float() 0.0 initializer-

list initializer-list initializer-list

};

y y[0]

y[1] and y[2] . Ð ]

8 ±

12

initializer-list initializer

initializer

Example:

};

};

initializer for b.a1.i . b.a1.i b.a2

a , b.z

13 [ Note:

14 initializer-list

15

Example:

error ç

error çerror

ç Ð Note:

1 A char char , stringliteral wchar_t string-literal (optionstring-literal [Example:

string-literal ’\n’ ’\0’ sizeof(msg)is 25

2 Example:

error ç’\0’

± 21

1 T& ª Tº

T TExample:

{ i_{çi ç}i_{çr ç}

// i çg

ç

g ç

a ç

modifies a[1] ç}Ð]23extern

Example: ç

OK ç

Ð ]

4 ª cv1 T1 º

andªcv2T2,cv1T1ºisreference-related toªcv2T2ºifT1 T2T1T2.ªcv1T1ºisreference-compatible withªcv2T2ºifT1 toT2andcv1cv2 cv1cv2reference- T1 T2T1T2.5_{ª cv1 T1 º ª cv2 T2 ºÐ6 Ð ª cv1 T1 º ª cv2 T2 , ºorÐ T2ªcv3T3,ºwhereªcv1T1º ª cv3 T3 º 92)7 Note:__________________92)}

8 ±

Example:

d ç

d ç

A b ç

A b ç

Ð ]8Ðcv1const Example: ç // not const ç

ç // not const ç

Ð ]

Ð T2 ª cv1 T1 º

with ª cv2 T2 , º

defined):

Ð Ð ª cv1T2ºç93)9 çExample:_{A çB ç}//_{çÐ ]10 Ð ª cv1 T1 º çT1 T2 , cv1cv2 Example: ç// 2.0 ç}Ð]__________________ 93)

± 23

11 [ Note:

[class]

1 class-name

class-name:

identifier

template-id

Class-specifier elaborated-type-specifier class-name

class-specifier:

class-head { member-specification opt }

class-head: ç

opt base-clause opt ç

opt ç

opt opt ç

class-key:

class

struct

union

2 A class-name class-name

The class-name

class-specifier

class-specifier

3

94)

[ Note:

4 A structure class-key struct

union class-key union

Note:

POD-struct

POD-union

__________________ 94)

9 ±

1 Example:

error: Y X ç

error: int X çf()f()

reason,ç_{S2 elaborated-type-specifier Example:// ... ç}; stat to ç}//_{çredeclare stat ç{ ç// ç}//..._{çcall stat()}

ç//...ç }Ðdeclaration Example: { ç// ç_}

± 3ÐNote:Example:

//...ç}; // ... ç}; friend3 An elaborated-type-specifier type-specifierExample:_{{ global s çlocal s} ç_{}Ð]4[Note:identifier}

elaborated-type-specifier

A5Atypedef-name

class-name elaborated-type-specifier

member-specification: optaccess-specifier :member-specification optmember-declaration:

decl-specifier-seq optmember-declarator-list opt;function-definition ;opt::optnested-name-specifier template optunqualified-id

;using-declaration

template-declaration

member-declarator-list: member-declarator member-declarator-list

,member-declarator

member-declarator: optoptidentifier

opt:constant-expression

9 ±

pure-specifier:

constant-initializer:

= constant-expression

1 The member-specification

member-declaration

member-declaration

member-specification

2 }

class-specifier member-specification

ctor-initializer

member-specification .

3 [ Note:

4 A member-declarator constant-initializer static

5 Note:

6 auto , extern register .

7 The decl-specifier-seq

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

seq friend elaborated-type-specifier pure-specifier

8 Non- static

cl cl

cl

9

mem-initializer

10 [ Note:

11 [ Example:

};

± 5

declares s tnode and sp tnode sp->count refers

count sp points; s.left left

s s.right->tword[0] tword

right s

12 access-specifier

access-specifier

13 If T T :

Ð T ;ÐT

Ð T Ð T .

14

15

16

17 reinterpret_cast Note: There

1 friend static a static nonstatic 9.3.2).

2 inline

3 An inline

inline Note:

4 inline 7.1.2.

9 ±

5

:: Note:

parameter-declaration-clause

mem-initializer

Example:

};

f X X::f

f X X T refers

T X count

ber count X

6 A static

inline .

7 friend

8

9 [ Note:

ç

ç

ç

};

1 A nonstatic

Ð Ð mem-initializer X X fromX2id-expression

Xmem-initializer Xid-expressiontoXXid-expression

(*this) postfix-expression

.unqualified-id class

XstaticX

± 7

unqualified-id qualified-id nested-name-specifier

Example:

};

{

strcpy(tword,w);

}

{

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

n2.set("def",0,0);

}

tnode::set tword , count , left

right

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

n2.tword strlen , perror strcpy

tnode

95)

]

3 const , volatile cv-

qualifiers this

const const

declared volatile volatile is

a Example:

};

X::g const X::h

4 virtual (10.4).

this pointer

1 this

this

X is X* const this is

volatile this is

declared this is .

2 const const

const

Example:

__________________ 95) <cstring> (21.4).

9 ± this pointer

error ç };

The a++ s::h

s::h() const this const ;

*this has const

3 Similarly, volatile volatile

4 A cv-qualified

Example:

{

x.f();

x.g();

y.f();

error ç } y.g() y is const and s::g() const s::g()

5 const , volatile or const volatile Note:

1 static

2 A static member s X qualified-id expression X::s static static object-expression Example:

public:

};

{ ç

ç

}

Ð static

static qualified-id

nested-name-specifier qualified-id

Example:

± 9

};

};

Y::g(); çÐ]3unqualified-id

static declarator-id unqualified-id static unqualified-id isqualified-id nested-name-specifier staticsizeof operstatic

4static

member-specification

Note:

1[Note:static

2[Note:

astaticthisstatic virtual static staticconst

,volatile .1Astaticstatic

data

2staticvoidstatic

static::initializer staticExample:

};Thestaticrun_chain

process process::run_chain run_chain process process staticinitializer thestaticrunning

3[Note:

static Example:

andrunning process

9 ±

4 static const const

constant-initializer

initializer .

5 static

static Note:

static

6 Static

have static

7 Static

8 A static mutable (7.1.1).

1

Note: ç ç ç

static

2 member-specification member-specification of Note: ç Example:

{

// ... ç

// ... ç}Here

andp3static .private orprotected

± 11

4 Example:

error ç

OK ç aa

Note:

1 A member-declarator

identifier opt : constant-expression

constant-expression

Note:

2 identifier unnamed

Note:

the constant-expression

3

char , short , int or

long bool

&

Note:

4 true or false bool

bool

Example:

};

true ç

} Ð ]

9 ±

1 nested

Example:

public:

ç { çenclose::xçenclose::x çenclose::s çxçy ç} ç_{{ çenclose::x ç} ç};};error:innerç}Ð]2Example:

public: ç ç};};Ð ]3 X Y X_{XX.[}Example:

± 13

ç

ç

}; çÐ]41 localextern_{Example:{ error: x çOK çOKçOKç};// ... ç}}error: localçÐ ]23 X Y XclassX X_{41 Example:}

9 ±

public:

};

error ç

error çOK

ç

OK çÐ]

[class.derived]

1

base-clause:

: base-specifier-list

base-specifier-list:

base-specifier

base-specifier-list , base-specifier

base-specifier:

:: opt nested-name-specifier opt class-name

opt :: opt nested-name-specifier opt class-name

opt :: opt nested-name-specifier opt class-name

access-specifier:

private

protected

public

The class-name base-specifier a ç class-name B

D D D

an indirect

derived Note: ç

access-specifier

inherited

Note: ::

2 The base-specifier-list

Example:

public:

};

public:

};

10 ±

public:

};

Derived2 Derived

Base

3

[ Note: DAG )

ª º ADAGª sub-objectlattice. º BaseDerivedDerived2_{4 [ Note:5 [ Note:1 Note:Example:Ð ]2 [ Note:3 Note:Example: ill-formed çwell-formed çwell-formed çÐ ]}

± 3

4 virtual nonvirtual

virtual virtual

[ Example: C L

C L C

C C L

C

tion C::f next L subobject:

well-formed ç

A:: or B:: C::f(10.2).

5cC V c

virtualVC C VVC 6 AAvirtualBAA

B AA B AAB AA. AAAB:Z’sBBshared byXandY AA

10 ±

Ð ]

1 id-expression

ambiguity id-expression

this qualified-id

nested-name-specifier

2 C

f

object B hides f A if A B

using-declaration C

using-declaration .

96)

3 [ Example:

public:

};

public:

};

{

A::a or B::a ç

A::b or B::b çA::f

orB::fçA::forB::fçA::g or B::g ç

A::gorB::gç

OK çOKç}ÐExample: __________________ 96)using-declaration

± 5

finds U::i W::i and U::i in V ç

//U::iisstaticç}Ð]_{4[Example:}

public: };public: };};_{Ð ]5 TT Example:}

public:

};

{

v (virtual) ç

s (static) çe(enumerator)

çaDç}Ð]6_{Example:}

10 ±

{

public:

};

D

V W B

W

{

OK: B::x hides V::x ç

OK: B::f() hides V::f() çerror:

B::yW::yçerror:

B::g()

W::g() ç }Ð]7 Exam-

ple:{C’sAorB’sA?_{çV sub-object ç}}Ð]1.2vfBase

Derived Base vfBase::vf isDerived::vf overrides

97)__________________

± 7

Base::vf

unique

using-declaration Example:

};

};

};

calls B::f ç

calls A::f ç}Ð]3[Note:

};};};f(int)

Df()B;D::f(int) f()D2B::f() B::f() isD245 covariant D::f B::fÐ 98)ÐB::fD::fD::fD

Ð D::f

B::f .

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

D::f D

__________________

virtual

10 ±

Example:

};

error: B D ç

};

Base::vf1() ç

Base::vf2() ç ç ç ç

};

{

ç

to Base* çcallsDerived::vf1()

çcallsBase::vf2() ç

calls Base::f() çcallsDerived::pf()

ç // B* ç

calls Derived::pf() ç

// B* ç

ç }Ð]6[Note:7[Note:thevirtualfriend_{89[Example:};}

± 9

ç

};

};

A sub-objects ç

};

{

ç

calls D::B1::f ç

ç}DAfunction

A::fB1::A::f isB1::fB2::A::f is B2::f .

10

};

ç

};

};

ill-formed ç

};

};

Both VB1::f and VB2::f override

A::fErrorOkay

Okay::f rider. 11f ç};};

10 ±

{

calls VB2::f ç

}Ð]12Example:

D::fB::fD::f

1 shape circle andsquare

2AnNote:

specified purepure-specifier qualified-id

Example: ç

// ... çpublic:

ç

ç // ...ç};ÐNote: pure-specifier

Ð end çnoteExample:

ill-formed ç

}; Ð ] ç 3

Example:

ç OK çerror

ç

error ç

OK ç

Ð ]

4

Example:

± 11

public:

ç

};

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

ç };

circle circle::draw()

5 [ Note: 6

[class.access]

1 Ð private

declared.

Ð protected

Ð public * 2 class areprivate struct orunionarepublic Example: ç }; ç }; Ð ] 3 Note: friend usingdeclaration Note:

{ public: }; { A::BB ç A::B ç } Ð ] 4 access visibility. ç

11± 5 ç ç ç ç ç Example: ç };

A::I A::f andA::x Aandg A A::I A::I A 6 Example: ç }; }; E ç Ð ] 7 ç ç

1 access-specifier

access-specifier: member-specification opt Anaccess-specifier anotheraccess-specifier Example:

classused ç public: ç ç }; Ð Example:

±3

structused ç protected: ç private: ç public: ç }; Ð ] 2 access-specifier 3 Example:

private: ç }; Ð ] 1 public public public protected protected protected public andprotected protected private public andprotected private 99).

2 access-specifier public

declaredstruct andprivate class Example:

ç ç HereB D2,D4 D6 D1,D3 D5 D7 andD8. Ð ]

3 [Note:

__________________ 99) friend

11±

public: ç ç }; }; }; error:mi D ç error:si D ç

b.mi this->mi) ç b.si this->si) ç OK ç error:B ç ç B. ç } Ð ] 4 Note: X X* X ç Note: qualified-id ªthis->º qualified-id p->T::m nested-name-specifierqualified-id T m mis p T T p m Nif

Ð m N

Ð m N N

Ð m N N P N m P

Ð BofN m B Example:

private: }; OK:B* A*, ç // andf i inA ç } Ð ]

±5

1 qualified-idin

rationqualified-id; usingqualified-id;.100) 2 [Example:

public: }; public:

protected: }; public: B::c ç A::z ç A::z1 ç

protected: B::x ç }; };

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

__________________ 100) using-declaration using-declaration s using-declaration

11±

1 Example:

public: };

{ friend_set(&obj,10); obj.member_set(10); } Ð ] 2 Note:

base-clause

base-clause base-clause

}; ill-formed:A::B ç // X ç OK:A::B X ç OK:A::B X ç ill-formed:A::B ç // X ç }; }; elaborated-type-specifier 101) Example:

}; __________________ 101)Theclass-keyelaborated-type-specifier

±7

OK,Y X ç }; error:X::a ç }; Ð ] 3 4 friend X Y Example:

// ... ç }; Ð ] 5 Example:

f M, ç // ç }; Ð inline friend

6 Nostorage-class-specifier decl-specifier-seq 7 private,protectedorpublic member-specification.

8 Example:

}; }; { error:C A ç // ç } };

11±

{ error:D A ç // ç } }; Ð ] 9 ç ç Example:

X ::X ç OK ç Z ç error,::a ç OK ç error ç }; ::X ç Z ç } Ð ] 1 102)

nested-name-specifier Example:

protected: }; };

}; __________________ 102) e.g.

±9

{ ill-formed ç ill-formed ç D2) ç D2 ç // B) ç ill-formed ç &D2::iis ) ç ç ç } { ill-formed ç ill-formed ç this) ç this ç ill-formed ç OK ç j ç B::j ç } { ill-formed ç ill-formed ç ill-formed ç } Ð ] 1 Example:

public: }; private: }; {

OK:B::f() ç ç error:D::f() ç } Ð B*

11± D 1 Example:

OK ç }; SinceW::f() C::f() B 1 Example:

error:E::B ç ç ç { ç error:E::x ç } ç }; { error:I::y ç } }; Ð ] 2 [Note: base-clause base-clause

OK ç OK ç { AinA ç error,C::A ç BinB ç error,C::B ç }; }; Ð ]

[special]

1 are

Example:

implicitly-declared

A::operator= ç }; well-formed ç } Ð Note:

2 Example:

protected

1 function-specifier(7.1.2) Example:

public: ç }; ç Ð ] 2 Note:

3 Atypedef-name class-name typedef-name identifier 4 virtual static const, volatile or const,volatile (9.3.2).constandvolatile

12± ends.

5 Adefault X X user-declared X implicitlydeclared trivial Ð Ð Ð * 6 non-trivial. 7 meminitializer-list ç

Note: 8 new-expression new-initializer

9 [Note:

10 A X X& .

[Note: 11 12 void return

13 Note: Example:

Ð Note:

Note: 14 [Note:

15 const this Example:

±3

};

cobj.c ç

cobj.c ç ç } Ð ] 1 handler Note: ç Example:

2 [Example:

// ... ç public:

// ... ç X(int);

~X(); };

{ } X(2) f() using X X(2) f(X(2)) busingX f() b a=f(a) a f(a) a 3

12± 4

5 ç

obj1 obj1is obj2 obj2 Example:

// ... ç public:

C(); C(int);

~C(); };

C(16)+C(23) T1 expressionC(16) T2 C(23) raryT3 T3 referencecr T1orT2 T1 T2 T2 T1 T1andT2 operator+ operator+ T3 cr cr T3 obj1 T3 T3 obj2 obj2 T3, T3 obj1 1 2

±5 3 [Note: * 4 * Example:

// ... ç public: }; // ... ç public: }; error: ç ç OK: ç Ð ] 5 Example:

public:

// ... ç }; public:

// ... ç }; { ill-formed: ç or ç // ... ç } } Ð ] ç [class.conv.ctor] ç ç 1 ç function-specifierexplicit ç ç Example: ç

12± çç // ... çç public: çç X(int); çç çç }; çç çç { çç çç çç çç çç } çç

Ð ] ç 2 ç ç Example:ç çç public: çç çç çç // ... çç }; çç çç çç çç çç çç çç çç Ð ] ç 3 ç

1 X conversion-function-id: ç operatorconversion-type-id ç

conversion-type-id: opt conversion-declarator: opt X conversion-type-id typedef-name typespecifier-seq

ª conversion-type-id.º

void.103) __________________ 103)

±7 2 [Example:

// ... ç public: }; { } . Ð ] 3 Example: { ... ç } } Ð ] 4 Theconversion-type-id conversion-type-id conversion-function-id conversion-declaratorNote: Example: ç // ç // ç 5 6 1 function-specifier ~ ~ typedef-name class-name typedef-name identifier declaration. 2 void static const, volatile or const,volatile or (9.3.2).constand volatile

3 user-declared implicitly-declared trivial Ð

12± Ð 4 non-trivial. 5 Ð Ð Note:an 6 X X X X X return

7 virtual virtual

8 [Note: 9 10 new-expression delete-expression 11 Note: delete-expression 12 ~ type-name delete Example: }; };

±9

callsB ç callsD ç callsD ç callsB ç B_alias B ç } Ð Note: unary-expression~X()

13 [Note: new-expression

// ... ç X(int); ~X(); }; ç { usebuf[] ç f(p); cleanup ç } Ð ] 14 Example:

15 [Note: ç example,

// ... ç p->I::~I(); Ð ] 1 T static ). *

2 [Example:

12±

}; }; { calls ç calls ç ill-formed: hidden ç } Ð ] 3 delete-expression ( 4 delete-expression :: ç delete-expression ç ç 104) delete-expression ç classT ç T ç ç 5 delete-expression 105)

6 X static ).

[Example:

// ... ç }; // ... ç }; Ð ] 7 static Note:however, cast-expressiondelete-expression

__________________ 104) ç delete-expression ç 105) delete-expression

±11

}; }; { ç } D Note:

cast-expressiondelete-expression

}; }; { uses ç ç } Ð ] 8 Example:

private

1 () Note: 2 3 Note:

1 expression-list expression-listis assignment-expression initializer = Example:

12±

// ... ç public:

complex(); complex(double); complex(double,double); // ... ç }; ç ç a ç constructcomplex(1,2) ç // usingcomplex(double,double) ç // c ç callsqrt(complex,complex) ç // d ç ç ç construct ç ç // f ç ç Ð Note: 2 enclosedinitializer-list assignment-expression initializer initializer-list Note:

assignment-expressioninitializer-list Example:

Here,complex::complex(double) v[0] andv[3], complex::complex(double,double) v[1], complex::complex() v[2],v[4] v[5]

public:

Here,x.i x.f complex::complex(double)is x.c Note: initializer-list

3 [Note:ifT T initializer

4 [Note: 1 ctor-initializer

±13 ctor-initializer:

: mem-initializer-list

mem-initializer-list:

mem-initializer mem-initializer, mem-initializer-list

mem-initializer:

mem-initializer-id

( expression-listopt)

mem-initializer-id:

::optnested-name-specifier optclass-name identifier

2 mem-initializer-id Note:

mem-initializer-id meminitializer-id meminitializer-id

mem-initializer mem-initializer-list Example:

A ç Ð mem-initializer-id mem-initializer Example:

A? ç

Ð ctor-initializer ctor-initializer mem-initializer

ctor-initializer

3 Theexpression-listmem-initializer mem-initializer-id mem-initializer

Ð expression-listmem-initializer

Ð mem-initializer-id expression-list initializer

[Example:

D(int); };

12±

Ð expression-listmem-initializer member.

4 mem-initializer-id mem-initializer-list ctor-initializer Ð tor. Ð ç X X constructor’smem-initializers 5 Ð ªleft-to-rightº classbase-specifier-list.

Ð base-specifier-list mem-initializers). Ð mem-initializers). Ð [Note: 6 mem-initializer V V V mem-initializer Example:

public:

V(); V(int); // ... ç };

±15

public:

A(); A(int); // ... ç }; public:

B(); B(int); // ... ç }; public:

C(); C(int); // ... ç };

useV(int) ç useV(int) ç useV() ç useV() ç Ð ] 7 expression-listmem-initializer mem-initializer Example:

public: }; initializesX::r X::a X::b i X::i i X::j X::i X Note: mem-initializer this expression-listmem-initializerto 8 typeid dynamic_cast ctor-initializer ctor-initializer mem-initializer

Example:

public:

A(int); };

12±

public: ç // A ç ç }; public:

C(int); }; public: ç // C ç ç }; Ð ] 9 [Note: typeidanddynamic_cast ] 1 Example:

OK ç ç ç ç bobj ç

OK,X ç

undefined,x ç };

±17 Ð ] 2 X BofX X B obj obj Example:

E*toA* ç // E*® D*® A* ç // butD ç ç ® C* E() ç // andC*® A* ç ç X, ç /B/D/A ç }; Ð ] 3 mem-initializer

Example:

public: }; public: }; public: };

12±

public: }; callsV::f A::f ç callsB::g D::g ç B B::g ç a B ç } Ð ] 4 Thetypeid typeidis mem-initializer typeid typeid type_info typeid typeid 5 Dynamic_cast ç dynamic_cast mem-initializer dynamic_cast thedynamic_cast dynamic_cast 6 [Example:

public: };

public: }; public: };

±19

type_ B ç well-defined:*v V B ç // yieldstype_infoforB ç A B ç well-defined:v V*,V B ç // B* ç ç A*,A B ç } Ð ] 1 2 X copy X&, , or 106) [Example: and

// ... ç public:

X(int); }; callsX(int); ç calls ; ç calls ; ç

Ð Note: Example:

// ... ç public:

OK ç }; Ð ] Ð Note: X X&, or X Example: ç ç }; error±X::X(X&) cxintox ç

Ð ] Ð ] 3 X qualified)X ç ç __________________ 106)

12± Example: ç çç çç }; çç çç çç çç } çç Ð ] 4 implicitly

};

X 5 X if Ð BofX const B&or Ð X M or .107)

X::X(X&)

6 Xistrivial

Ð classX Ð X Ð X non-trivial.

7 108) Note:the Ð __________________ 107) volatile C.1.8. 108)

±21 Ð Note: 8 X Ð Ð Ð 12.6.2).

9 copy X::operator=

X X,X&, , or X&.109)[Note: Note: Note: X X& X X Example:

X(); }; error: ç cxintox ç } Ð ] Ð ] 10 implicitly. X if Ð BofX , orB Ð X M , or M.110)

X X& __________________ 109)

110) volatilelvalue;

12±

using-declaration

using-declaration

11 Xistrivial Ð classX Ð X Ð X non-trivial. 12 Ð const Ð Ð or Ð Note:

13 X X base-specifier-list X Ð Ð Ð Example:

V C. Ð ] 14 Note:

±23

15

mization.111)[Example:

public:

Thing(); ~Thing(); };

} Heret f f t2

__________________ 111)

[over]

1 overloaded 2 Example:

callabs(int); ç callabs(double); ç Ð ] 1 Note:this using-declaration using-directive 2 Ð Ð static

static ç static Example:

tion:

13±

ill-formed ç ill-formed ç ill-formed ç g ç g ç }; Ð ] 3 [Note:

Ð ªtypesº typedef Example:

f(int) ç f(int) ç Ð ] Example:

Ð ] Ð * [] Example:

f(char*); ç f(char*); ç f(char*); ç

g(char(*)[10]); ç g(char(*)[10]); ç g(char(*)[10]); ç Ð ] Ð Example:

h(int()) ç h(int()) ç h(int()) ç ] Ð constand/orvolatile are

±3 constandvolatile Example:

f(int) ç f(int) ç f(int) ç Ð ] constandvolatile constandvolatile 112)

T,ª T, ,ºandª º ª T, ,ºandª .º Ð Example:con- ç ç f ç { ç ç Error: orf()? ç } Ð ] Ð ] 1 not Example:

public: }; public: }; HereD::f(char*)hidesB::f(int)

__________________ 112) const andvolatile

13±

{ error: ç hidesB::f(int) ç OK ç D::f ç } Ð ] 2 Example: { error:f(int) hidesf(char*) ç // f(char*) ç } { ç { hides ç callee(int) ç } } Ð ] 3 Example:

private:

protected:

// ... ç public:

// ... ç }; Ð ] 1

Note: 2 Ð Ð

±5

Ð Ð Ð Ð Ð 3 Ð Ð Ð Ð 4 ill-formed. 1

2

3 argument

4 ª cvXºwhereXis cv Example: const X ªref- º ç using-declaration

Note: ç

13± 5 Ð Ð Ð const 6 Example:

public:

T(); ç // ... ç }; public:

C(int); ç // ... ç }; ill-formed:T(C(1)) ç Ð ] 7 ç 113) ç

1 postfix-expression expression-list (...(optpostfix-expression)...)opt(expression-listopt) postfix-expression 2 3 postfix-expression &F F F 114) &F nameF (&F)(expression-listopt) (F)(expression-listopt) &F __________________ 113) ç 114)IfF &F

±7

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 .

ªcvTºwhereT 115) id-expression T expression-list .

3 ->or. primary-expression

116)

expression-list this

(*this) postfix-expression . operator.

wordthis classT T T 117) T 1 primary-expressionE ªcvTº T Tare operator() (E).operator(). 2 T operatorconversion-type-id() cv-qualifier;

wherecv-qualifier cv conversion-type-id ª P1,...,Pn)returningRº ªreference P1,...,Pn)returningRº ª P1,...,Pn)returning Rº call-function __________________ 115) 116) using-directive

117)

13± Rcall-function(conversion-type-id ... ...

T 118). 3 E call. 4 (E) Note:

Example:

Callsf1 ç // ç Ð ] 1 Note:because.,.* :: can- ?: can-

Example:

public: }; { ç // ç 2 ç // ç // ç } __________________ 118)

±9 Ð ] 2

(where@ 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

3 @ T1 ç ator@ T1 ç T2 ,non-member candidatesand Ð IfT1

T1::operator@ Ð operator@ ç T1orª ç qualified)T1º T1 ç typeT2orª T2º T2 ç functions.

Ð , & -> Ð Ð Ð ç ç Ð 4 Ð Ð 5

13± 6 119) [Example: }; ç } Ð ] 7 8 -> operator-> operator-> operator-> -> ç 120) 9 , & ->

10 [Note: ç

};

ERROR± ç OK± operator+ ç } Ð ] 1 expression-list

__________________ 119) 120) operator-> operator->ç operator->

±11

1 ç ªcv1 Tº T lows: Ð T Ð ªcvSº S S ç T ç ª Tº T T

2 Note:

1 ç ªcv1 Tº ªcvSº Sa

Ð S S ç T T ç ç ç ª Tº T yieldT

2 Note:

1 ªcv1Tº ªcvSº S

Ð S S ª cv2T2º ªcv1Tº ªcv2T2º

2 Note:

1

13± 2 Ð m m Ð m Ð m (m+1)± 121)

mparameters. 3 F F const 13.3.3.1.4).

1 i(F Ð ifF 1(F 1(F

ICS1(G G 1(G 1(F)122); otherwise, Ð i(F i i F F1 better F2 i i(F1 i(F2 Ð j j(F1 j(F2 Ð F1 F2 Ð F1andF2 F1 F2 Ð ç F1 F2 Example:

A(); ç // ç // int ç ç // ç __________________ 121) (m+1)± 122)

±13 Ð ] 2 123) . 3 [Example:

ç ® int* &i® ç // buts® short s® int ç

calls ç ® int* &i® ç // and1L® shortand1L® int ç

calls ç ® int* &i® ç // andc® int c® short ç } Ð ] 1 An

2

3 Ð a (13.3.3.1.1), Ð a Ð an (13.3.3.1.3). 4 ç __________________ 123) functionW FthatW W, F F G F G W Wis

13± 5 6 ç Note:

Example: A

ªconversionºfrom toA

[Note: 7 8 9 10 ç ç ç 124) ç ç 11

__________________ 124) ç ç ç ç

b->C ç ®A ç f(A) f(b) f(C) f(B) f(b) f(B) f(B) f(A).

±15

1 Note:

2 [Note: ç Lvalue Transformation,PromotionorConversion, . Ð ] 3 ç ç

Ð conversions

4.3 4.4 4.6

4.12 ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç 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

13± 3 4

1

1 Example:

Callsf(B&) ç ç Ð

2 ç 3 const [Note: const 4 Example: ª intº int int int const 5 influences

1 better and .

±17 2 Ð Ð 3 Ð S1

S2if Ð S1 S2

Ð S1 S2 Ð S1andS2 T1andT2(4.4), T1 T2 Example:

Calls ç Ð Ð S1andS2 S2 S1 Example:

Calls ç ambiguous ç

public: }; { Calls ç CallsX::f() ç } Ð ] Ð U1 U2 U1 U2 Example:

13±

Callsf(int) short® intis ç // short® float. ç Ð ] 4 Ð bool

Ð B A B*toA* ofB*tovoid* A*tovoid* B*tovoid*.

Ð B A C B, Ð C*toB* C*toA*Example:

Calls ç Ð ] Ð C B&

typeC A&, Ð A::*toB::* A::*toC::*, Ð CtoB CtoA, Ð B*toA* C*toA*, Ð B A&

typeC A&, Ð B::*toC::* A::*toC::* Ð BtoA CtoA.

[Note:

1

Ð Ð

±19 Ð Ð Ð Ð & Note: 2 3 ªpointer-to-functionºor ªreference-to-function.

º ªpointer-to-member-function;º

4 ç 5 [Example:

selectsf(double) ç selectsf(int) ç ç selectsf(int) ç selectsf(double) ç ç } pfe f() int(...)

}; OK ç ç OK ç ç ç // ç OK ç Ð ] 6 [Note:iff() andg() f(&g) f(g) 7 [Note: B D

13±

error ç

error ç Ð ] 1 operator-function-id operator function implement operator-function-id.

operator-function-id:

operatoroperator operator:

[Note: new[], delete[],() [] 2

3 ç #and## 4 operator-function-id Example: ç Ð ] 5 , , and 6 = & ,

7 ++aºa+=1 +=

±21 8 ç 9

1 @,@x eitherx.operator@()oroperator@(x)

++and--.

2 Note:conse-

1 @,x@y eitherx.operator@(y)oroperator@(x,y)

1 operator=

2 Note: D B D B Example:

}; };

callsD::operator=(int) ç ditto ç calls ç ditto ç ç ç } Ð ] Ð ]

13±

1 operator()

postfix-expression

( expression-listopt)

postfix-expression expression-list operator() x(arg1,...)

x.operator()(arg1,...) x Tif T3) (13.3.3).

1 operator[]

postfix-expression

[ expression]

x[y] x.operator[](y) x T ifT::operator[](T1)

1 operator-> -> postfix-expression

->id-expression

x->m (x.operator->())->m x Tif T::operator->()

1 operator++ ++ ++ int int ++for ++ int 125)[Example:

public: prefix++a ç postfixa++ ç }; prefix++b ç postfixb++ ç

__________________ 125)Callingoperator++ a.operator++(2) operator++is2.

±23

{ ç ç ç ç ++a; ç a++; ç ++b; ç b++; ç } Ð ] 2 -- 1 ç 2 [Note:

ç ç ç 3 int andlong char Note:

4 T,VQ T VQ volatile &); T operator++(

5 T,VQ T bool VQ volatile or &); T operator--(

6 T,VQ T VQ volatile

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

13± 7 T T T*); 8 T T T*); 9 T T T*);

10 T

T operator+(T); T operator-(T);

11 T

T operator~(T);

12 C1,C2,T,CV1,CV2 C2 C1 T CV1andCV2arecv-qualifier-seq

*, ::*); whereCV12 CV1andCV2.

13 LandR

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);

whereLR LandR. 14 T T T T T T T T T*); T T*);

15 T T T, T); ç

16 T ç T, T); T, T); T, T); T, T); T, T); T, T);

±25 17 T T, T); T, T);

18 LandR

LR operator%(L, R); LR operator&(L, R); LR operator^(L, R); LR operator|(L, R); L operator<<(L, R); L operator>>(L, R);

whereLR LandR. 19 L,VQ,R L VQ volatile R ç

&,R); &,R); &,R); &,R); &,R);

20 T,VQ T VQ volatile

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

21 T,VQ T VQ volatile ç

&,T);

22 T,VQ T VQ volatile

T*VQ T*VQ T*VQ T*VQ

23 L,VQ,R L VQ volatile R ç

&,R); &,R); &,R); &,R); &,R); &,R); 24

25 LandR

LR operator?(bool,L, R); whereLR LandR Note: ª?º

13± 26 T T T operator?(bool,T, T);

[temp]

1 Atemplate

template-declaration : exportopt template-parameter-list>declaration template-parameter-list : template-parameter template-parameter-list

, template-parameter Thedeclarationtemplate-declarationshall Ð Ð Ð Atemplate-declarationdeclarationtemplate-declaration declaration

2 Atemplate-declaration declarator-id template-name template-idNote: declarator-idtemplate-id

3 template-declaration init-declarator-list 4 Note: 5

6 export ç exported.

export

14± 7 8 ç ç ç exported.

9 [Note:

1 template-parameter

template-parameter:

type-parameter parameter-declaration

type-parameter:

classidentifieropt classidentifieropt=type-id typenameidentifieropt typenameidentifieropt=type-id

template-parameter-listidentifieropt template-parameter-listidentifieropt=id-expression

2 class andtypename template-parameter. typename* unqualified-id typename qualified-name 126)parameter-declaration

template-parameter Note: ç

// ... ç }; Ð ] 3 Atype-parameter identifier type-name class ortypename template-name template Note: ç template-parameter templateparameter type-parameter identifier type-parameter

__________________ 126) template-parametertemplate-argument and

±3

{ template-parameters

Tandi ç Tandi ç } f type-parametercalledT template-parameter T 4 template-parameter cv-qualified Ð Ð Ð Ð 5 [Note:

template-argument cv-qualifiers template-parameter

6 template-parameter template-parameter template-parameter Example: { ç OK ç ç ç ç } Ð ] 7 template-parameter Example: error ç OK ç OK ç Ð ] 8 template-parameterª Tºorª Tº

ª Tºorª Tº Example:

OK ç ç ç ç Ð ]

14± 9 A template-argument = template-parameter defaulttemplate-argument template-parameter template-argument template-argument

template-parameter-list ç 10 ç template-argument ç ç Example: ç çç çç ç çç Ð ] 11 template-parameter template-argument, template-parameter defaulttemplate-argument Example: error ç Ð ] 12 Atemplate-parameter ç [Example: ç çç error çç Ð ] ç 13 ç template-parameter ç template-parameter template-parameter ç Example: ç çç çç Ð ] ç 14 ç

Atemplate-parameter template-parameter ç 15 ç template-parameter >is template-parameter-list Example: ç OK ç Ð ] 1 template-id:

template-id:

template-name<template-argument-list opt> template-name : identifier

±5 template-argument-list : template-argument template-argument-list

, template-argument template-argument : assignment-expression type-id id-expression [Note: ç template-name 2 template-name *

3 template-name < <is ç template-argument-list template-id >127) templateargument-list Example: ç OK ç

OK ç OK: ç Ð ] 4 . or-> postfix-expression nested-name-specifierqualified-id template.

Example:

public: }; { // ill-formed:< ç

// OK:< ç T::adjust<100>();

// ill-formed:< ç

// OK:< ç } Ð ] __________________ 127)A> type-iddynamic_cast,static_cast,reinterpret_castorconst_cast template-argumenttemplate-id

14± 5 template Note: template ] 6 Atemplate-id class-name

1 template-argument template-parameter template-argument template-idshall

template-parameter-listExample:

public:

// ... ç }; ç // ç

} Ð ] 2 template-argument type-id type-id template-parameter.128)[Example:

{ f() ç } Ð ] 3 template-argument template-argument.

[Note: template-argument templateargument template-parameter Example:

__________________ 128) template-argument template-parameter template-argument .

±7

}; private: OK:S ç Y::S ç // Y::S ç }; error:S ç Ð template-argument

4 template-argument template-argument <> template-argument-list.[Example:

OK:String<char> ç ç Ð ] 5 template-argumentExample:

~A(); }; ç ç } Ð ] 6 template-argument

7 template-id template-argument template-parameter template-parameters,

1 Atemplate-argumenttemplate-parameter type-id. 2 template-argument type-parameterExample: { ç ç } Ð Note:

14± 3 template-parameter Example: }; A<function>::t ç // ç Ð ] 1 Atemplate-argument template-parameter Ð constant-expression Ð template-parameter Ð template-id id-expression Ð template-id &id-expression &is Ð * 2 [Note: template-argument Example:

// ... ç X(); }; ç OK ç Ð ] Ð ] 3 [Note:

template-argumentExample:

ç ç error:&S::s ç ç Ð ] Ð ] 4 [Note:

abletemplate-argument template-parameter Example:

±9

ç OK ç

Ð ] Ð ]

5 template-argument non-typetemplate-argument template-parameterthen

Ð template-parameter

Ð template-parameter Note: 0 template-argumentç template-parameter template-argument template-parameter

Ð template-parameter templateargument template-parameter template-argument lvalue.

Ð template-parameter template-argument ç

Ð template-parameter ç template-argument

Ð template-parameter ç template-argument

Ð template-parameter

applied.

[Example: * ç ç çç ç ç ç çç ç ç çç

14±

selectsf(int) ç Ð ] 1 Atemplate-argument template-parameter ç id-expression ç ç 2 ç template-parameter ç Example: ç }; ç }; }; withinC<A> ç // soc.y.x int ç withinC<A> ç // soc.z.x long ç Ð ] 1 Twotemplate-id template-argument template-argument template-argument template-argument Example:

declaresxandy

declaresx2andx3 x1andx4

±11

1 Atemplate-id template-name template-argument-list Example: error ç error ç Ð Note: 2

1 template Example: List int float Shape 2 [Example:

public:

// ... ç }; type-nameTwill Array T 3 template-parameter

[Example:

}; OK ç error ç Ð ] 4 * theclass-key 1 [Example:

14±

public:

// ... ç }; { } Ð ] 2 Thetemplate-argument templateargument Example:thetemplateargumentforArray<T>::operator[]() Array

ç ç Ð ] 1 Note: ç

}; A A::B ç A::B ç Ð ] 1 Example: }; Ð ]

±13

1 thetemplate-parameter template-parameter Example:

public:

// ... ç }; { // ... ç } Ð ] 2

Example:

}; ç ç { non-template ç template ç template ç } Ð ] 3 Example:

error ç OK ç }; Ð ] 4 [Example: };

14±

B::f(int) ç ç // ç }; Ð ] 5 Example: }; specialization ç ç { ç ç } Ð Note:

6 ç 7 8 ç

1 ç ç ç Ð template-id ç ç Ð qualified-id ç ç Ð qualified-id ç ç wise, ç Ð unqualified-id ç [Example:

±15

// ... ç ç ç ç ç ç ç // ... ç }; task next_time process template-argument task process preempt template-argument<T> task preempt task func task task<int> frd Ð ] ç 2 ç unqualifiedtemplate-id ç Example: çç çç çç çç çç çç çç ill-formed±N::f çç OK±M::h çç OK± M::g çç çç ill-formed±A::i çç }; çç } çç } çç

Ð ] ç 3 ç ç ç Example: ç

OK ç OK ç }; Ð ] 4 Example:

14±

}; OK ç OK ç Ð ] 5 ç ç ç Note: 6 [Example:

};

}; Ð ] 7 [Note: 8 9 Example:

error ç }; Ð ] 10

1 Aprimary template-id template-id ç ç 2 ç *

±17 3 4 [Example: #1 ç #2 ç #3 ç #4 ç #5 ç

5 wordtemplate

Example: Note: ç

error ç Ð ] 6 Example:

}; }; // A<T>::C::B<T2> ç ç Ð ] 7 ç using-declaration using-declarationExample: ç } ç ç } ç // ç Ð ]

14± 8 9 Ð identifierExample:

error ç

OK ç Ð ] Ð Example:

error ç

error ç Ð ] Ð template.

10 129) 1

Ð Ð

Ð 2 Example: ç Tisint,Iis1 ç Tischar ç T1isint,T2ischar,Iis1 ç ç Ð ] __________________ 129)

±19 3 Example: a2 4

1 Ð Ð 2 [Example: #1 ç #2 ç #A ç #B ç #2 #1 template#B #A

1

Example: // ç };

14± // ç

}; // ç

// ç { ç ç // ç ç // ç fforA<T,2> ç // ç } Ð ] 2

Example:

#1 ç #2 ç }; #3 ç ç ç ç Ð ] 1 Example:

Ð ]

±21 2 ç 130) 1 Example:

Ð ] 2 3 4 Note:

ç // ç Ð ] 5 ç

Example: #1 ç ç ç Ð Note: ç sizeof 6 equivalent

Example: #1 ç ç __________________ 130)

14± Ð functionally equivalent value.

7 equivalent

8 [Note:

// ç

// ç

// ç Ð ] 1

refers: Ð Ð Ð Ð 2 3 Ð Ð ç Ð ç

±23 ç 4 sions). 5 Example:

f(T)orf(T*) ç Ambiguous:g(T)org(T&) ç h(A<T>&) ç h(A<T>&) ç } Ð ] 6 Example: #1 ç #2 ç #3 ç #4 ç ç ç } ç Ð ] 1 Ð Ð template-parameter(14.6.2). Ð

14± 2 template-parameteris

typenameExample:

// noB ç

ç X ç T ç Y<T> ç Z ç T’sA ç T’sA ç ç // multiplyT::Abya7 ç // a7 ç ç // multiplyBbya8 ç // Banda8 ç } }; Ð ] 3 Aqualified-name template-parameter typename qualified-name

elaborated-type-specifier: opt opt <template-argument-list>

4 template-argument qualified-name typename qualified-name typenameExample:

}; X ç // X ç } Ð ] 5 typename

type-specifier

typename typename base-specifier mem-initializer qualified-name template-parameter

±25 6 wordtypename typename

[Example:

A::B ç A<T>::B ç OK ç }; typename AorA<T>becauseAorA<T> <T> 7 Note:

Example:

// ... ç { X::f ç // t ç X::fis ç // ç X::fis ç // ç } X::gis ç // ç } }; Ð ] 8 Example:

14±

public:

Set(); { } // ... ç }; i i printall ,cnt cnt Set, andcout iostream template-argument operator<< printall() <iostream> operator<< p[i] T

9 template-parameter

Example:

{ ç dependent ç dependent ç ç // ç }

{ f(char)followed ç // f(int) ç f(char) ç } Ð ] 10 [Note: Ð ] 1 <, template-parameter <> Example: Set Set() orSet<T>() template-

±27 argumentExample:

meaningX<T> ç }; Ð ] 2 ç < template-argument <> Example:

meaningY<int> ç meaningY<char> ç }; Ð ] 3 template-parameter

template-parameter Note: template-parameter template-parameter template-parameter ç

template-parameter ç

template-parameter template-argument

4 Atemplate-parameter templateparameter Example: ç ç } }; ç Ð ] 5 template-parameterExample:

}; ’sB ç } Ð ]

14± 6 template-parameter [Example:

}; } N::C ç } Ð ] 7 * template-parameter templateparameter template-parameter Example:

}; ’sB ç error:A’sa ç }; Ð ] 1 depends

type-dependent value-dependent

postfix-expression

( expression-listopt)

postfix-expressionidentifieridentifier expression-list

2 [Example:

pb->j++; } }; B<T> T::A B<T>::iandpb->j template-parameter. Ð ]

±29 3 template-parameter ç Example:

}; double ç }; A X<T> B<T> 4 Example:

};

TheB Y ç ç ç }; A::B,A::a A::Y A Y<A> 1 Ð Ð aqualified-id nested-name-specifier class-name whoseunqualified-id Ð Ð Ð Ð atemplate-id * 1 2 this

14± 3 Anid-expression

Ð anidentifier

Ð atemplate-id

Ð aconversion-function-id

Ð anested-name-specifier class-name

type-id,simpletype-specifierornew-type-id

simple-type-specifier

( expression-listopt) ::optnewnew-placementopt opt ::optnewnew-placementopt( type-id) new-initializeropt type-id expression) type-id expression) type-id expression)

type-id expression) ( type-id) cast-expression 4 dependent):

literal postfix-expression

. pseudo-destructor-name postfix-expression

->pseudo-destructor-name sizeofunary-expression

type-id) expression) type-id) ::optdeletecast-expression ::opt cast-expression throwassignment-expression opt 1 dependent.

2 Anidentifier Ð Ð Ð dependent.

unary-expression type-id sizeofunary-expressionand type-id)

sizeofunary-expression

type-id)

3 type-idorsimple-type-specifieris expressionorcast-expression

simple-type-specifier

( expression-listopt) type-id expression) type-id expression)

type-id expression) ( type-id) cast-expression

±31

1 template-argument 2 template-argument

dependent. 3 template-argument *

qualified-id &qualified-id nested-name-specifier class-name 4 template-argument template-parameterqualified-id nested-name-specifier class-name 1 Example:

public: callsg(double) ç ç // ç // ç } }; ç // g(1) ç Ð ] 1 Ð Ð

1

2

14± 3

4 5 6 7

1 unqualified-id template-id Ð Ð

1 tion. 2 ç 131)[Example:

number(int); //... ç //... ç }; __________________ 131)

±33

{ //... ç findsgcdbecausenumber<double> ç // gcdvisible ç // ç ill-formed;gcd ç } Ð ] 1 as . 2

3 template<>

template-id

template-idExample: }; ç ç ç ç ç ç }; ç Ð ] 4 5 template-arguments. 6 [Example:

14±

// ... ç };

X<int> s int andX<char*> s char* 1 ç ç ç

exist. 2

3 [Example:

public: }; { Z<int>required ç Z<char>not ç // required ç Z<double> ç // ç

Z<int>::f()required ç Z<char> ç // Z<char>::g()required ç } , Z<int>::g() Z<char>::f() 4

±35

[Example:

{ D<int> f(B<int>*) ç D<char>required: ç // convertD<char>*toB<char>* ç D<double>required ç } Ð ] 5 Example: };

S<int> ç // S<float> ç }; Ð ] 6 Example:

Xrequired ç Ð ] 7 8 9

ç

14± 10 Example:

public: // ... ç }; }

// ... ç }; { // ... ç } lt.get() fromMap<char*,int>::get() List<int>::get() namespaceN 11 f ç ç f instantiation f.

12 Example:

ç instantiated ç ill-formed;ydef ç } Ð ] 13 [Note: 14 Example:

±37

OK ç X<T>requires ç // X<T*> ç // X<T**> ç }; Ð ] 1 2 explicit-instantiation : templatedeclaration unqualified-id declaration template-id template-nameNote: qualified-id unqualified-id qualified-id template-id thequalified-id declarator template-idExample:

ç } Ð ] 3

declaration 4 5 Example:

14±

} Y ç // ç N ç N ç ç // N ç Ð ] 6 template-argument Example:

// instantiatesort(Array<int>&)± ç Ð ] 7 8 Note:

] 9 Example:

&p int. ç Ð ] 1 Ð Ð Ð Ð Ð Ð Ð

±39 template<> explicit-specialization : declaration [Example:

stream<char> char sort<char*> Array<char*> Array 2

3 Note: Example:

error:X ç

OK:X ç Ð ] 4

5

ç ç Example:

14±

}; }; { ç } // ç // ç Ð ] 6 ç ç

Example:

{ ç ,TisString ç } ç // ç OK:sort<char*> ç

Ð ] * 7 ç ç ç ç ç ç ç ç ç ç 8 ç Example:

±41 // ç // vector ç ç } // ç

// vectorforvector<B> ç

ill-formed: ç vector<B> ç // ç // f ç } Ð ] * 9 [Example:

ç // ç ç // double ç } ç // ç Ð ] 10 Atemplate-id Example: ç X<int> ç X<int> ç Ð ] 11 template-argument template-id Example:

// sort(Array<int>&) ç // int ç Ð ]

14± 12 Example:

Ambiguous ç OK ç OK ç Ð ] 13 14 Example:

ç ç Ð ] 15 Note:

16 Example:

}; // specialization ç

// ç

// ç

// ç char ç char ç // ç Ð ]

±43 17 template<> Example:

}; }; Ð ] 18

template template-parameter-list template<>precedtemplate-parameters template-parameter-list Example:

}; }; ç ç ç ç ç ill-formed;B<double> ç // A ç Ð ] 19 20 21 Ð Ð Ð Note:

1

14± 2 [Example: { // ... ç }; { callf<int>(int*) ç callf<char*>(char**) ç } Heref<int>(int*) s int andf<char*>(char**) s char* 1 template-argument template-argument Example: { ç ç } and

{ ç ç } Ð ] 2 Ð Ð Ð Ð Ð templateargument <> Example:

±45

{ double ç ill-formed:X ç } Ð Note:

#1 ç #2 ç ç ç Ð ] 3 template-parameter template-argument correspondingtemplate-parameterExample: { f<int,char*,double>("aa",3.0); double ç char* ç double ç error:X ç } Ð ] 4 template-parameter Note:

// ... ç Complex(double); }; { f<Complex>(Complex(1)) ç } Ð ] 5 [Note:

6 [Note:

14± Example:

} } ç well-formed ç ç // ç

C::f ç ç } Ð ] Ð ] 1 ç Example: { callsort(Array<dcomplex>&) ç callsort(Array<int>&) ç } and { callconvert<int,double>(double)ç callconvert<char,double>(double)ç } Ð ] ç 2 ç ç ç ç Ð ç ç Ð ç ç ç Ð ç ç ç ç ç ç Ð void ç Example: ç

±47 çç çç çç ] ç Ð Example: ç çç çç ] ç Ð ç ç Example: ç çç çç çç çç çç ] ç Ð ç Ð void. ç Ð T T Example: ç çç çç ] ç Ð ç Example: ç çç int* çç ] ç Ð void. ç Ð cv-qualified ç 3 ç Example: ª º becomesç ªvoid(*)(int,int*) º Note: ç ç Ð Example: ç

14± çç çç çç çç { çç // f(int),t const çç f<int>(1); çç

// f(int),t isconst çç çç // g(int),xisconst çç g<int>(1); çç

// g(int),xisconst çç çç // çç çç } çç

Ð Note:f<int>(1)and ç Ð ] ç 4 ç ç ç ç 5 çExample:In ç ç ç ç çç çç ambiguous çç ambiguous çç Ð ] 1 P A 2 IfP

Ð IfA A Ð IfA A Ð IfA A

IfP P P ç P 3 A A A ç

±49 Ð P A A. Ð A A

Ð IfP P template-idA A P template-id,A A. ç A Note: template-parameter template-argument template-argument

template 1 Pand A 1 P A 2 IfA

Ð IfP P Ð IfP P Ð IfP P IfA A A ç A 3 A A Ð A A A

Ð A A ç A 1 P A P A A.

14± 2 PandA PandA P/A P/A ç

3 P Ð Ð Ð A<int> Ð P ç ç

4 Ð Thenested-name-specifier qualified-id. Ð template-id template-argument template-parameter.

Example: A<T>::B<T2> TandT2 ç A<I+J>::X<T>,I,J T void TinA<T>::B TinA<T> 5 [Example:

{ error:T AorB ç error:T AorB ç OK:TisA ç OK:TisB ç } 6 ç

±51

{ OK:T Uisfloat ç error:T charorint ç error:U charorfloat ç } 7

{ ç } 8

{ callsf(B<int>&) ç callsf(B<int>&) ç } Ð ] 9 T TT i PandA

14± T cv-listT T* T& T[integer-constant] template-name template-name type(*)(T) T(*)() T(*)(T) Ttype::* ç typeT::* ç ç type::*)() type(T::*)() type(type::*)(T) type(T::*)(T) ç type::*)(T) ç ç ç type[i] template-name template-name TT<T> TT<i> TT<>

where(T) T () represents T <T> T,<i> i and<> T i.

10 T Example:

template-name type[i])

type(*)(T)

X<int>andTischar[6] 11 12 template-argumentExample: T ç Ð ] 13 [Note:

±53

{ OK:i 20 ç OK ç i ç OK ç OK:i 10 ç } 14 template-parameter templateparameter template-argument

template-argument.

s+1 ç OK ç } Ð Note: ç ç butT ç ç

int,a.xm ç ç 77,y.ym ç // toB<77>::Y ç Ð ] 15 template-parameter, templateparameter templateargument template-argument template-parameterexactly, template-argument 132)[Example:

inttoshort ç OK ç }

__________________ 132) template-argument template-parameterbool true

14±

ç } Ð ] 16 Atemplate-argument

Example:

{ ç h(char,int) ç foo ç } Ð ] 17 type-parameter Example: { f<int>(1,7) ç T ç f<int>(5,7) ç } Ð ] 18 Thetemplate-argument template-parameter

template-argument Example:

callsf(A<B>) ç

Ð Note: template-argument template-argument

1

templateargument

±55

133)

2 [Example:

{ ç ç max(int,char) ç } 3 max(a,c) chartoint forc.

4 template-argumentdeduc-tion:

{ ç ç } 5 template-parameter deduction:

#1 ç #2 ç { #1:f<int>(pi,i) ç #2:f<int*>(pi,c) ç

#2:f<int>(i,c); ç #2:f<int>(i,char(i)) ç } Ð ] __________________ 133)

14± 6 Example:

declaration ç { ç } f f

[except]

1 throw-expression

try-block: try function-try-block:

try ctor-initializeropt

handler-seq: opt handler: exception-declaration

) compound-statement

exception-declaration:

type-specifier-seq ... throw-expression:

throwassignment-expression opt Atry-blockstatement throw-expression void throwexpression ª º ªhandler.º[Note:

ª º try-blockandfunction-try-block

2 Agoto,break,return continue

Example: ç ç ç condition) ç ç ç t2 t1 condition t2 t1 3 Afunction-try-block handler-seq ctor-initializer function-body ctor-initializer function-body function-try-block

15± try-block Example:

public: }; try { // ç } { // ç // ç } Ð ] 1 Example:

handlerof type:

// ... ç } // ç } and // ... ç public:

Overflow(char,double,double); }; { // ... ç ç } Overflow

// ... ç f(1.2); ç // ... ç } // Overflowhere ç }

±3 Ð ] 2 ªnearestº compound-statement,ctor-initializerfunction-bodyfollowingç thetry

3 Athrow-expression levelcv-qualifiers throw ª Tºor ª Tºtoª Tºorª Tº Note: throw-expression char*orwchar_t*; ª ºandª º ª charºandª wchar_tº throw-expression ç handler throw-expression void*, , void* ofthrow 4 throw;

throw; ç exception-declaration 5

6 Athrow-expression ç uncaught_exception() true Example:

// ... ç } ç // ç ç // ç } Ð ] 7 terminate()orunexpected() unexpected() throw.

15± 8 throw-expression terminate()(15.5.1).

1 throw-expression 2

new-expressionnew-expression new-placement new-expressionnew-expression new-placement 3 throw-expression ª .º[Note: terminate ç Ð ] 1 Theexception-declarationhandler handler exception-declaration exception-declarationshall void*, ,volatile void* exception-declaration.

2 ª Tºorª Tº ª Tºorªpointer Tº 3 Ahandler throw-expression Eif

Ð Thehandler cvTorcvT&andEandT cvqualifiers Ð thehandler cvTorcvT&andT E Ð thehandler cv1T*cv2andE handler Ð Ð [Note:athrow-expression

4 [Example:

±5

{ g(); ç } // ... ç } // ... ç } } Overflow Overflow Matherr Matherr Matherr UnderflowandZerodivide 5 6 A... exception-declaration ... ... block. 7 8 Note:

9 terminate() * terminate() ç 10 function-try-block 11 function-try-block 12 function-try-block . 13 function-try-blockonmain().

14 function-try-block

15 function-try-block

formed. 16 function-try-blockof ç function-try-block function-try-block return

17 exception-declaration exception-declarationexception-declaration

15±

18 throw-expression * 19 throw-expression

throw-expression 1 exception-specification

exception-specification: type-id-listopt)

type-id-list:

type-id type-id-list, type-id

Anexception-specification exception-specification Example:

OK ç OK ç OK ç ill-formed ç

Ð exception-specification ç exception-specification thanvoid*, , . *

2 exception-specification exception-specification type- id exception-specification exception-specification type-id exception-specification ç exception-specification type-id type-id

3 exception-specification

exception-specification Example:

±7

}; ill-formed ç OK ç }; D::f B::f int and double

[Example: ç { OK:pf1 ç error:pf2 ç } Ð ] 4 exception-specification exception-specification *

5 exception-specifications. *

6 Anexception-specification exception-specification classstd::bad_exception(18.6.2.1).

7 X type-id-listexception-specification allow X X Y* type-id-listexception-specification Y* Y type-id-list exception-specification . 8 exception-specification unexpected() exceptionspecification Example:

{ OK ç ç unexpected() ç } Ð ]

15± 9 unexpected() exception-specificationfor exception-specification terminate(). 10 Example:

{ OK ç } f f Ythatg 11 exception-specification exceptionspecification,throw() 12 Anexception-specification 13 f type-idT T f f f Example:

A(); };

}; // D::D(); ç // ç // ç }; A::~A()orB::~B() D::~D() A::~A

1 terminate() andunexpected()

terminate()function 1 Ð 134) __________________ 134) terminate() throw.

terminate() ±9 Ð Ð Ð Ð atexit Ð throw-expression

Ð whenunexpected exceptionspecificationstd::bad_exception exception-specification Ð unexpected_handler 2 ç terminate() terminate() ç ç terminate().

unexpected()function 1 exception-specification exceptionspecification

2 Theunexpected()

exception-specification exception-specification std::bad_exception(18.6.2.1) terminate() std::bad_exception exception-specification 3 exception-specification

exception-specification std::bad_exception

std::bad_exception unexpected(). uncaught_exception()function 1 returnstrue theexception-declaration ç uncaught_exception()returnstrue

15±

1 exception-declaration 2 throw-expressionoccurs.

[cpp]

1 a# 135)

preprocessing-file:

groupopt

group:

group-part

group-part:

pp-tokensoptnew-line if-section control-line

if-section: optelse-groupoptendif-line

if-group: opt opt opt elif-groups:

elif-group

elif-group: opt else-group: opt endif-line: new-line

__________________ 135) ªlines.ºTheseªlinesº # ple).

16± control-line:

opt)

pp-tokensoptnew-line pp-tokensoptnew-line # new-line lparen:

replacement-list:

pp-tokensopt pp-tokens:

preprocessing-token

new-line: 2 # 3 preprocessing 4

1 136) definedidentifier or identifier) 1 #define #undef 2 3 opt opt __________________ 136) namesÐ

±3 4 defined defined thedefined defined 137) true andfalse 0 int and longand

#if or#elif defined.138) bool 5 opt opt to identifierand identifierrespectively. 6

#else #else #else #endif 139)

1 A#include 2 h-char-sequence

>new-line

<and> 3 q-char-sequence

" new-line " __________________ 137) 138) #if if

139) #elseor#endif

16±

h-char-sequence

>new-line > 4 include

140) < > " 5 nondigit . nondigit

6 A#include

#include 7 [Example: #include Ð ] 8 [Example: #includedirective:

*/ #else #endif Ð ] 1 2 object-like another#define

3 function-like #define

__________________ 140)

±5 4 ) 5 6 define 7 # 8 141) 142) 9 opt)

#define ( ) preprocessing

10

1 #or## ##

#operator 1 Each#

__________________ 141) 142)

16± #operator 2 #

\ "and\ " #and## ##operator 1 A## 2 ## 3 ## ## 1 replace. 2

3

1 #undef 2

3 [Note: ª º

4

±7

5

(f)^m(m);

6

#includexample*/

"hello";

"hello";

#and##

16± 7

*/ */ */ */ Ð ] 1 #line 2 The 3

4 digit-sequence"s-char-sequenceopt" new-line

5 line on

1 pp-tokensoptnew-line

1 pp-tokensoptnew-line

±9

1 # new-line

1

asctime dd "hh:mm:ss" asctime

Whether 199711L 143) *

2 and

3 defined #define #undef

__________________ 143)

[lib.library]

1 2

3 4 char, wchar_t 5 6 valarray n 7 Theiostreams 8 9

[defns.arbitrary.stream] ç ç ç ç [defns.character] ç ç ç charandwchar_t ç ç

17± [defns.character.container] ç ç character ç

ç templatebasic_string the . and .

ç [defns.iostream.templates] ç ç charTandtraits ç charT traits ç charT ç

. ç ç char ç traits ç ç [defns.ntcts] ç ç ç charT().

const

±3

and ç [defns.repositional.stream] ç ç

ç [defns.traits] ç ç ç ç ç classes. ç ç wchar_t ç traits ç

[defns.additional] ç ç

1

1

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

2 144) __________________ 144)

17± Ð Summary Ð Requirements Ð Ð 1 2 3 Ð Macros Ð Values Ð Types Ð Classes Ð Functions Ð Objects 1 Ð Ð Ð 2 char_traits 3 operator++() x X,++xis 4

5 ç 6 implemented.145)

__________________ 145)

±5

1 146) Ð Ð Ð Ð Ð 2 147) Ð Ð Ð Ð Ð Ð 3 148) Ð Requires: Ð Effects: Ð Postconditions: Ð Returns: Ð Throws: Ð Complexity: 4

5

1

__________________ 146) 147) 148)

17±

1

1 ments.149) 2

1 150)

2 enumerated

enumenumerated{ V0, V1, V2, V3

(V0); (V1); (V2); (V3);

.....

3 C0,C1

1 bitset (23.3.5).

2 bitmask

enumbitmask{

V0 V1 V2 V3 }; (V0); (V1); (V2); (V3);

.....

__________________ 149) EqualityComparable,LessThanComparable,CopyConstructable InputIterator,ForwardIterator,Function,Predicate 150)

±7 bitmask , ) ç // ç // int_ ç // bitmask ç bitmask>( ç static_cast<int_type>(X ç static_cast<int_type>(Y ç bitmask , ) ç bitmask>( ç static_cast<int_type>(X ç static_cast<int_type>(Y ç bitmask , ) ç bitmask>( ç static_cast<int_type>(X ç static_cast<int_type>(Y ç bitmask ) ç bitmask>(static_cast<int_type>(~X ç bitmask bitmask&X, ) ç { X=X&Y X ç bitmask bitmask&X, ) ç { X=X| Y X ç bitmask bitmask&X, ) ç { X=X^ Y X ç

3 C0,C1 CiandCj,Ci&Ci Ci&Cj 4 Ð Toset Y X Xï=Y.

Ð Toclear Y X X Y.

Ð Y X X&Y 1 Ð Aletter 151)

Ð The ç period,’.’ "C" ,152) locale

Ð A A [N] T typeschar, ofconstorvolatile S ç

__________________ 151) 152) <clocale>(22.3).

17±

1 A orNTBS, character).153) 2 The NTBS emptyNTBS

3 The NTBS

character. 4 AstaticNTBS NTBS 154)

1 A orNTMBS, NTBS155)

2 AstaticNTMBSNTMBS

1 A A [N] T wchar_t constorvolatile ç S 2 A orNTWCS,156)

3 The NTWCS

emptyNTWCS 4 The NTWCS

character. 5 AstaticNTWCSNTWCS 157) 1 2

1

__________________ 153) <cstring> NTBS 154) "abc" NTBS. 155)AnNTBS NTMBS ç 156) <cwchar> NTWCSs. 157) L"abc" NTWCS.

±9 2 ç sb; 3 1 2

1

1 2 and

namespacestd std.

1 header.158) 2 Ð

ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

3

__________________ 158) <and>

17±

Ð

ç ç ç ç ç ç ç ç ç

4 cname name.h Ð ç std. 5 Note:

assert, errno, offsetof, setjmp, va_arg, va_end va_start. Ðend note] 6 159) 7 name.h

gram.160)

1 hostedandfreestanding 2 Ð <cstddef> <limits> <cstdlib> <new> <typeinfo> <exception> <cstdarg> ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç

3 <cstdlib> abort(), atexit() exit() (18.3).

__________________ 159) ç

160)The".h" std

±11

1

1 #include 2 <cassert>or<assert.h> NDEBUG.161) 3

1 2 or linkage.162) 3 S : 1

1 std std std plate.163) 2 Ð Macros Ð Ð __________________ 161) 162) 163)

17± 3

1 164) 2

1 Ð ç ç Ð 165)

1 166)

2 167) 3 and linkage. 4 5 and linkage,168)or

1 169) ::T andstd::T ::T std::T. 1

__________________ 164) #undefdirective. 165) ::std(17.4.3.1). 166) errno <cerrno>. 167) setjmp(jmp_buf) <csetjmp>va_end(va_list) <cstdarg>. 168) <cwchar>and<cwctype>

169) clock_t,div_t,FILE,fpos_t,lconv,ldiv_t,mbstate_t,ptrdiff_t,sig_atomic_t, size_t,time_t,tm,va_list,wctrans_t,wctype_twint_t.

±13

1

1 ç 2 <new> Ð Ð Ð Ð Ð Ð Ð Ð 3

1 ç Ð unexpected_handler * Ð terminate_handler 2 Ð set_new_handler Ð set_unexpected Ð set_terminate S : 1 implementation. 2 Ð paragraph. Ð paragraph

17± Ð Requirements fied. Ð ç paragraph. Ð 1 Ð Ð

1 Throws violated. 1

1 170) 2 3 Ð .h

1 2 #if otherwise.

__________________ 170)

±15

1 inline (7.1.2). 2 171) 3 1 inline (7.1.2). 2 Ð 172) not Ð Ð 3 173)

1 defined.

1 friend of

1 ç 2 Library: Ð 3 Ð virtual Ð virtual Ð 174) __________________ 171) ç 172) 173) ç 174) size_t streamoff(27.4.1).

17±

1 Throws: exception-specification exception-specification 175) 2 176)unless 177) 3 exception-specification 178) implicitexception-specification 179)

__________________ 175) exception-specification exception-specficiation 176) throw()exception-specification

177) qsort()andbsearch() 178) bad_alloc bad_alloc 179) exception-specification exception-specification .

[lib.language.support]

1 ç 2

Ð <cstddef> <limits> <climits> <cfloat> <cstdlib> <new> <typeinfo> <exception> <cstdarg> <csetjmp> <ctime> <csignal> <cstdlib> ç ç ç ç ç ç ç ç ç ç ç ç 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 Header<cstddef>

Ð Header<cstddef>synopsis

Macros: Types: ç ç ç ç ç ç ç ç

3 <stddef.h>

18± 4 NULL

(4.10).180)

5 offsetof type type S :

1 <limits>, <climits> <cfloat>

1 Thenumeric_limits 2 bool is_specialized true numeric_limits.

3 numeric_limits

4 complex<T>

Header<limits>synopsis

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç }

__________________ 180) 0and0L (void*)0.

±3 numeric_limits numeric_limits

public:

ç

}; } 1 is_specialized

2 numeric_limits<T> false values.

numeric_limitsmembers

1 181) 2 3 . __________________ 181) _ _ _ _

18± numeric_limitsmembers

4 182) 5 . 6 radix 7 8 radix 183)

9 184) 10 . 11 12 13 14 15 16 17 185) 18 186) 19 20 187)

__________________ 182) _ _ _ _ 183) _MANT_ _MANT_ _MANT_DIG. 184) _ _ _DIG. 185) _RADIX. 186) 187) _ _ _EPSILON.

18.2.1.2numeric_limits ±5 21 22 188)

23 radix 189) 24 25 numbers.190) 26 27 radix 191) 28 29 192) 30 31 32 33 true .

34 193) 35 36 true .

__________________ 188) ± ± 189) _MIN_ _MIN_ _MIN_EXP. 190) _MIN_10_ _MIN_10_ _MIN_10_EXP. 191) _MAX_ _MAX_ _MAX_EXP. 192) _MAX_10_ _MAX_10_ _MAX_10_EXP. 193)

18± numeric_limitsmembers

37 194) 38 39 true . ç 40 denorm_present 195), ç denorm_absent denorm_indeterminate ç 41 42 196)

43 197) 44 . 45 198) 46 . 47 199) 48 . 49 200) 50 51 52 201)

__________________ 194) 195) 196) 197) 198) 199) 200) 201)

18.2.1.2numeric_limits ±7 53 54 202) 55 56 203)

57 false true true 58 59 true 204) 60 61 true 205) 62 63 206) 64 round_toward_zero.

float_round_style

}; } 1 Ð round_indeterminate __________________ 202) 203) 204) 205) 206) _

18± float_round_style

Ð round_toward_zero Ð round_to_nearest Ð round_toward_infinity Ð round_toward_neg_infinity ç [lib.denorm.style] ç float_denorm_style ç çç çç çç çç çç }; çç } çç 1 ç ues: ç Ð denorm_indeterminate ç values ç Ð denorm_absent ç Ð denorm_present

numeric_limitsspecializations 1 epsilon() is_integer isfalse).

false. 2 [Example: ç public:

±9 numeric_limitsspecializations

}; } Ð ] 1 Header<climits>

Ð Header<climits> synopsis Values: ç ç ç ç ç ç

ç ç ç ç ç ç

2 <limits.h>. 3 Header<cfloat> Ð Header<cfloat> synopsis Values:

ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç

4 <float.h>. S :

18±

1 Header<cstdlib>

Ð Header<cstdlib> synopsis _____________________________________________ _____________________________________________ Macros: _____________________________________________ Functions: ç ç ç ç ç ç ç ç

2 <stdlib.h>

abort(void)

3 abort() Ð atexit() (3.6.3). ç

f)(void)) ç f)(void)) ç 4 ç Effects:Theatexit() f ç

5 atexit() ç terminate() ç 6 ç 7 ç Returns:Theatexit()

exit(int status)

8 exit()

Ð atexit are

exit() .)207) atexit 208) atexit obj1 obj1’s atexit obj2 obj2

Ð <cstdio> tmpfile() 209)

Ð status EXIT_SUCCESS status is EXIT_FAILURE 210)

__________________ 207) main() exit() main() main(). 208) 209) cin,cout

tmpfile() <cstdio>. 210) EXIT_FAILUREandEXIT_SUCCESS<cstdlib>.

±11 9 exit() S : 1 <new>

Header<new>synopsis

new_p } size size ptr ptr size size ptr ptr size ptr size ptr ptr ptr S :

size

1 Effects:The new-expression size

2 Replaceable: 3 bad_alloc 4 Ð malloc Ð set_new_handler() bad_alloc.

Ð new_handler repeats. Ð new_handler

18± size

5 Effects: new-expression bad_allocexception.

6 Replaceable: 7 8 Ð malloc Ð set_new_handler()

Ð new_handler

repeats. Ð new_handler new_handler bad_alloc

9 [Example:

throwsbad_alloc ç returns0 ç Ð ] ptr ptr 10 Effects:The delete-expression ptr invalid.

11 Replaceable:

12 ptr or std::nothrow_t&). 13 Ð ptr

Ð ptr ,

ptr operator new.

14 Notes: calloc,malloc realloc <cstdlib>.

size

1 Effects:The new-expression size 211) __________________ 211) or newandeleteexpressions.

±13 2 Replaceable: 3 4 Returns size). size 5 Effects: new-expression bad_allocexception.

6 Replaceable: 7 . version.

8 Returns size,nothrow). ptr ptr ç 9 Effects:The delete-expression ptr invalid.

10 Replaceable: 11 ptr or std::nothrow_t&). 12 Ð ptr Ð ptr operator new[](std::size_t).212) ptr . 13 to calloc,malloc realloc <cstdlib>. 1 size ptr 2 Returns:ptr. 3 Notes: 4 [Example: Ð ] __________________

new size 212) (17.4.3.7).

18± size ptr 5 Returns:ptr. 6 Notes: ptr 7 Effects: 8 Notes: ç ptr 9 Effects: 10 Notes: ç

bad_alloc

public:

}; } 1 bad_alloc

2 Effects: bad_alloc. 3 Notes: what()

4 Effects: bad_alloc.

5 Returns: new_handler

1 or (18.4.1) 2 Anew_handler Ð Ð bad_alloc bad_alloc;

new_handler ±15

Ð abort() orexit() ; * set_new_handler new_p 1 Effects: new_p new_handler. 2 Returns: new_handler ç

1 <typeinfo>

Header<typeinfo>synopsis

} S : type_info

public: rhs rhs rhs private: rhs);

rhs); }; } 1 type_info

rhs 2 Effects: rhs. 3 Returns:true rhs 4 Returns: rhs). rhs 5 Effects: rhs. 6 Returns:true if*this precedesrhs

18± type_info

7 Returns: 8 Notes: wstring rhs);

rhs); 9 Effects: type_infoobject. 10 Notes: type_info

bad_cast

public:

}; } 1 bad_cast dynamic-cast

2 Effects: bad_cast. 3 Notes: what()

4 Effects: bad_cast.

5 Returns: 6 Notes: wstring bad_typeid

public:

}; } 1 bad_typeid typeid bad_typeid ±17

2 Effects: bad_typeid. 3 Notes: what()

4 Effects: bad_typeid.

5 Returns: 6 Notes: wstring

1 <exception>

Header<exception>synopsis

f f } S :15.5.

exception

public:

}; } 1 exception

2 Effects: exception. 3 Notes:

18± exception

4 Effects: exceptionobject. 5 Notes: what()

6 Effects: exception. 7 Notes:

8 Returns: 9 Notes: wstring

exception-specifications

bad_exception

public:

}; } 1 bad_exception

2 Effects: bad_exception. 3 Notes: what()

4 Effects: bad_exception.

5 Returns: 6 Notes: wstring

unexpected_handler

1 unexpected() exception-specification . 2 Anunexpected_handler ç 3 unexpected_handlercallsterminate().

18.6.2.3set_unexpected ±19

set_unexpected f 1 Effects: f unexpected_handler. 2 Requires:f 3 Returns: unexpected_handler.

unexpected

1 exceptionspecification 2 Effects: unexpected_handler throwexpression unexpected_handler

terminate_handler

1 terminate() 2 Aterminate_handler

3 terminate_handlercallsabort().

set_terminate f 1 Effects: f

processing. 2 Requires:f 3 Returns: terminate_handler.

terminate 1 2 Effects: terminate_handler throwexpression terminate_handler

uncaught_exception

1 Returns:true throw-expression

theexception-declaration unexpected()

terminate() terminate(). [Note: Ð ]

18± uncaught_exception

2 Notes:Whenuncaught_exception()istrue ç terminate()(15.5.1).

1 Headers<cstdarg> <csetjmp> <ctime> ), <csignal> <cstdlib> ). Ð Header<cstdarg>synopsis

Macros: Type: va_list ç ç ç ç ç ç ç ç

Ð Header<csetjmp>synopsis

Macro: setjmp Type: jmp_buf Function:longjmp ç ç ç ç ç ç ç ç ç ç

Ð Header<ctime>synopsis

Macros: CLOCKS_PER_SEC Types: clock_t Functions:clock ç ç ç ç ç ç ç ç ç ç

Ð Header<csignal>synopsis

Macros: Type: sig_atomic_t Functions: ç ç ç ç ç ç

ç ç ç ç ç ç

Ð Header<cstdlib> synopsis

Functions: ç ç ç ç 2 <stdarg.h>, <setjmp.h>,<time.h>,<signal.h> <stdlib.h>

±21 3 va_start() <stdarg.h> parmN ... ).

parmN undefined. S : 4 longjmp(jmp_bufjbuf val) longjmp(jbuf, val) S : 5

213)

__________________ 213)

[lib.diagnostics]

1 2 Ð <stdexcept> <cassert> <cerrno> ç ç ç ç ç ç ç ç ç ç

1 logic runtimeerrors. 2 3 <stdexcept>

Header<stdexcept>synopsis

} logic_error

19± logic_error

public: what_arg); }; } 1 logic_error

what_arg);

2 Effects: logic_error. 3 Postcondition:strcmp(what(),what_arg .

domain_error

public: what_arg); }; } 1 domain_error

what_arg);

2 Effects: domain_error. 3 Postcondition:strcmp(what(),what_arg .

invalid_argument

public: what_arg); }; } 1 invalid_argument

argument.

what_arg);

2 Effects: invalid_argument. 3 Postcondition:strcmp(what(),what_arg .

length_error

public: what_arg); }; } length_error ±3

1 length_error

what_arg); 2 Effects: length_error. 3 Postcondition:strcmp(what(),what_arg . out_of_range

public: what_arg); }; } 1 out_of_range

what_arg); 2 Effects: out_of_range. 3 Postcondition:strcmp(what(),what_arg . runtime_error

public: what_arg); }; } 1 runtime_error

what_arg); 2 Effects: runtime_error. 3 Postcondition:strcmp(what(),what_arg . range_error

public: what_arg); }; } 1 range_error

computations. what_arg);

2 Effects: range_error. 3 Postcondition:strcmp(what(),what_arg .

19± overflow_error

overflow_error

public: what_arg); }; } 1 overflow_error

what_arg); 2 Effects: overflow_error. 3 Postcondition:strcmp(what(),what_arg . underflow_error

public: what_arg); }; } 1 underflow_error

what_arg); 2 Effects: underflow_error. 3 Postcondition:strcmp(what(),what_arg . 1 2 Header<cassert> Ð Header<cassert> synopsis

Macro: assert ç ç ç ç 3 <assert.h>. S : 1 Header<cerrno> Ð Header<cerrno>synopsis

Macros: ç ç ç ç

±5 2 <errno.h>. S :

[lib.utilities]

1 2 Ð

<utility> <functional> <memory> <ctime> ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

1

1 T a,bandc typeT.

Ð EqualityComparablerequirements _____________________________________________________________________ _____________________________________________________________________

Ð a, . Ð If . Ð If and . ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

1 T aandbare T.

20±

Ð LessThanComparablerequirements ç ç ç ç

1 T t T u .

Ð CopyConstructiblerequirements

T(t) T(u) t.~T() t u ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

1 T()

1 allocators

2 types.

±3

Ð

X T Y U t X& b Y p X::pointer

a1.allocate . q X::const_pointer p. r X::reference *p. s X::const_reference *q r.

u Y::const_pointer callingY::allocate n X::size_type. ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

20±

Ð ç assertion/note ç pre/post-condition ç ç X::pointer ç

T. ç ç X::const_pointer ç . ç T& ç

X::reference ç ç X::const_reference ç T ç X::value_type ç X::size_type ç ç ç X::difference_type ç ç ç Y çççç rebind<U>::other çç

U(includingT), Y::template rebind<T>::otherisX. çç a.address(r) X::pointer çç a.address(s) çç

X::const_pointer çç çç a.allocate(n) çç a.allocate(n,u) çç

X::pointer çç nobjects çç T çç structed.allocate çç çç çç tor.214) çç çççç

All çç byp çç n çç allocate to çç çç Note:pmust çç Ð ] çç a.max_size() X::size_type çççç çç X::allocate(). çç bool çççç çç çç bool çç X() çççç çç post: çç a.construct(p,t) çç a.destroy(p) ((T*)p)->~T() 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 ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç 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 __________________ 214) a.allocate T sizeof(T) ç

±5 3 rebind SomeAllocator<T> Allocator::rebind<U>::other SomeAllocator<U>. 4 Ð Ð pointer, const_pointer, size_type difference_typeare T*, ,size_t ptrdiff_t 5

1 library. Header<utility> synopsis çç

// ç

} // ç

}

1 operator!= operator== >,<= >= operator<

2 Requires:TypeTisEqualityComparable(20.1.1).

20± 3 Returns: .

4 Requires:TypeTisLessThanComparable(20.1.2). 5 Returns: .

6 Requires:TypeTisLessThanComparable(20.1.2). 7 Returns: .

8 Requires:TypeTisLessThanComparable(20.1.2). 9 Returns: . 10 operator!=,operator>,operator>= operator<=

1

pair(); x y);

template<classU V U, V p); }; pair();

2 Effects: x y);

3 Effects: first withxandsecondwithy.

template<classU V U, V p); 4 Effects:

x y); 5 Returns: .

x y); 6 Returns:

y.second).

±7

x y); 7 Returns: . 8 [Example: ç ç Ð ] 1 operator() operator() Header<functional>synopsis çç // ç // ç

// ç

// ç

// ç

20± // ç

// ç

pointer_to_binary_function<Arg1,Arg2,Result> ç ç // ç

ç

ç ç ç ç ç ç ç ç ç ç ç ç ç } 2 3 [Example: a andb containing double a Ð ] 4 [Example: a: Ð ]

±9 5 ç argument_typeand result_type first_argument_type, second_argument_typeresult_type 1

};

};

1 5.7). x y }; 2 operator()returnsx + y. x y }; 3 operator()returnsx - y. x y }; 4 operator()returnsx * y. x y }; 5 operator()returnsx / y. x y }; 6 operator()returnsx %y.

20±

x }; 7 operator()returns-x. 1 5.10). x y }; 2 operator()returnsx ==y. x y }; 3 operator()returnsx != y. x y }; 4 operator()returnsx > y. x y }; 5 operator()returnsx < y. x y }; 6 operator()returnsx >=y. x y }; 7 operator()returnsx <=y. 8 greater, less, greater_equal less_equal <,>,<=,>= 1 5.3.1). x y };

±11 2 operator()returnsx &&y. x y }; 3 operator()returnsx || y. x }; 4 operator()returns!x.

1 Negatorsnot1andnot2

(5.3.1).

public: pred); x ç }; 2 operator()returns!pred(x).

pred); 3 Returns:unary_negate<Predicate>(pred).

ç public: pred); x, ç y ç }; 4 operator()returns!pred(x,y).

pred); 5 Returns:binary_negate<Predicate>(pred).

1 Bindersbind1standbind2nd f x f x.

20± binder1st

binder1st

protected:

public: x, ç y); ç ç x ç }; 1 opwithxandvaluewithy. 2 operator()returnsop(value,x).

bind1st

op x); 1 Returns:binder1st<Operation>(op x)). ç binder2nd

protected:

public: x, ç y); ç ç x ç }; 1 opwithxandvaluewithy. 2 operator()returnsop(x,value).

bind2nd

op x); 1 Returns:binder2nd<Operation>(op x)). ç 2 [Example: v

20.3.6.4bind2nd ±13

v Ð ] 1 public: f)(Arg)); x }; 2 operator()returnsf(x).

f)(Arg)); 3 Returns: f). ç ç public: f x y }; 4 operator()returnsf(x,y).

pointer_to_binary_function<Arg1,Arg2,Result> f 5 Returns:pointer_to_binary_function<Arg1,Arg2,Result>(f). 6 [Example: ç Cwith v.215)Ð ] 1 ç public: ç ç ç }; 2 mem_fun_t

__________________ 215) ptr_fun

20±

public: }; 3 mem_fun1_t

ç ç 4 mem_fun(&X::f) X::f Xfollowed f public: }; 5 mem_fun_ref_t

public: }; 6 mem_fun1_ref_t

ç ç 7 mem_fun_ref(&X::f) X::f X f ç çç çç public: çç çç çç }; çç 8 ç const_mem_fun_t ç

±15 çç çç public: çç çç çç }; çç 9 ç const_mem_fun1_t ç ç çç çç çç çç 10 ç mem_fun(&X::f) X::f Xfollowedç f ç çç çç public: çç çç çç }; çç

11 ç const_mem_fun_ref_t ç çç çç public: çç çç çç }; çç

12 ç const_mem_fun1_ref_t ç ç çç çç çç çç 13 ç mem_fun_ref(&X::f) X::f X ç f ç Header<memory>synopsis çç

// ç

20± // ç

// ç n); p); // ç ForwardIterator

uninitialized_copy(InputIteratorfirst last, ForwardIteratorresult); first last, x); first n x);

// ç }

// void: ç public:

// reference-to-void ç }; public:

x x

±17

hint ç p n);

}; } allocator members x 1 Returns:&x. x 2 Returns:&x. n hint=0);

3 Notes:Uses (18.4.1). 4 Requires:hint allocate deallocate hint 216).

5 Returns: n T. 6 Note: hint 7 Throws:bad_alloc p n);

8 Requires:p allocate() . n p. 9 Effects: p. 10 Notes:Uses

11 Returns: N allocate(N,0) p val);

12 Returns: p val) p); 13 Returns:((T*)p)->~T()

allocator globals

__________________ 216)

20± allocatorglobals

1 Returns:true.

2 Returns:false.

1 raw_storage_iterator ç OutputIterator operator* operator& T

public: x); element); }; } raw_storage_iterator(OutputIteratorx);

2 Effects: xpoints.

3 Returns:*this element);

4 Effects: element 5 Returns:

6 Effects:

7 Effects:

n); 1 Effects: nadjacentTobjects. 2 Returns:Apair sizeof(T) p);

±19 3 Effects: ppoints. 4 Requires: get_temporary_buffer. 1 operator* operator& T uninitialized_copy InputIterator parameterForwardIterator

uninitialized_copy

ForwardIterator

uninitialized_copy(InputIteratorfirst last, ForwardIteratorresult);

1 Effects: ç 2 Returns:result

uninitialized_fill

first last, x); 1 Effects: ç uninitialized_fill_n

first n x); 1 Effects: ç auto_ptr 1 Templateauto_ptr new ç

20± auto_ptr 2 ç Templateauto_ptr_ref auto_ptr auto_ptrconversionsç auto_ptr ç public:

// ç p ç ç ç ç ç // ç ç p ç // ç ç ç ç }; } 3 Theauto_ptr auto_ptr ç auto_ptr auto_ptr ç [Note: auto_ptr ç ç auto_ptr CopyConstructibleandç Assignable ç auto_ptr Ð ]

auto_ptrconstructors p 1 Postconditions:*this p. ç

auto_ptr(auto_ptr&a ç

2 Effects:Callsa.release() . 3 Postconditions:*this a.release() . * a ç 4 Requires:Y* X*. 5 Effects:Callsa.release() . 6 Postconditions:*this a.release() . * a ç

20.4.5.1auto_ptr ±21

7 Requires: 8 Effects:reset(a.release()) . ç 9 Returns:*this. * a ç 10 Requires:Y* X* 11 Effects:reset(a.release()) . ç 12 Returns:*this. * ç 13 Requires: 14 Effects: . * auto_ptrmembers

1 Requires: 2 Returns:*get()

3 Returns:get()

4 Returns: *this holds. ç 5 Returns:get() 6 Postcondition:*this ç p çç 7 ç Effects:If pthen . ç 8 ç Postconditions:*this p. ç [lib.auto.ptr.conv] ç

20.4.5.3auto_ptrconversions ç

auto_ptr(auto_ptr_ref<X>r çç 1 ç Effects:Callsp.release() thatr holds. ç 2 ç Postconditions:*this release(). ç çç 3 ç Returns:Anauto_ptr_ref<Y> *this. ç çç 4 ç Effects:Callsrelease(). ç 5 ç Returns:Anauto_ptr<Y> release().

1 Header<cstdlib>

20±

Ð Header<cstdlib> synopsis çç çç Functions: çç çç ç ç ç ç ç ç

2 <stdlib.h>, 3 calloc(),malloc() realloc() (18.4).

4 free() . S : 5 Header<cstring>

Ð Header<cstring> synopsis çç çç Macro: NULL çç Type: size_t çç Functions: çç çç ç ç ç ç ç ç

ç ç ç ç ç ç

6 <string.h> memchr() S : 1 Header<ctime>

Ð Header<ctime>synopsis çç çç Macros: NULL çç Types: çç Struct: tm çç Functions: çç çç çç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

2 <time.h>. S :

[lib.strings]

1 ªcharacters,º

ªcharacters.º 2 Ð çç

çççç <string> çç <string> çç <cctype> çç <cwctype> çç <cstring> çç <cwchar> çç <cstdlib> çç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

çç

1 char_traits<charT> char_traits<char> and char_traits<wchar_t> 2

3 typeCharT Traits ç charTandtraits . Traits::char_type ç CharT.

4 char_traits<charT> ç char_traits<char>andchar_traits<wchar_t> <string> ç

1 X CharT;c andd CharT;pandq ;s typeCharT*;n,i andj size_t;eandf X::int_type; pos X::pos_type state X::state_type.

21±

Ð ç assertion/note pre/post-condition complexity X::char X::int_type X::off_type X::pos_type X::state_type X::assign(c,d) c=d c d. c d.

int linear

X::compare ç (p,q,n) ç i n), X::eq(p[i],q[i])

j n), X::lt(p[j],q[j]) i in [0,j)X::eq(p[i],q[i]) i X::eq(p[i],charT()) X::find(p,n,c) linear char_type* q p,p+n X::eq(*q,c) X::move(s,p,n) linear X:: char_type* i n X::assign(s[i],p[i])

p s,s+n s. ç X::copy(s,p,n) linear X:: char_type* pre:p s,s+n s i in ç [0,n X::assign(s[i],p[i]). linear

X::assign ç (s,n,c) ç X:: char_type* i n X::assign(s[i],c) s.

eifX::eq_int_type(e,X::eof()) f X::eq_int_type(f,X::eof()) constant

X::to_char_typeç (e) X:: char_type c, X::eq_int_type(e,X::to_int_type(c)) c constant

X::to_int_type (c) X:: int_type e ofto_char_typeandeq_int_type.

bool constant

X::eq_int_type (e,f) cand,X::eq(c,d) X::eq_int_type(X::to_int_type(c), X::to_int_type(d)) eandf X::eof() eandf X::eof()

X::eof() constant * X:: int_type e X::eq_int_type(e,X::to_int_type(c)) c. ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç 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 <string>

±3 3 charT

1 char_type

2 Requires: char_type INT_T char_type eof() int_type functions.217) ç 3 Requires: off_typeandpos_type ç

4 Requires:state_type CopyConstructible ç char_traits specializations

} 1 <string> char_traits. 2 char_traits<char> char char_traits, ç 3

__________________ 217)Ifeof() char_type

21±

template<>

ç

* }; } 1 <string> char_traits forchar

2 int_type,pos_type,off_type state_typeareint,streampos, streamoff mbstate_trespectively.

3 streampos POS_Tin 21.1.2.

4 streamoff OFF_Tin 21.1.2.

5 mbstate_t <cwchar>

6 assign,eq lt =,==, and<respectively.

7 eof() returnsEOF.

±5

template<> ç

ç

* }; } <string> char_traits for wchar_t 1 int_type, pos_type state_type arewint_t, wstreampos * mbstate_trespectively.

2 wstreampos POS_Tin 21.1.2.

3 streamposandwstreampos ç

4 mbstate_t <cwchar>

5 assign,eq lt =,==, and<respectively.

6 eof() returnsWEOF.

1 <string>

2 <string> string andwstring traits.

Header<string>synopsis

21±

// ç

// _string: ç ç basic_string<charT,traits,Allocator> lhs, rhs); ç

basic_string<charT,traits,Allocator> lhs, rhs);

basic_string<charT,traits,Allocator>

operator+(charTlhs rhs);

basic_string<charT,traits,Allocator> lhs, rhs); ç

basic_string<charT,traits,Allocator> lhs rhs);

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

±7

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

lhs, rhs); ç

// 21.3.7.8: ç

lhs, basic_string<charT,traits,Allocator>&rhs); ç

basic_istream<charT,traits>& operator>>(basic_istream<charT,traits>&is,

basic_string<charT,traits,Allocator>&str); ç os, str); ç

basic_istream<charT,traits>&

getline(basic_istream<charT,traits>&is, basic_string<charT,traits,Allocator>&str, ç charTdelim); ç

basic_istream<charT,traits>&

getline(basic_istream<charT,traits>&is, basic_string<charT,traits,Allocator>&str); ç

21±

} basic_string 1 charT basic_string ªstringº charT basic_string ç Allocator Allocator::value_type ç charT.

2 basic_string basic_string basic_string 3 . 4 tion: Ð alength length_error(19.1.4); Ð anout-of-range out_of_range(19.1.5). 5 _ _ Ð swap()(21.3.7.8),operator>>() getline() (21.3.7.9).

Ð basic_string::swap(). Ð Callingdata() andc_str() Ð operator[](), at() , begin(), rbegin(), end() rend().

Ð insert() anderase() operator[](),at() ,begin(),rbegin(), end() rend().

6 [Note:

[Example:

s1 ç Ð ] Ð ] basic_string ±9

ç public:

// types: ç

typedef ç typedef ç

// ç a str pos size_typen a ç s, ç size_typen a ç s a basic_string(size_typen c a

basic_string(InputIteratorbegin end, a ç ~basic_string(); str); s); c); // ç

// ç

n c); n); res_arg

21± basic_string

// ç pos pos);

// ç str); s); c); str); str pos, size_typen); ç s n); s); n c);

first last);

str pos, size_typen); ç s n); s); n c);

first last);

pos1 str); pos1 str, size_typepos2 n); ç pos s n); pos s); pos n c);

p c); p n c);

p first last);

pos n position); first last);

pos1 n1, ç str); ç pos1 n1, ç str, ç size_typepos2 n2); ç pos n1 s, size_typen2); ç pos n1 s); pos n1 ç charTc); ç basic_string ±11

i1 i2, ç str); ç i1 i2 s, ç size_typen); ç i1 i2 s); i1 i2, size_typen c); ç

i1 i2, InputIteratorj1 j2); ç

s n pos

// ç explicit ç

str pos s pos n s pos c pos str pos s pos n s pos c pos

str, ç size_typepos ç s, ç size_typepos n ç s pos c pos str, size_typepos ç s, ç size_typepos n ç s pos c pos

str, size_typepos ç s pos, size_typen ç s pos c pos str, size_typepos ç s pos, size_typen ç s, ç size_typepos ç c pos

21± basic_string

pos n str pos1 n1,

str ç pos1 n1,

str, ç size_typepos2 n2 ç

pos1 n1,

s n2 ç }; } basic_stringconstructors

1 basic_string Allocator a 2 Effects: basic_string ç Ð effects

data() size() 0 capacity() ç ç ç ç ç ç ç ç ç ç

str, ç size_typepos n a 3 Requires:pos <=str.size() 4 Throws:out_of_rangeifpos > str.size() . 5 Effects: basic_string rlen nandstr pos ç Ð

data() rlen consecu- str tionpos size() rlen capacity() size() ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

s n, ç a

21.3.1basic_string ±13

6 Requires:s n . 7 Throws:length_errorifn . ç 8 Effects: basic_string charT n s ç Ð effects

data() s size() n capacity() size() ç ç ç ç ç ç ç

ç ç ç ç ç ç ç

s a ç

9 Requires:s 10 Effects: basic_string charT traits::length( s) s ç Ð effects

data() s s) capacity() size() ç ç ç ç ç ç ç

ç ç ç ç ç ç ç

11 ç

Notes:Usestraits::length() .

basic_string(size_typen c a

12 Requires:n 13 Throws:length_errorifn . 14 Effects: basic_string c n ç

Ð effects

data() n c size() n capacity() size() ç ç ç ç ç ç ç

ç ç ç ç ç ç ç

ç basic_string(InputIteratorbegin end, a

21± basic_stringconstructors

15 Effects:IfInputIterator

basic_string(static_cast<size_type>(begin end)) begin,end

basic_string<charT,traits,Allocator>& str);

16 Effects:If*this andstr *this ç Ð effects

data()

str.data() size() str.size() capacity() size() ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

If*this andstr ç 17 Returns:*this

basic_string<charT,traits,Allocator>& s); 18 Returns: s). 19 Notes:Usestraits::length() . c); 20 Returns: c).

basic_string

1 Returns:

2 Returns:

3 Returns: reverse_iterator(end()).

4 Returns: reverse_iterator(begin()).

21.3.3basic_string ±15

basic_stringcapacity

1 Returns:

2 Returns:size().

3 Returns: 4 Note: n c);

5 Requires:n 6 Throws:length_errorifn . 7 Effects: *this

Ð Ifn *this n *this.

Ð Ifn *this nwhose firstsize() *this c. n); 8 Effects:resize(n,charT()).

9 Returns: res_arg=0);

10 reserve() basic_string 11 Effects:Afterreserve(),capacity() reserve Note:Call-ç ingreserve() res_arg capacity() ç res_arg Ðendç note] 12 Throws:length_errorifres_arg .218) ç

13 Effects:

14 Returns: .

__________________ 218)reserve()usesAllocator::allocate()

21± basic_string

basic_string pos pos);

1 Returns:Ifpos data()[pos] pos const charT() pos pos);

2 Requires:pos 3 Throws:out_of_rangeifpos . 4 Returns:operator[](pos).

basic_stringmodifiers basic_string::operator+= basic_string<charT,traits,Allocator>& str);

1 Returns:append(str). s); 2 Returns: s). 3 Notes:Usestraits::length() . c); 4 Returns: c).

basic_string::append basic_string<charT,traits,Allocator>& str);

1 Returns:append(str .

basic_string<charT,traits,Allocator>& str pos n);

2 Requires:pos <=str.size() 3 Throws:out_of_rangeifpos > str.size() . 4 Effects: rlen n and str pos length_errorif rlen. *this rlen size() *this str tionpos.

5 Returns:*this.

basic_string<charT,traits,Allocator>& s n);

6 Returns:append(basic_string<charT,traits,Allocator>(s,n)).

21.3.5.2basic_string::append ±17 s); 7 Returns:append(basic_string<charT,traits,Allocator>(s)). 8 Notes:Usestraits::length() .

basic_string<charT,traits,Allocator>& append(size_typen c);

9 Returns:append(basic_string<charT,traits,Allocator>(n,c)).

first last); 10 Returns:append(basic_string<charT,traits,Allocator>(first ,last )).

basic_string::assign basic_string<charT,traits,Allocator>& str);

1 Returns:assign(str .

basic_string<charT,traits,Allocator>& str pos, size_typen);

2 Requires:pos <=str.size() 3 Throws:out_of_rangeifpos > str.size() . 4 Effects: rlen n and str pos. *this rlen str pos.

5 Returns:*this.

basic_string<charT,traits,Allocator>& s n);

6 Returns:assign(basic_string<charT,traits,Allocator>(s,n)). s); 7 Returns: s)). 8 Notes:Usestraits::length() .

basic_string<charT,traits,Allocator>& assign(size_typen c);

9 Returns:assign(basic_string<charT,traits,Allocator>(n,c)).

first last); 10 Returns:assign(basic_string<charT,traits,Allocator>(first ,last )).

basic_string::insert basic_string<charT,traits,Allocator>& insert(size_typepos1, str);

21± basic_string::insert

1 Returns:insert( pos1,str,0,npos).

basic_string<charT,traits,Allocator>& insert(size_typepos1, str, size_typepos2 n);

2 Requirespos1 andpos2<=str.size() 3 Throws:out_of_rangeifpos1 orpos2> str.size() . 4 Effects: rlen nandstr.size() - pos2 length_errorif rlen. *this rlen pos1 *this rlen str beginpos2 *this.

5 Returns:*this.

basic_string<charT,traits,Allocator>& insert(size_typepos s n);

6 Returns:insert( pos,basic_string<charT,traits,Allocator>(s,n)).

basic_string<charT,traits,Allocator>& insert(size_typepos s);

7 Returns:insert( pos,basic_string<charT,traits,Allocator>(s)). 8 Notes:Usestraits::length() .

basic_string<charT,traits,Allocator>& insert(size_typepos n c);

9 Returns:insert( pos,basic_string<charT,traits,Allocator>(n,c)).

p c);

10 Requires:p *this. 11 Effects: c p. 12 Returns:

p n c);

13 Requires:p *this. 14 Effects:insertsn c p.

p first last);

15 Requires:p *this. [first ,last ) 16 Returns:insert( p first ,last )).

basic_string::erase

basic_string<charT,traits,Allocator>& erase(size_typepos n

1 Requires:pos 2 Throws:out_of_rangeifpos . 3 Effects: xlen n and pos.

21.3.5.5basic_string::erase ±19

*this xlen pos *this, *this pos + xlen.

4 Returns:*this. p); 5 Requires:p *this. 6 Effects: p. 7 Returns: p ç end()

first last);

8 Requires:first andlast *this [first ,last ). 9 Effects: [first ,last ). 10 Returns: last ç end()

basic_string::replace

basic_string<charT,traits,Allocator>& replace(size_typepos1 n1, str);

1 Returns:replace(pos1, n1, str npos).

basic_string<charT,traits,Allocator>& replace(size_typepos1 n1, str, size_typepos2 n2);

2 Requires:pos1 pos2<=str.size() . 3 Throws:out_of_rangeifpos1 orpos2> str.size() . 4 Effects: xlen n1and pos1 rlen n2andstr pos2. ç 5 ç Throws:length_errorif xlen rlen. *this xlen + rlen pos1

*this rlen bystr pos2 *this pos1+ xlen.

6 Returns:*this.

basic_string<charT,traits,Allocator>& replace(size_typepos n1 s n2);

7 Returns:replace(pos,n1,basic_string<charT,traits,Allocator>(s,n2)).

basic_string<charT,traits,Allocator>& s); 8 Returns:replace(pos,n1,basic_string<charT,traits,Allocator>(s)). 9 Notes:Usestraits::length() .

21± basic_string::replace

basic_string<charT,traits,Allocator>& replace(size_typepos n1,

size_typen2 c);

10 Returns:replace(pos,n1,basic_string<charT,traits,Allocator>(n2,c)).

i1 i2 str);

11 Requires: i1andi2 *this [i1,i2). 12 Effects: *this i2 - i1 str.size() i1 *this str.size() str *this i2.

13 Returns:*this. 14 Notes: str i2 - i1).

basic_string&

replace(iteratori1 i2 s n);

15 Returns:replace(i1,i2,basic_string(s,n)). 16 Notes: n i2 - i1).

i1 i2 s);

17 Returns:replace(i1,i2,basic_string(s)). 18 Notes: traits::length( s i2 - i1).

Usestraits::length() .

i1 i2 n, charTc);

19 Returns:replace(i1,i2,basic_string(n,c)). 20 Notes: n i2 - i1).

i1 i2, InputIteratorj1 j2);

21 Returns:replace(i1,i2,basic_string(j1,j2)). 22 Notes: j2 - j1 i2 - i1).

basic_string::copy

s n pos

1 Requires:pos 2 Throws:out_of_rangeifpos . 3 Effects: rlen nand pos. s rlen elements. s rlen *this pos. s. 4 Returns:rlen.

21.3.5.8basic_string::swap ±21

basic_string::swap s); 1 Effects: 2 Postcondition:*this s, s

*this. 3 Complexity:

basic_string

1 Returns: size() ele- *this charT().

2 Requires:

classbasic_string this.

3 Returns:Ifsize()

size() *this size() is 4 Requires: constmember basic_string this.

5 Returns: Allocator

basic_string::find str, size_typepos 1 Effects: xpos

obtain: Ð andxpos+ str ; Ð at(xpos+I str.at( I) I str.

2 Returns:xpos xpos npos. 3 Notes:Usestraits::eq() . s pos n 4 Returns:find(basic_string<charT,traits,Allocator>(s,n), pos). s pos 5 Returns:find(basic_string<charT,traits,Allocator>(s), pos). 6 Notes:Usestraits::length() . c pos 7 Returns:find(basic_string<charT,traits,Allocator>(1,c), pos).

21± basic_string::rfind

basic_string::rfind str, size_typepos 1 Effects: xpos

obtain: Ð andxpos+ str ; Ð at(xpos+I str.at( I) I str.

2 Returns:xpos xpos npos. 3 Notes:Usestraits::eq() . s pos n 4 Returns:rfind(basic_string<charT,traits,Allocator>(s,n), pos). s pos 5 Returns:rfind(basic_string<charT,traits,Allocator>(s), pos). 6 Notes:Usestraits::length() . c pos 7 Returns:rfind(basic_string<charT,traits,Allocator>(1,c), pos).

basic_string::find_first_of size_type str, size_typepos 1 Effects: xpos

obtain: Ð andxpos ; Ð at(xpos str.at( I) I str.

2 Returns:xpos xpos npos. 3 Notes:Usestraits::eq() .

size_type s pos n 4 Returns:find_first_of(basic_string<charT,traits,Allocator>(s,n), pos). s pos 5 Returns:find_first_of(basic_string<charT,traits,Allocator>(s), pos). 6 Notes:Usestraits::length() . c pos 7 Returns:find_first_of(basic_string<charT,traits,Allocator>(1,c), pos).

basic_string::find_last_of size_type str, size_typepos

±23 basic_string::find_last_of 1 Effects: xpos

obtain: Ð xpos<=posandpos ; Ð at(xpos str.at( I) I str.

2 Returns:xpos xpos npos. 3 Notes:Usestraits::eq() . s pos n 4 Returns:find_last_of(basic_string<charT,traits,Allocator>(s,n), pos). s pos 5 Returns:find_last_of(basic_string<charT,traits,Allocator>(s), pos). 6 Notes:Usestraits::length() . c pos 7 Returns:find_last_of(basic_string<charT,traits,Allocator>(1,c), pos).

basic_string::find_first_not_of size_type str,

1 Effects: xpos

obtain: Ð pos <=xposandxpos ; Ð at(xpos str.at( I) I str.

2 Returns:xpos xpos npos. 3 Notes:Usestraits::eq() .

size_type s pos n 4 Returns:find_first_not_of(basic_string<charT,traits,Allocator>(s,n), pos). s pos 5 Returns:find_first_not_of(basic_string<charT,traits,Allocator>(s), pos). 6 Notes:Usestraits::length() . c pos 7 Returns:find_first_not_of(basic_string<charT,traits,Allocator>(1,c), pos).

basic_string::find_last_not_of size_type str, size_typepos 1 Effects: xpos

obtain: Ð xpos<=posandpos ; Ð at(xpos str.at( I)) I str.

21± basic_string::find_last_not_of 2 Returns:xpos xpos npos. 3 Notes:Usestraits::eq() . s pos, size_typen 4 Returns:find_last_not_of(basic_string<charT,traits,Allocator>(s,n), pos). s pos 5 Returns:find_last_not_of(basic_string<charT,traits,Allocator>(s), pos). 6 Notes:Usestraits::length() . c pos 7 Returns:find_last_not_of(basic_string<charT,traits,Allocator>(1,c), pos).

basic_string::substr basic_string<charT,traits,Allocator>

substr(size_typepos n 1 Requires:pos 2 Throws:out_of_rangeifpos . 3 Effects: rlen nand pos.

4 Returns:basic_string<charT,traits,Allocator>(data()+pos,rlen).

basic_string::compare str 1 Effects: rlen size() and str.size() . 2 Returns: ç Ð compare()results str str ç ç ç ç ç ç ç ç ç ç

pos1 n1, ç str 3 Returns:

basic_string<charT,traits,Allocator>(*this,pos1,n1).compare( str

21.3.6.8basic_string::compare ±25

pos1 n1, str, size_typepos2 n2 4 Returns:

basic_string<charT,traits,Allocator>(*this,pos1,n1).compare( basic_string<charT,traits,Allocator>(str,pos2,n2 s 5 Returns:this->compare(basic_string<charT,traits,Allocator>(s)). pos n1, s n2 6 Returns:

basic_string<charT,traits,Allocator>(*this,pos,n1).compare( basic_string<charT,traits,Allocator>(s,n2))

basic_string operator+

basic_string<charT,traits,Allocator> lhs, rhs);

1 Returns:basic_string<charT,traits,Allocator>(lhs).append(rhs)

basic_string<charT,traits,Allocator> lhs, rhs);

2 Returns:basic_string<charT,traits,Allocator>(lhs rhs. 3 Notes:Usestraits::length() .

basic_string<charT,traits,Allocator> operator+(charTlhs, rhs);

4 Returns:basic_string<charT,traits,Allocator>(1,lhs rhs.

basic_string<charT,traits,Allocator> lhs, rhs);

5 Returns:lhs rhs). 6 Notes:Usestraits::length() .

basic_string<charT,traits,Allocator> lhs, charTrhs);

21± operator+

7 Returns:lhs rhs).

operator==

lhs, rhs);

1 Returns:lhs.compare(rhs .

lhs, rhs);

2 Returns:basic_string<charT,traits,Allocator>(lhs rhs.

lhs, rhs);

3 Returns:lhs rhs). 4 Notes:Usestraits::length() .

operator!=

lhs, rhs);

1 Returns:!(lhs ==rhs).

lhs, rhs);

2 Returns:basic_string<charT,traits,Allocator>(lhs rhs.

lhs, rhs);

3 Returns:lhs rhs). 4 Notes:Usestraits::length() . [lib.string::op< operator<

lhs, rhs);

1 Returns:lhs.compare(rhs .

lhs, rhs);

2 Returns:basic_string<charT,traits,Allocator>(lhs rhs.

lhs, rhs);

21.3.7.4operator< ±27

3 Returns:lhs rhs). [lib.string::op> operator>

lhs, rhs);

1 Returns:lhs.compare(rhs .

lhs, rhs);

2 Returns:basic_string<charT,traits,Allocator>(lhs rhs.

lhs, rhs);

3 Returns:lhs rhs). [lib.string::op< operator<=

lhs, rhs);

1 Returns:lhs.compare(rhs .

lhs, rhs);

2 Returns:basic_string<charT,traits,Allocator>(lhs rhs.

lhs, rhs);

3 Returns:lhs rhs). [lib.string::op> operator>=

lhs, rhs);

1 Returns:lhs.compare(rhs .

lhs, rhs);

2 Returns:basic_string<charT,traits,Allocator>(lhs rhs.

lhs, rhs);

21± operator>=

3 Returns:lhs rhs).

swap

lhs, basic_string<charT,traits,Allocator>&rhs); ç

1 Effects:lhs.swap(rhs);

basic_istream<charT,traits>&

operator>>(basic_istream<charT,traits>&is, basic_string<charT,traits,Allocator>&str);

1 Effects: sentry objectk k typenameç basic_istream<charT,traits>::sentry k(is) bool(k) str.erase() is str str.append(1,c) is.width() n is.width() n is str.max_size() Ð n Ð Ð isspace(c,getloc()) c.

2 is.width(0) sentry objectk is destroyed.

3 Returns:is os, str);

4 Effects: sentry objectk k typenameç basic_ostream<charT,traits>::sentryk(os) bool(k)

os.rdbuf()->sputn(str.data(), n) n os.width() andstr.size() os.width(0) sputn os.setstate(ios_base::failbit) .

5 Returns:os

basic_istream<charT,traits>&

getline(basic_istream<charT,traits>&is, basic_string<charT,traits,Allocator>&str, charTdelim);

6 Effects: sentry objectk typenameç basic_istream<charT,traits>::sentry k(is bool(k) str.erase() is str str.append(1,c)

Ð getline is.setstate(ios_base::eofbit) ).

Ð c ==delim c c

(27.4.4.3)

±29 Ð str.max_size()

is.setstate(ios_base::failbit) (27.4.4.3) 7 sentry ç objectk 8 is.setstate(ios_base::failbit) throwios_base::failure (27.4.4.3).

9 Returns:is.

basic_istream<charT,traits>&

getline(basic_istream<charT,traits>&is,

basic_string<charT,traits,Allocator>&str) 10 Returns:getline(is,str,is.widen(’\n’))

1 <cctype>,<cwctype>,<cstring>,<cwchar> <cstdlib>

Ð Header<cctype>synopsis

Functions: ç ç ç ç ç ç

ç ç ç ç ç ç

Ð Header<cwctype>synopsis _______________________________________________________________________ _______________________________________________________________________ Macro: _______________________________________________________________________ Types: _______________________________________________________________________ Functions: ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

Ð Header<cstring> synopsis

Macro: Type: Functions:

ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç

21±

Ð Header<cwchar>synopsis ____________________________________________________________________________________ ____________________________________________________________________________________ Macros: ____________________________________________________________________________________ Types: ____________________________________________________________________________________ Functions:

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

Ð Header<cstdlib> synopsis

Macros:MB_CUR_MAX Functions: ç ç ç ç ç ç ç

ç ç ç ç ç ç ç

2 ç <ctype.h>,<wctype.h>, <string.h>,<wchar.h>and<stdlib.h> 3 wchar_t(2.11). 4 s c); s c); 5 6 tions:

s1 s2); s1 s2); 7 8 s c); s c); 9

±31 10 s1 s2); s1 s2); 11 12 s c n); s c n); 13 14 s c); s c); 15 16 declarations: s1 s2); s1 s2); 17 18 s c); s c); 19 20 larations: s1 s2); s1 s2); 21 22 rations: s c n); s c n); 23 S :

[lib.localization]

1 ç * 2 Ð

localeCategories<locale> <clocale> ç ç ç ç ç ç ç ç ç ç

Header<locale>synopsis

// ç

// ç c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc);

22± // ç

specialization ç specialization ç ç ç ç ç // ç

// ç

// ç

// ç

// ç } 1 <locale>219)

locale

__________________ 219) <ctime>.

locale ±3

public:

// types: ç ç

// construct/copy/destroy: ç

other

std_name); other std_name other f);

other one non-virtual ç other other);

// ç

other other ç // ç }; } 1 Classlocale type

2 locale use_facet<>andhas_facet<>.

3 [Example: operator<< 220)

__________________ 220) put ostreambuf_iterator<charT,traits>.

22± locale

basic_ostream<charT,traits>& {

ç ç } } Ð ] 4 use_facet<Facet>(loc) Facet global ç bad_cast

has_facet<Facet>()

5 [Note: use_facet<>andhas_facet<>

Ð operator()(basic_string<C,T,A>&, basic_string<C,T,A>&)

Ð ctype isdigit() and isspace() loc isspace(c,loc) Ð ] 6 locale isimmutable 7 Note:

imbue() Ð ] 8 Alocale "POSIX" locale::name() ª*º.

localetypes

locale::category

1 Validcategory locale none, collate, ctype, monetary,numeric,time messages locale memberall

istrue | and& locale::category ±5

2 locale category category LC_CTYPE <cctype> category ç ç Ð

codecvt<char,char,mbstate_t>, codecvt<wchar_t,char,mbstate_t>

ç ç ç ç ç ç ç ç ç ç ç ç ç ç 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 loc locale::classic() Facetthat has_facet<Facet>(loc) locale ç locale::category 4 ç Ð

moneypunct_byname<wchar_t,International>, money_get<C,InputIterator>, money_put<C,OutputIterator>

time_get_byname<char,InputIterator>, time_get<wchar_t,OutputIterator>, time_get_byname<wchar_t,OutputIterator>, time_put<char,OutputIterator>, time_put_byname<char,OutputIterator>, time_put<wchar_t,OutputIterator> time_put_byname<wchar_t,OutputIterator> ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

22± locale::category

5 num_get<charT>andnum_put<charT>calls use_facet<F>(l) F numpunct<charT>andctype<charT> localel getloc() ios_base& tions.

6 InputIterator or OutputIterator nameC nameInternational

locale::facet

protected:

private: ç ç }; } 1 Classfacet facet locale::facet follows:221)

Facet ç not 2 Therefs

Ð Forefs

(wheref locale refs * 3 facet ç explicit

4 ª..._bynameº

refs ª..._bynameº

locale::id

__________________ 221) locale::id ±7

public:

id(); private: ç ç }; } 1 2 [Note: locale ç id Ð ] locale 1 2 Effects: locale::global(locale&)

locale::classic() Note: argument.Ð ]

other

3 Effects: other.

other

4 Effects: other 5 Returns:*this

std_name);

6 Effects: "POSIX"

7 Throws:runtime_error 8 Notes: "C",""

other std_name

9 Effects: other categoryargulocale(std_name).

10 Throws:runtime_error 11 Notes: other

other f);

12 Effects: Facet ç f other.

13 Notes:

22± locale

other one cats); 14 Effects:

cats 15 Notes: 16 localemembers other);

1 Effects: *this other Facet.

2 Returns: 3 Throws:runtime_errorifhas_facet<Facet>(other) 4 Notes:

5 Returns: *this "*" *this locale(name()) *this

localeoperators other 1 Returns:true false otherwise.

other 2 Returns: other) s1, s2 3 Effects: collate<charT>facet. 4 Notes: locale 5 Returns: ç (s1.data(), s1.data()+s1.size(), s2.data(), s2.data()+s2 ç 6 [Example: v loc Ð ]

22.1.1.5locale ±9

locale

loc); 1 2 Effects: locale()

3 Returns: locale().

4 The"C"locale. 5 Returns: "C"

locale("C"). 6 Notes:

localeglobals

Facet Facet loc); 1 2 Returns: loc 3 Throws:bad_castifhas_facet<Facet>(loc)isfalse. 4 Notes: locexists.

Facet loc

5 Returns: loc

c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc); c loc);

1 isF

loc).is(ctype_base::F, c)

whereF ctype_base::mask 222)

__________________ 222) ctype<> ctype<>::is.

22±

c loc

1 Returns: .

c loc

2 Returns: .

localecategories 1 <<and>> put() andget(), ios_base& flags(), precision() width() getloc() fill

2 Theput() ç get() ios_base::iostate& ios_base::failbit

ctypecategory

public: ç }; }; } 1 mask

ctype

public:

refs m c low high vec m, low high ç m, low high ç c low high c low high ctype ±11 c low high to c dfault

low dfault, char*to ç

protected: virtual ç m c low high, mask*vec ç m, low high ç m, low high ç

low high

low high

low high, charT*dest ç dfault low high, chardfault dest ç }; 1 Classctype <cctype>features.istream

ctype<>

2 ctype<char>andctype<wchar_t>, ç * ctypemembers m c low high, mask*vec

1 Returns:do_is(m,c) ordo_is(low,high,vec) m, low high

2 Returns:do_scan_is(m,low,high) m, low high

3 Returns:do_scan_not(m,low,high)

low high

4 Returns:do_toupper(c) ordo_toupper(low,high) c low high

22± ctypemembers

5 Returns:do_tolower(c) ordo_tolower(low,high) c low high to

6 Returns:do_widen(c) ordo_widen(low,high,to)

c dfault low dfault, char*to

7 Returns:do_narrow(c,dfault) ordo_narrow(low,high,dfault,to)

ctype m c low high, mask*vec

1 Effects:

M ctype_base::mask M ctype_base::mask *pwhere(low<=p &&p<high) vec[plow].

2 Returns: (M&m true high. m, low high

3 Effects: m. 4 Returns: p [low, high) is(*p) true high. m, low high

5 Effects: m. 6 Returns: p [low, high) is(*p) false high. c low high

7 Effects: *pin [low, high) 8 Returns: high. c low high

9 Effects: *pin [low, high) ter.

10 Returns: high.

22.2.1.1.2ctype ±13 c low high, charT*dest

11 Effects: char char charT 223)

ctype ctype<charT>facetctw ctype_base::mask valueM(is( M, c ctw.is( M c istrue.224) *p [low, high) dest[p-low].

12 Returns: high.

c dfault low high, chardfault dest

13 Effects: charT charTvalchar c ctype ctype<char>facetctc ctype_base::maskvalueM,

(is(M,c ctc.is(M c),dfault

istrue (unlessdo_narrowreturnsdfault c (do_narrow(c,dfault)-’0’) *p [low, high) dfault dest[p-low].

14 Returns: dfault high.

ctype_byname

__________________ 223) do_widen ing.224) c

22± ctype_byname ç public: ç refs protected: virtual ç m c low high, mask*vec ç m, low high ç m, low high ç

low high

low high

low high, charT*dest ç dfault low high, chardfault dest ç }; } ctypespecializations

public:

tab del size_trefs ç m c low high vec m, low high ç m, low high ç c low high c low high c low high to c dfault

low high dfault, char*to ç

IMPLEMENTATION_DEFINED ;

22.2.1.3ctype ±15

protected:

virtual ç c low high c low high c low, high, ç char*to ç c dfault low, high, ç chardfault to ç }; } 1 ctype<char> char mentedinline.225) table_size

ctype<char>destructor

~ctype();

1 Effects: delete . ctype<char>members

1 valuesvwhere(v , table()[ v] v tbl del size_trefs

2 Precondition:tbl table_sizeelements. 3 Effects: refs m c low high, mask*vec

4 Effects: *p [low, high) vec[p-low] to p]. 5 Returns:

high. m, low high

__________________ 225) char(not and ctype<char>.

22± ctype<char>members

6 Returns: p [low, high) p istrue. m, low high 7 Returns: p [low, high) p isfalse. c low high 8 Returns:do_toupper(c) ordo_toupper(low,high) c low high 9 Returns:do_tolower(c) ordo_tolower(low,high) c low high, char*to 10 Returns:do_widen(low, high, to). c low high, to 11 Returns:do_narrow(low, high, to).

12 Returns: classic_table() . ctype<char>

1 Returns: table_size

ctype<char>

c low, high, char*to c dfault low, high, chardfault to

±17 ctype<char>

ctype (22.2.1.1.1).

_byname<char> ç ç public: refs protected: virtual ç c low high c low high c low,

high, ç char*to ç c low high ç }; } 1 codecvt ç public: ç ç }; ç ç ç public: ç ç ç ç refs ç

state, ç from from_end from_next, ç externT* to to_limit to_next ç state, ç externT* to to_limit to_next ç state, ç from from_end from_next, ç internT* to to_limit to_next ç ç ç from end, ç size_tmax ç ç ç

22± codecvt

protected: ç virtual ç state, ç from from_end from_next, ç externT*to to_limit to_next ç state, ç from from_end from_next, ç internT*to to_limit to_next ç state, ç externT*to to_limit to_next ç ç ç from, ç end max ç ç }; ç } 1 codecvt<internT,externT,stateT>

2 ThestateT 3 ç codecvt<wchar_t,char,mbstate_t>andcodecvt<char,char,mbstate_t> codecvt<char,char,mbstate_t> codecvt<wchar_t,char,mbstate_t>converts mbstate_t

stateT stateT ç do_convertmember.

codecvtmembers

state, from from_end from_next, externT*to to_limit to_next

1 Returns:do_out(state, from, from_end, from_next, to,to_limit, to_next)

state, externT*to to_limit to_next

2 Returns:do_unshift(state, to, to_limit, to_next)

state, from from_end from_next, internT*to to_limit to_next

3 Returns:do_in(state, from,from_end,from_next, to,to_limit,to_next)

4 Returns:do_encoding()

5 Returns:do_always_noconv()

22.2.1.5.1codecvt ±19

state from from_end, size_tmax

6 Returns:do_length(state, from,from_end,max)

7 Returns:do_max_length()

codecvt

state, from from_end from_next, externT*to to_limit to_next

state, from from_end from_next, internT*to to_limit to_next

1 Preconditions:(from<=from_end&&to<=to_end) true; state initialized,

sequence. 2 Effects: [from,from_end) to (from_end-from) (to_limit-to) from_nextandto_next Note:

(returnsnoconv to_next to from_next from. Ð ] 3 Notes: state

[Note: Ð ] 4 Returns:

Ð values ok partial error from_type noconv ç ç ç ç ç ç

ç ç ç ç ç ç

partial (from_next==from_end)

state, externT*to to_limit to_next

5 Effects to

stateT state.226) ç codecvt<wchar_t,char,mbstate_t>andcodecvt<char,char,mbstate_t> (to_limit-to) __________________ 226) stateT()

22± codecvt

to_next 6 Returns

Ð values ok partial error state noconv state_type ç ç ç ç ç ç

ç ç ç ç ç ç

codecvt<char,char,mbstate_t> noconv.

7 Returns: 227) . 8 Returns:true if do_convert() returnsnoconv

codecvt<char,char,mbstate_t>returnstrue.

state from from_end, size_tmax

9 Preconditions:(from<=from_end) true; state

10 Returns:(from_next-from) wherefrom_next

[from,from_end] [from,from_next) represents max internT ç and ç mbstate_t> maxand(from_end-from).

11 Returns: do_length(state,from,nfrom_end ç range[from,from_end stateTvaluestate. ç

codecvt_byname

__________________ 227) _

±21 codecvt_byname ç ç public: ç refs ç protected: ç virtual ç state, ç from from_end from_next, ç externT*to to_limit to_next ç state, ç from from_end from_next, ç internT*to to_limit to_next ç state, ç externT*to to_limit to_next ç ç ç from, ç end max ç state, ç externT*to to_limit to_next ç ç }; }

1 num_get<>andnum_put<>

228)

2 _ _ num_get<char>, ç num_get<wchar_t>,num_get<C,InputIterator>,num_put<char>,num_put<wchar_t>, andnum_put<C,OutputIterator> ios_base& numpunct<> ctype<>

3 num_get<>andnum_put<>member

num_get

public:

refs

__________________ 228)Parsing"-1" get()

22± num_get

in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç in end ios_base::iostate&err v ç

protected: virtual ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç

ios_base::iostate&err v ç }; } 1 num_get

num_getmembers

22.2.2.1.1num_get ±23

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val in end str, ios_base::iostate&err val in end str, ios_base::iostate&err val in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val in end str, ios_base::iostate&err val in end str, ios_base::iostate&err val

1 Returns:do_get(in, end, str, err, val).

num_get

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val

in end str, ios_base::iostate&err val

1 Effects: in str.flags() , use_facet< loc) loc) locis str.getloc() val 2 Ð Ð in char ç Ð in. 3 str.flags();

4

22± num_get

Ð State stdio equivalent

signed %d unsigned %u ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

5 %g. 6 void* %p. 7 Ð ___________________________________ ___________________________________ ___________________________________ ___________________________________ ___________________________________ ___________________________________ ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

8 Ifin==end charT in * ç loc ç loc).thousands_sep() ç && loc ç

src andatoms ç çç çç çç loc.

9 Ifdiscard c ç 10 in ++in 11 Ð char

scanf) val val andios_base::goodbitis ç err.

Ð char

ios_base::failbit err.

22.2.2.1.2num_get ±25

12 ç loc).grouping() ios_base::failbit err.

13 in==end then err|=ios_base::eofbit

in end str, ios_base::iostate&err val

14 Effects:If(str.flags()&&ios_base::boolalpha)==0

long val false true wiserr|=ios_base::failbit

15 use_facet<ctype<charT> >(loc).truename()or loc).falsename() whethervalistrue orfalse (respectively).

16 in!=end charT

*in++ err

Ð goodbit.

Ð in==end eofbit ç

Ð Otherwise,failbit . 17 Returns:in.

num_put

public:

refs

s f fill v s f fill v s f fill , v ç s f fill , doublev ç s f fill , v ç s f fill , v ç

22± num_put

protected: virtual ç fill , boolv ç fill , longv ç fill , ç fill , doublev ç fill , v ç fill , v ç }; } 1 num_put

num_putmembers

out str fill , boolval out str fill , longval out str fill , val out str fill , doubleval out str fill , val out str fill ,

val ç

1 Returns:do_put(out, str, fill , val).

num_put

out str fill , boolval out str fill , longval out str fill , val out str fill , doubleval out str fill , val out str fill ,

val ç

1 Effects: out val ç

localeloc =str.getloc(); 2 Ð spec

printf

22.2.2.2.2num_put ±27

printf(spec, val)

Ð char charT

>(str.getloc() ) Ð Ð out. 3 4 Returns:out. 5

6 7 Ð ________________________________________________________________________ State stdio equivalent ________________________________________________________________________ ________________________________________________________________________ ________________________________________________________________________ ________________________________________________________________________ %d ________________________________________________________________________ %u ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

8 Ð ______________________________________________________________________________ State stdio equivalent ______________________________________________________________________________ ______________________________________________________________________________ ______________________________________________________________________________ ______________________________________________________________________________ ______________________________________________________________________________ otherwise %G ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

9

22± num_put

Ð

ç ç ç ç ç ç

ç ç ç ç ç ç ç

10 Ð stdio equivalent

ç ç ç ç ç ç

ç ç ç ç ç ç

11 str.precision() str .precision() 12 void* %p. 13 char’s

printf( s, val) wheres

14 c charT via loc).widen(c) 15 punct str.getloc()) 16 punct.thousands_sep() punct.do_grouping() 17 punct.decimal_point() 18 19 229)

__________________ 229) #o 0 not

22.2.2.2.2num_put ±29

Ð

0X otherwise ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç

20 Ifstr.width() charT str.width() fill str.width().

21 str.width(0)

22 charT’s *out

out str fill , boolval 23 Effects:If(str.flags()&ios_base::boolalpha)==0 out out, str, fill val)

string_types =

val loc).truename() ç loc ç sintoout. out.

numpunct

public:

refs

22± numpunct

protected: virtual ç

forbool ç forbool ç }; } 1 numpunct<> ç numpunct<wchar_t>andnumpunct<char> ªCº ªCº widen.

2 digit

fmtflags whitespace ctype<charT> thousands-sepanddecimal-point numpunct<charT>mem-ç

ç thousands-sep do_grouping() digits * numpunctmembers

1 Returns:do_decimal_point()

2 Returns:do_thousands_sep()

3 Returns:do_grouping()

4 Returns:do_truename()ordo_falsename() numpunct

1 Returns: ’.’ or L’.’.

22.2.3.1.2numpunct ±31

2 Returns: ’,’ orL’,’.

3 Returns: _string<char>vec vec[i] 230) i

vec i (i-1) (i vec[i]<=0 || vec[i]==CHAR_MAX)

4 Returns: true orfalse "true" and"false" L"true" and L"false".

numpunct_byname

// charandwchar_t. ç public: ç ç refs protected: virtual ç

forbool ç forbool ç }; }

collate

public:

refs

low1 high1, low2 high2 ç low high low high __________________ 230) "\003" "3"

"3".

22± collate

protected: virtual ç low1 high1, low2 high2 ç ç low high ç low high ç }; } 1 collate<charT> operator() ç collate<char> and collate<wchar_t>

2 *p [low,high).

collate members

low1 high1, low2 high2

1 Returns:do_compare(low1, high1, low2, high2)

low high

2 Returns:do_transform(low, high)

low high

3 Returns:do_hash(low, high)

collate

low1 high1, low2 high2

1 Returns:1 -1 ç collate<char>andcollate<wchar_t>

low high

2 Returns:Abasic_string<charT>

transform() do_compare() strings.231)

low high

3 Returns: hash()

do_compare() Note:

. Ð ]

__________________ 231)

±33 collate_byname

collate_byname

public: ç protected: virtual ç low1 high1, low2 high2 ç ç low high ç low high ç }; } ç

1 Templatestime_get<charT,InputIterator>andtime_put<charT,OutputIterator> _ * time_ ç ios_base&,ios_base::iostate& fill ctype<>

time_get

public: }; public:

refs

s end f, ios_base::iostate&err t ç s end f, ios_base::iostate&err t ç s end f, ios_base::iostate&err t ç s end f, ios_base::iostate&err t ç s end f, ios_base::iostate&err t ç

22± time_get

protected: virtual ç

s end ios_base::iostate&err t ç s end ios_base::iostate&err t ç s end ios_base::iostate&err t ç s ios_base::iostate&err t ç s end ios_base::iostate&err t ç }; } 1 time_get struct tm get time_put<>::put

232)

time_getmembers

1 Returns:do_date_order()

s end str, ios_base::iostate&err t

2 Returns:do_get_time(s, end, str, err, t)

s end str, ios_base::iostate&err t

3 Returns:do_get_date(s, end, str, err, t)

s end str, ios_base::iostate&err t s end str, ios_base::iostate&err t

4 Returns:do_get_weekday(s, end, str, err, t) ordo_get_monthname(s, end, str, err, t)

s end str, ios_base::iostate&err t

5 Returns:do_get_year(s, end, str, err, t)

time_get

__________________ 232) ç

22.2.5.1.2time_get ±35

1 Returns: 233) Returnsno_order ’x’ con-

s end str, ios_base::iostate&err t

2 Effects: s time_put<>::put ’X’

3 Returns:

time.

s end str, ios_base::iostate&err t

4 Effects: s time_put<>::put ’x’

5 Returns:

date.

s end str, ios_base::iostate&err t s end str, ios_base::iostate&err t

6 Effects: s

member accordingly.

7 Returns:

s end str, ios_base::iostate&err t

8 Effects: s ç

t->tm_year 9 Returns:

identifier.

time_get_byname

__________________ 233) no_order

22± time_get_byname

public: ç ç protected: virtual ç

s end ios_base::iostate&err t ç s end ios_base::iostate&err t ç s end ios_base::iostate&err t ç s end ios_base::iostate&err t ç s end ios_base::iostate&err t ç }; } time_put

public:

refs

// ç s f fill tmb, pattern pat_end ç s f fill , tmb format modifier ç

protected: virtual ç s t, charformat modifier ç }; } time_putmembers

s fill t, pattern pat_end s fill t, charformat modifier

1 Effects: pattern toend s immedido_put

22.2.5.3.1time_put ±37

c char ct ctype<charT> str.getloc() . ’%’ mod234) spec strftime mod . 2 . 3 Returns:

time_put

s fill t, charformat modifier

1 Effects: t s formatandmodifier strftime() .235)

236)

2 Returns:

time_put_byname

{ public: ç ç refs protected: virtual ç s t, charformat modifier ç }; }

1 2 money_putandmoney_get ç ios_base&, ios_base::iostate& fill moneypunct<>andctype<>

__________________ 234) 235) modifier 236)

22± money_get

money_get ç public:

s end intl, ios_base&f err, ç units ç s end intl, ios_base&f err, ç string_type&digits ç

protected: virtual ç

ios_base::iostate&err units ç

ios_base::iostate&err digits ç }; } money_getmembers

s end intl, ios_base&f err, quant s end intl f, ios_base::iostate&err quant

1 Returns:do_get(s, end, intl , f, err, quant)

money_get

s end intl, ios_base&str err,

units s end intl, ios_base&str err, string_type&digits

1 Effects: s mp ctype<charT> ct str.getloc() str.flags() err err to ç (err|str.failbit) (err|str .failbit| str.eofbit) ç units ordigits mp.neg_format()to units ct.widen(c)wherec is’-’ from’0’ through’9’ digits Example: $1,056.23 units,105623 digits, "105623". Ðend

±39 money_get

examplemp.grouping()

2 Wherespaceornone ct.is is

3 pos mp.positive_sign() neg mp.negative_sign() sign

Example:Ifshowbase neg "()" "L" the"L" negis"-" "L"in pos orneg

posornet ofpos neg

4 digits

buf1 units units 237)

wheren buf1,buf2 src and atoms

5 Returns:

quantity. *

money_put ç public:

s intl f, char_typefill units ç s intl f, char_typefill digits ç

__________________ 237) ct.narrow.

22± money_put

protected: virtual ç

fill , units ç

fill , digits ç }; } money_putmembers

s intl f fill ,

quant s intl f fill ,

quant

1 Returns:do_put(s, intl , f, loc, quant)

money_put

s intl str, char_typefill units

s intl str, char_typefill digits

1 Effects: s mp ctype<charT> ct str.getloc() str.flags() units is

buf1andbuf2 digits orbuf2 ct.widen(’-’) mp.neg_format() mp.pos_format()

digits orbuf2 digits ct str.width(0).

2 Notes: is

bystr.width() fill af str.internal) noneorspace

Note: num_get<>::get. Ð ] 3 Returns:

moneypunct ±41

moneypunct

public: }; public:

protected: virtual ç

}; } Themoneypunct<> money_get<>and money_put<> pattern valuep, part valuestatic_cast<part>(p.field[i]) i format238) field pattern symbol,sign,value spaceornone none space

1 Wherenoneorspace none space symbol curr_symbol() sign positive_sign() ornegative_sign()

value __________________ 238) char part pattern::field

22± moneypunct

required. 2 Iffrac_digits()

decimal-point decimal_point()

adigit ct.widen(c)forc ’0’ through’9’ ct money_get<>andmoney_put<> thousands-sepis thousands_sep() .

c returnstrue frac_digits() . 3 grouping() numpunct<>::do_grouping().

moneypunctmembers

1 F do_F(). moneypunct

1 Returns: do_frac_digits() 239)

2 Returns: do_grouping() 240)

3 Returns: numpunct<charT>::do_grouping().241)

__________________ 239) ’.’. 240) ’,’. 241) "\003"(not"3").

±43 moneypunct

4 Returns: 242)

5 Returns:do_positive_ 243) do_negative_

6 Returns: 244)

7 Returns: moneypunct<char>, ç moneypunct<wchar_t>,moneypunct<char,true> moneypunct<wchar_t,true>, pattern .245)

moneypunct_byname

public: ç ç refs protected: virtual ç

}; }

1 Classmessages<charT>

messages

__________________ 242) true space. 243) 244) 245) do_curr_sym() .

22± messages

public: }; public:

refs fn c set msgid, dfault ç c protected: virtual ç set msgid, dfault ç }; } 1 messages_base::catalog getandclose open.

messagesmembers name loc 1 Returns:do_open(name, loc). cat set msgid, dfault 2 Returns:do_get(cat, set, msgid, dfault). cat 3 Effects:Callsdo_close(cat). messages name, loc 1 Returns: get() name close().

2 Notes: loc

needed.

22.2.7.1.2messages ±45

cat set msgid, dfault

3 Requires: cat open() 4 Returns: set, msgid dfault dfault. cat 5 Requires: cat open() 6 Effects: cat. 7 Notes:

messages_byname

public: ç ç refs protected: virtual ç

set msgid, dfault ç }; }

1 locale::facet member: .

2 [Note: Ð ] 3 ç use ç bad_cast

45 * [Example:

22±

{ ç // ç cin.imbue(locale()); cout.imbue(locale()); cerr.imbue(locale()); wcin.imbue(locale()); wcout.imbue(locale()); wcerr.imbue(locale()); } Ð ] 6 [Example:

{ ç cout.imbue(locale::classic()); } 3.456,78 3456.78. Ð ] 7 8 [Example:

// file:Date.h ç ... ... public: }; ... locale.

9 Date::asString()

10 <<and>> ªhitchhikesº

±47 // file:Date.C ç includes<ctime> ç { } {

s.setstate(err); } } Ð ] 11 locale::facet id,

12 [Example:

// file:<jctype> ç

public: ç protected: }; }

22± // file:filt.C ç

above ç JCtype ç { ç ç

} 13 Ð ] 14 [Example: id numpunct<charT> // file:my_bool.C ç

protected:

public: }; } { // ç cout.imbue(loc); } Ð ] 1 Header<clocale>

±49

Ð Header<clocale>synopsis

Macros:

NULL Struct: lconv Functions: ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

2 <locale.h>. S :

[lib.containers]

1 2 Ð

<deque> <list> <queue> <stack> <vector> <map> <set> 23.3.5 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 Example: vector<int>

3 CopyConstructible Assignabletypes.

4 T t T u

const)T.

Ð Assignablerequirements u ç ç ç ç 5 X T,aandb

X,u r X&.

23±

Ð assertion/note pre/post-conditioncomplexity isAssignable X::reference T X::const_reference T X::iterator T

X::const_iterator. X::const_iterator

X::difference_type X::iteratorand X::const_iterator X::size_type size_type

difference_type post:

post: a const_iterator a const_iterator a a.size()==b.size()

bool linear ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç 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 complexity

post:

size() ç

a.empty() constant bool linear lexicographical_compareç (a.begin(), a.end(), b.begin(), b.end()) pre:< T. <

tion.

linear linear linear ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

swap(),equal()andlexicographical_compare() ç

6 size()

7 begin() end() ; 8 ç Allocator&argu-ç ç get_allocator() 9 reversible Ð ç assertion/note ç pre/post-condition complexityç T ç X::reverse_ ç iterator tor> X::const_ ç reverse_ ç iterator ç ç ç reverse_iterator ç <const_iterator> ç

constant reverse_iterator; ç const_reverse_iteratorç a ç constant reverse_iterator; ç const_reverse_iteratorç a ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

23± 10 ç ç Ð insert() ç ç Ð push_back()orpush_front() ç effects. ç Ð noerase(),pop_back()orpop_front() ç Ð ç Ð noswap() ç ç Ð noswap() ç

1 vector,list deque stack queue define).

2 vector,list deque

accordingly.vector list deque

3 X a X,i andj n X::size_type,pand q2 a,qandq1 a,

t X::value_type. 4 Ð assertion/note pre/post-condition post: . n t.

post: betweeni andj. [i,j) .

a.insert(p,t) iterator t beforep. a.insert(p,n,t) void t beforep. a.insert(p,i,j) void pre:i,j a. [i,j) beforep.

a.erase(q) iterator q. a.erase(q1,q2) iterator [q1,q2). a.clear() post: . ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

±5 5 iterator andconst_iterator 6 a.insert(p,t) t a. 7 a.erase(q) q ç a.end() 8 a.erase(q1,q2) q2 ç a.end() 9 ç Ð

a) ifInputIterator Ð ç insert() ç ç append(),assign() ç ç replace() ç ç ç fx1(p, ç ç ç fx2 ç ç fx3 ç ç ç ifInputIterator ç 10 ç

[Note: n1andn2 N Nto X::value_type 11 Ð Example:

23±

... ç ç // ç ç // ç // ç // ç ç // iterators. ç ç // ç Ð ] 12 Ð operational semantics container reference; const_reference a reference; const_reference a a.push_front(x)void a.push_back(x)void a.pop_front() void a.pop_back() void reference; const_reference a reference; const_reference a ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

13 at() at() throws out_of_rangeif . 1 set,multiset,mapandmultimap.

2 Key Compare Key mapandmultimap T Key Compare

3 nothe operator== k1andk2 objectcomp, .

±7 4 . set andmap multisetandmultimapsupport

5 Forset andmultiset mapandmultimap . 6 iterator 7 X a X,a_uniq XwhenXsupports a_eq XwhenX i andj value_type, pandq2 toa, qandq1 a, t ç X::value_type,k X::key_typeandc X::key_compare. ç Ð assertion/note pre/post-condition complexity isAssignable less<key_type> X:: value_compare key_compareforset andmultiset

(i.e.Key mapandmultimap. X(c) usesc X() usesCompare() X(i,j,c);

usesc

NlogN Nis i to j); is value_comp() Compare()as

whicha a.value_comp() constant X:: value_compare value_compare

logarithmic a_uniq. ç insert(t) pair<iterator, bool> insertst

t bool

iterator t. t ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

23±

Ð assertion/note pre/post-condition complexity insertst t t t p ift afterp.

pre:i,j a.

range

Nlog(size()+N)(N i toj is value_comp() k. ments.

count(k) q . whereN fromq1toq2.

a.end())) post:

a.find(k) logarithmic iterator; const_iterator a k a.end()

k count(k) a.lower_bound(k) logarithmic iterator; const_iterator a thank.

a.upper_bound(k) logarithmic iterator; const_iterator a k.

a.equal_range(k) logarithmic pair< iterator,iterator>; pair< const_iterator, const_iterator> a make_pair( a.lower_bound(k), a.upper_bound(k)). ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

±9 8 9 i andj i toj 10 11

1 Headers<deque>,<list>,<queue>,<stack> <vector>.

Header<deque>synopsis

ç ç ç ç ç ç ç ç ç ç ç ç } Header<list> synopsis

23±

} Header<queue>synopsis

ç ç ç ç ç ç ç } Header<stack>synopsis

±11

ç ç ç ç ç ç } Header<vector>synopsis

23±

ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç } deque 1 Adeque vector

2 Adeque deque deque ±13

public:

// types: ç ç ç typedef ç typedef ç typedef ç typedef ç ç ç ç ç ç ç // ç ç ç ~deque();

// iterators: ç

// ç

// ç

23± deque

// ç

ç ç

}; ç ç ç ç ç ç ç ç ç ç ç ç // ç } deque

1 Effects: deque 2 Complexity:Constant. n value ç

3 Effects: dequewithn value 4 Complexity: n.

deque(InputIteratorfirst last,

±15 deque

5 Effects: deque [first , last ) 6 Complexity: first andlast N Nislast -first 2N Tand 246)

7 Effects:

8 Effects:

dequecapacity

1 Effects:

else ç dequemodifiers

1 Effects: ç ç 2 ç Notes: T ç

3 Complexity: T.

__________________ 246) firstabdlast

23± dequemodifiers

4 Effects: ç

elements. 5 Complexity: ç 6 ç Throws: T.

deque

1 Effects:

x.swap(y);

list

1 Alist

2 Alist

operator[] andat 247) list

public:

// types: ç ç ç typedef ç typedef ç typedef ç typedef difference_type;// ç ç ç ç ç ç ç

__________________ 247) list ±17

// ç

n value ç list(InputIterator first last, ç x); ~list(); x);

// iterators: ç

// ç

// ç

// ç x); x); position x); position n x);

position first, InputIteratorlast); ç

position); position last);

// ç position x); position x i); position x first, iterator last); ç

23± list

value); pred); ç binary_pred); ç x); x comp);

comp); }; x y); x y); x y); x y); x y); x y);

// ç } list

1 Effects: 2 Complexity:Constant. n value 3 Effects: list withn value 4 Complexity: n.

list(InputIterator first last, 5 Effects: list [first , last ). 6 Complexity: first - last .

7 Effects:

±19 list

8 Effects:

list capacity

1 Effects:

else ç list modifiers

position x); position n x);

position first, InputIteratorlast);

1 Notes:

effects. 2 Complexity: T T

3 Effects: 4 Throws:Nothing. 5 Complexity: T.

typeT

list operations 1

23± list operations

2 list

position x);

3 Requires:&x . 4 Effects: xbeforeposition andx x. 5 Throws:Nothing 6 Complexity:

position x i);

7 Effects: i x x. or 8 Throws:Nothing 9 Requires:i x. 10 Complexity:

position x first, iterator last);

11 Effects: beforeposition

fromx. 12 Requires: x position

13 Throws:Nothing 14 Complexity: &x

value);

pred);

15 Effects: i

hold: . 16 Throws: orpred . 17 Notes:

18 Complexity:Exactlysize()

binary_pred);

19 Effects: i [first last ) unique pred unique

20 Throws: orpred 21 Complexity: (last - first ) (last - first applica- x); x comp);

22 Requires:comp

23 Effects: 24 Notes: x

23.2.2.4list ±21

25 Complexity:

26 Effects: 27 Throws:Nothing. 28 Complexity:

comp); 29 Requires:operator< comp 30 Effects: operator< Compare 31 Notes: 32 Complexity:ApproximatelyNlogN .

list

1 Effects: x.swap(y);

1 ç queue 1 front(),back(),push_back()andpop_front() queue list deque

public: ç protected:

public:

};

23± queue

ç ç ç ç ç ç } operator== 2 Returns: .

operator< 3 Returns: . priority_queue 1 front(), push_back()and pop_back() priority_queue vector deque priority_queue

ç public: ç protected:

public: ç ç ç

±23 priority_queue

}; // ç } priority_queueconstructors

1 Requires:x 2 Effects:Initializescompwithxandcwithy .

3 Requires:x 4 Effects:Initializesc withyandcompwithx . priority_queuemembers

1 Effects: c.push_back(x);

2 Effects:

c.pop_back();

stack 1 back(),push_back()andpop_back() atestack vector(23.2.4),list deque

public: ç protected:

23± stack

public:

}; ç ç ç ç ç ç } vector

1 Avector

2 Avector

push_frontandpop_front vector

public:

// types: ç ç ç typedef ç typedef ç typedef ç typedef difference_type;// ç ç ç ç ç ç ç vector ±25 // ç ç ç ~vector();

// iterators: ç

// ç

// ç

// ç

ç ç

};

23± vector

ç ç ç ç ç ç ç ç ç ç ç ç // ç } vector

1 Complexity: N T(whereN first andlast 2N TandlogN first andlast

2 Effects:

3 Effects:

23.2.4.2vector ±27

vectorcapacity

1 Returns:

2 Effects: vector reserve(), capacity() reserve capacity() reserve().

3 Complexity:

sequence. ç 4 ç Throws:length_errorifn .248) 5 Notes:

reserve() reserve().

6 Effects:

else ç vectormodifiers

1 Notes: ç T 2 Complexity:Iffirst andlast

3 Effects: 4 Complexity: T T ç 5 ç Throws: T.

__________________ 248)reserve()usesAllocator::allocate()

23± vector

vector

1 Effects:

x.swap(y);

vector<bool>

1 bool

public:

// types: ç ç typedef ç typedef ç typedef ç typedef difference_type;// ç ç ç typedef pointer; ç typedef const_pointer ç ç ç // ç

reference(); public: ~reference(); ç }; // construct/copy/destroy: ç ç ç ~vector();

vector<bool> ±29

// iterators: ç

// capacity: ç

// ç

// modifiers: ç

ç ç

ç };

23± vector<bool>

ç ç ç ç ç ç // ç } 2 reference vector<bool>. 1 Headers<map>and<set>:

Header<map>synopsis ç ç ç ç ç ç ç ç

±31

ç ç ç ç ç ç ç ç } Header<set>synopsis ç ç ç ç ç ç ç ç

23±

ç ç ç ç ç ç ç ç } map 1 Amap T Map iterators.

2 Amap map map a_uniq a_eq map<Key,T>thekey_typeisKey value_typeis map

ç public:

// types: ç ç ç ç ç ç ç ç typedef ç typedef ç typedef ç typedef difference_type;// ç ç ç ç ç map ±33

protected:

public: ç } }; // ç ç ç ç ~map(); map<Key,T,Compare,Allocator>&

// iterators: ç

// capacity: ç

// ç ç // modifiers: ç

// observers: ç

23± map

// ç

pair<iterator,iterator> ç ç pair<const_iterator,const_iterator> ç ç }; ç ç ç ç ç ç // ç ç } map

1 Effects: map 2 Complexity:Constant.

map(InputIteratorfirst last, comp 3 Effects: map [first , last ).

4 Complexity: N [first , last ) comp N Nislast -first .

23.3.1.2map ±35 map ç 1 Returns:(*((insert(make_pair(x .

mapoperations

1 Thefind,lower_bound,upper_boundandequal_range const_iterator iterator (23.1.2). ç map

1 Effects: x.swap(y);

multimap 1 Amultimap T Multimap 2 Amultimap multimap multimap a_eq a_uniqoperamultimap<Key,T>thekey_typeisKey value_typeispair<const Key,T> multimap

23± multimap

ç public:

// types: ç ç ç ç ç ç ç ç typedef ç typedef ç typedef ç typedef difference_type;// ç ç ç ç ç

protected:

public: ç } }; // construct/copy/destroy: ç ç ç ç ~multimap(); multimap<Key,T,Compare,Allocator>&

// iterators: ç multimap ±37 // capacity: ç

// modifiers: ç

// observers: ç

// ç

pair<iterator,iterator> ç ç pair<const_iterator,const_iterator> ç ç }; ç ç ç ç ç ç

23± multimap

// ç ç } multimapconstructors

1 Effects: multimap 2 Complexity:Constant.

multimap(InputIteratorfirst last,

3 Effects: multimap [first , last ).

4 Complexity: N [first , last ) comp N Nislast - first .

multimapoperations

1 Thefind,lower_bound,upper_bound equal_range const_iterator iterator (_lib.associative.reqmts).

multimap

1 Effects: x.swap(y); set 1 Aset Set set ±39

2 Aset set set a_uniq a_eq set<Key> key_typeandvalue_typeareKey set

ç public:

// types: ç ç ç ç ç ç ç ç typedef ç typedef ç typedef ç typedef difference_type;// ç ç ç ç ç // ç ç ç ç ~set(); ç ç // iterators: ç

// capacity: ç

23± set // modifiers: ç ç ç

// observers: ç

// ç

}; ç ç ç ç ç ç // ç ç } set

1 Effects: 2 Complexity:Constant.

±41 set set(InputIteratorfirst, last, comp

3 Effects: set [first , last ).

4 Complexity: N [first , last ) comp N Nislast - first . set

1 Effects:

x.swap(y);

multiset

1 Amultiset Multisetsupports

2 Amultiset multiset multiset a_eq a_uniq multiset<Key> key_typeandvalue_typeareKey multiset

ç public:

// types: ç ç ç ç ç ç ç ç typedef ç typedef ç typedef ç typedef difference_type;// ç ç ç ç ç

23± multiset

// construct/copy/destroy: ç ç ç ç ~multiset(); multiset<Key,Compare,Allocator>& ç // iterators: ç

// capacity: ç

// modifiers: ç

// observers: ç

// ç

};

multiset ±43

ç ç ç ç ç ç // ç ç } multisetconstructors comp 1 Effects: 2 Complexity:Constant.

multiset(InputIteratorfirst, last, 3 Effects: multiset [first , last ).

4 Complexity: N [first , last ) comp N Nislast - first .

multiset

1 Effects: x.swap(y);

bitset Header<bitset>synopsis

23± bitset

forsize_t ç

forinvalid_argument, ç ,overflow_error ç foristream,ostream ç

// ç ç ç ç ç ç ç is x);

os x); } 1 <bitset>

public:

// ç

reference(); public: ~reference(); for ç for ç ç for ç forb[i].flip(); ç }; // ç bitset(); val);

str, ç pos ç n = ç basic_string<charT,traits,Allocator>::npos); ç bitset ±45

// ç rhs); rhs); rhs);

pos); pos);

pos val

pos);

pos);

// ç pos forb[i]; ç

rhs rhs pos pos pos }; } 2 bitset<N> N. 3 toggle ç pos ç bitset<N> pos bit value pos 4 exception:

Ð aninvalid-argument invalid_argument(19.1.3);

Ð anout-of-range out_of_range(19.1.5);

Ð anoverflow overflow_error(19.1.8).

bitset constructors

bitset();

1 Effects: bitset<N>

val);

2 Effects: bitset<N> M val. M N long).249) __________________ 249) CHAR_BIT <climits>(18.2).

23± bitsetconstructors

IfM< N

explicit str, ç ç 3 Requires:pos <=str.size() . 4 Throws:out_of_rangeifpos > str.size() . 5 Effects: rlen n and str pos. invalid_argument rlen str positionpos 0or1. bitset<N> M str. M Nandrlen.

6 str positionpos 0 corretions.

7 If

bitset members rhs);

1 Effects: *this rhs

unchanged. 2 Returns:*this. rhs);

3 Effects: *this rhs

unchanged. 4 Returns:*this. rhs);

5 Effects: *this rhs

unchanged. 6 Returns:*this. pos);

7 Effects: I in*this

Ð If Ð If .

8 Returns:*this. pos);

9 Effects: I in*this

Ð If Ð If .

23.3.5.2bitset ±47

10 Returns:*this.

11 Effects: *this. 12 Returns:*this.

pos val

13 Requires: 14 Throws:out_of_rangeifpos 15 Effects: posin*this val

16 Returns:*this.

17 Effects: *this. 18 Returns:*this.

pos);

19 Requires: 20 Throws:out_of_rangeifpos 21 Effects: posin*this. 22 Returns:*this.

23 Effects: x bitset<N> *this. 24 Returns:x.flip() .

25 Effects: *this. 26 Returns:*this.

pos);

27 Requires: 28 Throws:out_of_rangeifpos 29 Effects: posin*this. 30 Returns:*this.

31 Throws:overflow_error x *this . 32 Returns:x.

33 Effects: Ncharac- *this positionN 0 ç 1.

23± bitsetmembers

34 Returns:

35 Returns: *this.

36 Returns:N. rhs 37 Returns: *this rhs. rhs 38 Returns: rhs). pos 39 Requires: 40 Throws:out_of_rangeifpos 41 Returns:true posin*this

42 Returns:true *this

43 Returns:true *this pos 44 Returns: pos. pos 45 Returns: pos.

bitset operators lhs rhs);

1 Returns:bitset<N>(lhs rhs. lhs rhs);

2 Returns:bitset<N>(lhs rhs. lhs rhs);

3 Returns:bitset<N>(lhs rhs.

is x); 4

23.3.5.3bitset ±49

5 Effects: N is

str string x str) Ð N Ð Ð 0or1 6 str is.setstate(ios::failbit) ios_base::failure (27.4.4.3).

7 Returns:is.

os x); 8 Returns:os << x

(27.6.2.5).

[lib.iterators]

1 2 Ð

<iterator> ç ç ç ç ç ç

ç ç ç ç ç ç

1 i *i T i (*i).m i->m (*i).m. X the 2 ç , , , andrandom Ð ® Bidirectional® Forward® Input ® Output ç ç ç ç 3

4 mutableorconstant *i *i

24± i 5 past-the-end i *i dereferenceable Example:ç x ),x ç ç 6 j reachable i ++i j i 7 Arange is i j j i undefined. 8 9 aandb X,n Distance, u,tmp m r X&,t T.

1 X T U T 2 == == == ==and!= Example: find(a,b,x) a p b p i pif(*i==x) (*i!=xand++i p

±3

Ð post:u a

result:u ç post:u a bool == bool == *a T pre:a ç Ifa==band(a,b) == then*a *b.

a->m pre:(*a).m (*a).m pre:r post:r r r of==.

(void)r++ (void)++r ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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 [Note:

algorithms.

istream_iterator

1 X X Ð

X(a) .

++r . r++ ++r; ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

24± 2 [Note: operator* Assignment

ostream_iterator pointers.Ð ] 1 X Ð

note:u value.

X() note:X() X(a) . post: .

bool X& *a T& pre:a implies . IfX a->m U& (*a).m pre:(*a).m ++r X& pre:r post:r r is past-the-end.

andr . . r++ ++r;

*r++ T& ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

Ð Ifaandb aandb Ð Ifaandb *aand*b 2 [Note: implies

Ðend note]

±5

1 X Ð ______________________________________________________________________

______________________________________________________________________ --r X& ssuch that . post:s . impliesr . . ______________________________________________________________________ r-- --r;

______________________________________________________________________ *r-- T ç ç ç ç ç ç ç ç 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 [Note: Ð ] 1 X

24±

Ð

X& n; ++r;

else

--r; . X& X Distance (a<b)? distance(a,b): -distance(b,a) n ofDistance a . . a[n] T bool < > <. ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

<iterator>synopsis

// ç

ç

<iterator> ±7 // ç ç // ç

reverse_iterator<Iterator>

operator+( ç ç

24± <iterator>synopsis

// ç ç

ç ç ç

a, b); ç a, b); ç }

1 1 Iterator

iterator_traits<Iterator>::difference_type iterator_traits<Iterator>::value_type iterator_traits<Iterator>::iterator_category

iterator_traits<Iterator>::difference_type iterator_traits<Iterator>::value_type

void.

2 iterator_traits<Iterator> ç ç ç ç ç };

±9

}; ç çç çç çç çç çç çç }; çç

[Note: ç long ç ç ç }; Ð ] 3 [Example: reverse ç ç --n; ç ç ç } } Ð ] 1 Theiterator

tors.

24±

ç

}; }

1 are: input_iterator_tag, output_iterator_tag, forward_iterator_tag, bidirectional_iterator_tag andrandom_access_iterator_tag typeIterator ,iterator_traits<Iterator>::iterator_category

} 2 [Example: BinaryTreeIterator iterator_traits template:

}; BinaryTreeIterator<T>from iterator<bidirectional_iterator_tag,T,ptrdiff_t,T*,T&>. Ð ]

3 [Example:Ifevolve() ç ç ç } ç // ç }

±11

// ç } Ð ] 4 [Example:

double ç ç // ++,etc. ç }; 5 iterator_traits template.Ð ]

1 +andadvanceanddistance +and- ++ implementations.

2 Requires:n 3 Effects: n i byn. ç 4 Effects: first tolast . 5 Requires:last first .

1 i identity: . 2 reverse_iterator

24± reverse_iterator

ç ç ç ç ç ç protected:

public: ç iterator_type; ç ç difference_type; ç ç reference; ç ç pointer; ç

reverse_iterator(); ç explicit ç ç ç

*

}; ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

±13 reverse_iterator ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç } ç reverse_iterator requirements

1 Iterator

2 Additionally,Iterator

membersoperator+(24.4.1.3.7),operator-(24.4.1.3.9),operator+=(24.4.1.3.8),operator-= ç (24.4.1.3.10),operator[] operator< (24.4.1.3.13), operator>(24.4.1.3.15),operator<=(24.4.1.3.17),operator>=(24.4.1.3.16),operatoroperator+

reverse_iterator operations

reverse_iterator constructor

1 Effects:Initializescurrentwithx. ç çç 2 ç Effects:Initializescurrentwithu.current.

explicit ç

1 Returns:current

operator*

1 Effects:

24± operator->

operator->

1 Effects:

operator++

1 Effects:--current; 2 Returns:*this

3 Effects:

--current;

operator--

1 Effects:++current 2 Returns:*this

3 Effects:

++current;

operator+ reverse_iterator ç ç 1 Returns:reverse_iterator(current-n) operator+= reverse_iterator& ç ç 1 Effects: 2 Returns:*this operatorreverse_iterator ç ç 1 Returns:reverse_iterator(current+n)

24.4.1.3.10operator-= ±15

operator-= reverse_iterator& ç ç 1 Effects: 2 Returns:*this operator[] reference ç ç 1 Returns:current[-n-1] operator==

1 Returns: [lib.reverse.iter.op< operator<

1 Returns: ç operator!=

1 Returns: [lib.reverse.iter.op> operator>

1 Returns: ç [lib.reverse.iter.op> operator>=

1 Returns: ç

24± operator<=

[lib.reverse.iter.op< operator<=

1 Returns: ç operator-

1 Returns: operator+

1 Returns: 1 2 result mode. 3 operator* xright back_insert_iterator container,front_insert_iterator insert_iterator back_inserter, front_inserter inserter back_insert_iterator ç ç protected:

±17 back_insert_iterator public:

back_insert_iterator<Container>& ç

}; } back_insert_iteratoroperations back_insert_iteratorconstructor

1 Effects:Initializescontainerwith&x. back_insert_iterator::operator= back_insert_iterator<Container>& ç 1 Effects:container->push_back(value); 2 Returns:*this. back_insert_iterator::operator*

1 Returns:*this. back_insert_iterator::operator++

1 Returns:*this. back_inserter

1 Returns:back_insert_iterator<Container>(x). front_insert_iterator ç ç protected:

24± front_insert_iterator public:

front_insert_iterator<Container>& ç

}; } ç front_insert_iterator operations front_insert_iterator constructor

1 Effects:Initializescontainerwith&x. front_insert_iterator::operator= front_insert_iterator<Container>& ç 1 Effects:container->push_front(value); 2 Returns:*this. front_insert_iterator::operator*

1 Returns:*this. front_insert_iterator::operator++

1 Returns:*this. front_inserter

1 Returns:front_insert_iterator<Container>(x). insert_iterator

±19 insert_iterator

ç ç protected:

public:

insert_iterator<Container>& ç

}; } insert_iterator operations insert_iterator constructor

1 Effects:Initializescontainerwith&xanditer withi. insert_iterator::operator= insert_iterator<Container>& ç 1 Effects: ++iter;

2 Returns:*this. insert_iterator::operator*

1 Returns:*this. insert_iterator::operator++

1 Returns:*this.

24± inserter

inserter

1 Returns: . 1 2 [Example:

cin cout. Ðend example] istream_iterator 1 istream_iterator operator>> ++ T false end-of-stream istream_iterator() operator* operator-> ++ ++ 2 ç 3 ç stream. ç public:

istream_iterator(); ~istream_iterator();

±21 istream_iterator

private:

//basic_istream<charT,traits>*in_stream; ç //Tvalue; ç }; ç ç } istream_iterator istream_iterator();

1 Effects:

istream_iterator(istream_type&s); 2 Effects:Initializesin_streamwiths. value referenced.

3 Effects: x.

~istream_iterator(); 4 Effects:

istream_iterator operations

1 Returns:value

2 Returns:&(operator*())

3 Effects:*in_stream>>value 4 Returns:*this

5 Effects:

*in_stream>>value;

24± istream_iteratoroperations x, y); 6 Returns:(x.in_stream==y.in_stream) ostream_iterator 1 ostream_iterator operator<< char* T ç çç 2 ostream_iterator ç public:

~ostream_iterator();

private: out_stream; ç delim; ç }; } ç ostream_iterator ostream_iterator(ostream_type&s);

1 Effects:Initializesout_streamwithsanddelim

ostream_iterator(ostream_type&s delimiter); 2 Effects:Initializesout_streamwithsanddelimwithdelimiter. x); 3 Effects: x.

~ostream_iterator(); 4 Effects:

±23 ostream_iteratoroperations

ostream_iteratoroperations

value);

1 Effects:

*out_stream<<value; out_stream<<delim;

2 Returns:*this

3 Returns:*this

istreambuf_iterator

ç ç public:

ç public:

istreambuf_iterator(istream_type&s istreambuf_iterator(streambuf_type*s p b); private:

streambuf_type*sbuf_; }; a, b); ç a, b); ç } 1 istreambuf_iterator characters operator* operator++ _ traits::eof()

24± istreambuf_iterator

stream istreambuf_iterator() istreambuf_iterator(0) of-range.

2 operator*()

char_type

3 ++ ++ 4 istreambuf_iterator

istreambuf_iterator::proxy

charTkeep_; basic_streambuf<charT,traits>*sbuf_; proxy(charTc,

basic_streambuf<charT,traits>*sbuf); ç : keep_(c), sbuf_ public: keep_ }; } 1 Classistreambuf_iterator<charT,traits>::proxy

istreambuf_iterator<charT,traits>::proxy operator++

istreambuf_iteratorconstructors

1 Effects:

istreambuf_iterator(basic_istream<charT,traits>&s istreambuf_iterator(basic_streambuf<charT,traits>*s

2 Effects: istreambuf_iterator<> basic_streambuf<>object *(s.rdbuf()) *s s.rdbuf() p 3 Effects: istreambuf_iterator<> basic_streambuf<> proxy p.

istreambuf_iterator::operator*

1 Returns: streambufmembersbuf_->sgetc().

±25 istreambuf_iterator::operator++ istreambuf_iterator::operator++ istreambuf_iterator<charT,traits>& istreambuf_iterator<charT,traits>::operator++();

1 Effects:sbuf_->sbumpc(). 2 Returns:*this.

3 Returns:proxy(sbuf_ .

sbuf_->sbumpc(); return(tmp);

istreambuf_iterator::equal b); 1 Returns:true streambuf operator== a, b); 1 Returns:a.equal(b).

operator!= a, b); 1 Returns:!a.equal(b). ostreambuf_iterator

public:

public:

ostreambuf_iterator(ostream_type&s ostreambuf_iterator(streambuf_type*s c);

24± ostreambuf_iterator private:

streambuf_type*sbuf_; }; } ç 1 ostreambuf_iterator characters

ostreambuf_iteratorconstructors ostreambuf_iterator(ostream_type&s 1 Requires:s 2 Effects:: sbuf_(s

ostreambuf_iterator(streambuf_type*s 3 Effects:: sbuf_(s

ostreambuf_iteratoroperations ostreambuf_iterator<charT,traits>&

operator=(charTc); 1 Effects:Iffailed() yieldsfalse sbuf_->sputc(c) 2 Returns:*this.

3 Returns:*this.

4 Returns:*this.

5 Returns:true operator= sbuf_->sputc()returned traits::eof() false otherwise.

[lib.algorithms]

1 2 77: Ð

<algorithm> <cstdlib> ç ç ç ç ç ç

ç ç ç ç ç ç

Header<algorithm>synopsis

// ç first last f); first last, ç value); ç first last, Predicatepred); ç ForwardIterator1

find_end(ForwardIterator1first1 last1, ForwardIterator2first2 last2); ç ç ForwardIterator1

find_end(ForwardIterator1first1 last1, ForwardIterator2first2 last2, ç BinaryPredicatepred); ç

25±

ForwardIterator1

find_first_of(ForwardIterator1first1 last1, ForwardIterator2first2 last2); ç ç ForwardIterator1

find_first_of(ForwardIterator1first1 last1, ForwardIterator2first2 last2, ç BinaryPredicatepred); ç

first, ç ForwardIteratorlast); ç

first, ç ForwardIteratorlast pred); ç ç count(InputIteratorfirst last value); ç count_if(InputIteratorfirst last pred); ç

mismatch(InputIterator1first1 last1,

InputIterator2first2); ç template ç ç mismatch(InputIterator1first1 last1,

InputIterator2first2 pred); ç

first1 last1, InputIterator2first2); ç template ç ç first1 last1, InputIterator2first2 pred); ç

±3

ç (ForwardIterator1first1 last1, ç ForwardIterator2first2 last2); ç ç ç (ForwardIterator1first1 last1, ç ForwardIterator2first2 last2, ç BinaryPredicatepred); ç

first last, Sizecount value); ç template ç ç first last, Sizecount value, ç BinaryPredicatepred); ç

// ç // ç

first last, OutputIteratoresult); ç

BidirectionalIterator2

copy_backward ç (BidirectionalIterator1first last, ç BidirectionalIterator2result); ç

// ç

first1, ç ForwardIterator1last1 first2); ç

a b);

first last, OutputIteratoresult op); ç ç first1 last1, InputIterator2first2 result, ç BinaryOperationbinary_op); ç

25±

first last, old_value new_value); ç first last,

new_value); ç first last, OutputIteratoresult, ç old_value new_value); ç first last, OutputIteratoresult, ç Predicatepred new_value); ç

first last value); first n value); ç

first last, ç Generatorgen); ç first n gen); ç

first last, value); ç first last, Predicatepred); ç first last, OutputIteratoresult value); ç first last, OutputIteratoresult pred); ç

first last); first last, BinaryPredicatepred); ç first last, OutputIteratoresult); ç first last, OutputIteratoresult pred); ç

first last); first, BidirectionalIteratorlast, ç OutputIteratoresult); ç

±5

first middle, ForwardIteratorlast); ç ç (ForwardIteratorfirst middle, ç ForwardIteratorlast result); ç

first, ç RandomAccessIteratorlast); ç

first, ç RandomAccessIteratorlast, ç RandomNumberGenerator&rand); ç

// ç

first, BidirectionalIteratorlast, ç Predicatepred); ç

first, BidirectionalIteratorlast, ç Predicatepred); ç

// ç // ç

first last);

first last, Comparecomp); ç

first last);

first last, Comparecomp); ç

first, ç RandomAccessIteratormiddle, ç RandomAccessIteratorlast); ç

first, ç RandomAccessIteratormiddle, ç RandomAccessIteratorlast comp); ç

RandomAccessIterator

partial_sort_copy(InputIteratorfirst last, RandomAccessIteratorresult_first, ç RandomAccessIteratorresult_last); ç

RandomAccessIterator

partial_sort_copy(InputIteratorfirst last, RandomAccessIteratorresult_first, ç RandomAccessIteratorresult_last, ç Comparecomp); ç

25±

first nth, RandomAccessIteratorlast); ç

first nth, RandomAccessIteratorlast comp); ç

// ç

first last, value); ç

first last, value comp); ç

first last, value); ç

first last, value comp); ç

equal_range(ForwardIteratorfirst last, ç value); ç

equal_range(ForwardIteratorfirst last, ç value comp); ç

first last, value); ç

first last, value comp); ç

// ç

first1 last1, InputIterator2first2 last2, ç OutputIteratoresult); ç ç first1 last1, InputIterator2first2 last2, ç OutputIteratoresult comp); ç

first, BidirectionalIteratormiddle, ç BidirectionalIteratorlast); ç

first, BidirectionalIteratormiddle, ç BidirectionalIteratorlast comp); ç

±7 // ç

first1 last1, InputIterator2first2 last2); ç ç (InputIterator1first1 last1, ç InputIterator2first2 last2 comp); ç

first1 last1, InputIterator2first2 last2, ç OutputIteratoresult); ç ç first1 last1, InputIterator2first2 last2, ç OutputIteratoresult comp); ç ç (InputIterator1first1 last1, ç InputIterator2first2 last2, ç OutputIteratoresult); ç ç ç (InputIterator1first1 last1, ç InputIterator2first2 last2, ç OutputIteratoresult comp); ç ç (InputIterator1first1 last1, ç InputIterator2first2 last2, ç OutputIteratoresult); ç ç ç (InputIterator1first1 last1, ç InputIterator2first2 last2, ç OutputIteratoresult comp); ç

OutputIterator

set_symmetric_difference(InputIterator1first1 last1, InputIterator2first2 last2, ç OutputIteratoresult); ç ç OutputIterator

set_symmetric_difference(InputIterator1first1 last1, InputIterator2first2 last2, ç OutputIteratoresult comp); ç

25± // ç first last); first last, Comparecomp); ç

first last); first last, Comparecomp); ç

first last); first last, Comparecomp); ç

first last); first last, Comparecomp); ç // ç a b); ç a b comp); ç a b); ç a b comp); ç ç (ForwardIteratorfirst last); ç first last, Comparecomp); ç ç (ForwardIteratorfirst last); ç first last, Comparecomp); ç ç (InputIterator1first1 last1, ç InputIterator2first2 last2); ç ç (InputIterator1first1 last1, ç InputIterator2first2 last2, ç Comparecomp); ç

±9 // ç

first, BidirectionalIteratorlast); ç

first, BidirectionalIteratorlast comp); ç

first, BidirectionalIteratorlast); ç

first, BidirectionalIteratorlast comp); ç } 3 4 InputIterator,InputIterator1 InputIterator2

OutputIterator,OutputIterator1 OutputIterator2

ForwardIterator,ForwardIterator1 ForwardIterator2

BidirectionalIterator , BidirectionalIterator1 BidirectionalIterator2 RandomAccessIterator, RandomAccessIterator1RandomAccessIterator2

5 Effects ç

Note: OutputIterator,OutputIterator1 OutputIterator2 Ð ] 6 250) algorithm algorithm_copy _if _copy).

7 ThePredicate true first pred(*first )){...} pred

8 TheBinaryPredicate T whenT true first1 andfirst2 binary_pred first2 )){...} .

__________________ 250) sort_copy ç copy sort.

25± BinaryPredicate T value if (binary_pred(*first1, value)){...} . binary_pred

9 +and- a+n

} a-b

first last f);

1 Effects:Appliesf [first , last ) fromfirst . * 2 Returns:f. 3 Complexity:Appliesf exactlylast - first times. 4 Notes:Iff

first last, value);

first last, Predicatepred);

1 Requires:TypeTisEqualityComparable(20.1.1). 2 Returns: i [first , last ) value, pred last 3 Complexity: last - first

ForwardIterator1

find_end(ForwardIterator1first1 last1, ForwardIterator2first2 last2);

ForwardIterator1

find_end(ForwardIterator1first1 last1, ForwardIterator2first2 last2, BinaryPredicatepred);

±11 1 Effects: 2 Returns: i [first1 , last1 last2-first2 )) last2-first2 ) *(i+n) first2 +n), pred(*(i+n),*(first2 last1

3 Complexity: (last2 - first2 last1 - first1 last2 - first2 ç 1)

ForwardIterator1

find_first_of(ForwardIterator1first1 last1, ForwardIterator2first2 last2);

ForwardIterator1

find_first_of(ForwardIterator1first1 last1, ForwardIterator2first2 last2, BinaryPredicatepred);

1 Effects: 2 Returns: i [first1 , last1) j [first2 , last2) pred . Returnslast1 3 Complexity: (last1-first1 last2-first2 )

predicate.

first last);

first last, BinaryPredicatepred);

1 Returns: i i and [first , last ) pred false last 2 Complexity:Exactlyfind(first , last , value first

predicate.

ç count(InputIteratorfirst last value); ç count_if(InputIteratorfirst last pred);

1 Requires:TypeTisEqualityComparable 2 Effects: i [first , last ) value, pred .

25± 3 Complexity:Exactlylast - first

mismatch(InputIterator1first1 last1,

InputIterator2first2);

mismatch(InputIterator1first1 last1,

InputIterator2first2 pred);

1 Returns: i andj first2 first1 ) andi [first1 , last1)

first2 first1))) ç pred first2 first1 ç

last1 andfirst2 last1 - first1 ) i 2 Complexity: last1 - first1

first1 last1, InputIterator2first2);

first1 last1, InputIterator2first2 pred);

1 Returns:true i [first1 , last1) first2 first1 )), pred first2 first1 false.

2 Complexity: last1 - first1

ForwardIterator1

search(ForwardIterator1first1 last1, ForwardIterator2first2 last2);

ForwardIterator1

search(ForwardIterator1first1 last1, ForwardIterator2first2 last2, BinaryPredicatepred);

1 Effects: 2 Returns: i [first1 last2 - first2 )) n last first2 pred first2 .

Returnslast1

±13 3 Complexity: (last1 - first1 last2 - first2 )

ForwardIterator

search_n(ForwardIteratorfirst last count, value);

ForwardIterator

search_n(ForwardIteratorfirst last count, value pred);

4 Requires:TypeTisEqualityComparable Size

12.3). 5 Effects: 6 Returns: i [first , last - count) ç integern count value, ç pred value last 7 Complexity: (last1 - first1 count

first last, OutputIteratoresult);

1 Effects: [first , last ) [result, result last ç - first )) first last n < ç (last -first ) *(result + n first + n). ç 2 Returns:result last - first ). 3 Requires:result [first , last ). 4 Complexity:Exactlylast - first assignments.

BidirectionalIterator2

copy_backward(BidirectionalIterator1first, BidirectionalIterator1last, BidirectionalIterator2result);

5 Effects: [first , last ) [result last - ç first ), result) last first .251) ger last - first ) *(result last . ç 6 Requires:result [first , last ). ç 7 Returns:result last - first ). 8 Complexity:Exactlylast - first assignments.

a b); ç

__________________ 251)copy_backward(_lib.copy.backward_ last [result last - first), result).

25± 1 Requires:TypeTisAssignable(23.1). 2 Effects:

ForwardIterator2

swap_ranges(ForwardIterator1first1 last1, ForwardIterator2first2);

3 Effects: last1 - first1 ) performs:swap(*(first1 + first2 .

4 Requires: [first1 , last1) and[first2 , first2 last1 - first1 ))

5 Returns:first last1 - first1 ). 6 Complexity:Exactlylast1 - first1 swaps.

a b);

7 Effects: aandb.

OutputIterator

transform(InputIteratorfirst last, OutputIteratoresult op);

OutputIterator

transform(InputIterator1first1 last1, InputIterator2first2 result, BinaryOperationbinary_op);

1 Effects: i [result, result last1 - first1 )) op(*(first1 result)) or binary_op(*(first1 result first2 result))) .

2 Requires:opandbinary_op 3 Returns:result last1 - first1 ). 4 Complexity:Exactlylast1 - first1 oporbinary_op 5 Notes:result first first1 orfirst2

first last, old_value new_value);

first last, Predicatepred new_value); ç

1 Requires:TypeTisAssignable replace(),EqualityComparable(20.1.1)). ç 2 Effects: i [first , last ) withnew_value, old_value, pred .

3 Complexity:Exactlylast - first

±15

OutputIterator

replace_copy(InputIteratorfirst last, OutputIteratoresult, old_value new_value);

OutputIterator

replace_copy_if(Iteratorfirst last, OutputIteratoresult, Predicatepred new_value);

4 Requires:TypeTisAssignable replace_copy(), EqualityComparable [first , last ) and[result, result last - first )) shallç

5 Effects: i [result, result last - first )) eitherç new_valueor*(first result))

*(first result old_value,pred(*(first result ç false.

6 Returns:result last - first ). 7 Complexity:Exactlylast - first

first last value);

first n value);

1 Requires:TypeTisAssignable(23.1),Size 2 Effects: [first , last )or[first , first + n). 3 Complexity:Exactlylast - first (orn

first last, Generatorgen);

first n gen);

1 Effects: gen gen ç range[first , last ) or[first , first + n).

2 Requires:gen Size 3 Complexity:Exactlylast - first (orn gen

25±

first last, value);

first last, Predicatepred);

1 Requires:TypeTisEqualityComparable(20.1.1). 2 Effects: i [first , last ) value, pred .

3 Returns: 4 Notes:

5 Complexity:Exactlylast - first

OutputIterator

remove_copy(InputIteratorfirst last, OutputIteratoresult value);

OutputIterator

remove_copy_if(InputIteratorfirst last, OutputIteratoresult pred);

6 Requires:TypeTisEqualityComparable [first , last ) and[result, result+(last -first )) 7 Effects: i [first , last ) value, pred .

8 Returns: 9 Complexity:Exactlylast - first 10 Notes:

first last);

first last, BinaryPredicatepred);

1 Effects: i [first , last ) orpred 2 Returns: 3 Complexity: (last - first ) (last - first applica-

±17

OutputIterator

unique_copy(InputIteratorfirst last, OutputIteratoresult);

OutputIterator

unique_copy(InputIteratorfirst last, OutputIteratoresult pred);

4 Requires: [first , last ) and[result, result+(last -first )) lap.

5 Effects:

iteratori [first , last ) *i orpred 6 Returns: 7 Complexity:Exactlylast - first

first last);

1 Effects: last - first )/2 swap torsfirst last .

2 Complexity:Exactly(last - first )/2 swaps.

OutputIterator

reverse_copy(BidirectionalIteratorfirst,

BidirectionalIteratorlast result);

3 Effects: [first , last ) [result, result last - ç first )) last - first )

*(result last - first first ç 4 Requires: [first , last ) and[result last - first )) overlap.

5 Returns: last - first ). 6 Complexity:Exactlylast - first assignments.

first middle, ForwardIteratorlast);

1 Effects: last - first )

first first last - middle last - first ). 2 Notes: 3 Requires:[first , middle) and[middle, last ) 4 Complexity: last - first swaps.

OutputIterator

rotate_copy(ForwardIteratorfirst middle, ForwardIteratorlast result);

25± 5 Effects: [first , last ) [result, result last - ç first )) last - first )

*(result first middle- first last - ç first )) 6 Returns:result last - first ). ç 7 Requires [first , last ) and[result, result last - first )) ç overlap.

8 Complexity:Exactlylast - first assignments.

first, RandomAccessIteratorlast);

first, RandomAccessIteratorlast, RandomNumberGenerator&rand);

1 Effects: [first , last ) 2 Complexity:Exactly(last - first swaps. 3 Notes:random_shuffle() rand n rand ç iterator_traits<RandomAccessIterator>::difference_type rand(n) ç [0, n) ç iterator_traits<RandomAccessIterator>::difference_type.

BidirectionalIterator

partition(BidirectionalIteratorfirst, BidirectionalIteratorlast pred);

1 Effects: [first , last ) pred

2 Returns: i j [first ,pred , k [i, last ),pred .

3 Complexity: (last - first )/2 last - first ç

BidirectionalIterator

stable_partition(BidirectionalIteratorfirst, BidirectionalIteratorlast pred);

4 Effects: [first , last ) pred

5 Returns: i j [first ,pred , k [i, last ),pred

6 Complexity: (last - first last - first ) last - first

±19

1 Compare operator<.

2 Compare true

false otherwise.Comparecomp

comp 3 Compare operator< comp comp 4 strict x weak as compandequiv Ð implies Ð implies [Note:

Ð equiv Ð comp equiv Ð Ð ] 5 comp i n comp . 6 operator== a andb .

sort

first last);

first last, Comparecomp);

1 Effects: [first , last ). 2 Complexity:ApproximatelyNlogN(where last - first 252) ç stable_sort

__________________ 252) stable_sort() partial_sort()

25± stable_sort

first last);

first last, Comparecomp);

1 Effects: [first , last ). 2 Complexity: N(logN)2(where last - first ç NlogN. ç 3 Notes:

partial_sort

first, RandomAccessIteratormiddle, RandomAccessIteratorlast);

first, RandomAccessIteratormiddle, RandomAccessIteratorlast, Comparecomp);

1 Effects: middle- first [first , last ) range[first , middle) [middle, last )

2 Complexity: (last - first middle- first ) comparisons.

partial_sort_copy

RandomAccessIterator

partial_sort_copy(InputIteratorfirst last, RandomAccessIteratorresult_first, RandomAccessIteratorresult_last);

RandomAccessIterator

partial_sort_copy(InputIteratorfirst last, RandomAccessIteratorresult_first, RandomAccessIteratorresult_last, Comparecomp);

1 Effects: min(last - first , result_last - result_first ) [result_first , result_first last - first , result_last - result_first )).

2 Returns: result_last orresult_first last - first ) 3 Complexity:Approximately(last - first last - first , result_last - result_first )) comparisons.

±21

first nth, RandomAccessIteratorlast);

first nth, RandomAccessIteratorlast comp);

1 Afternth_element nth i [first , nth) atorj [nth, last ) orcomp .

2 Complexity: 1 ç ç steps.

lower_bound

ForwardIterator

lower_bound(ForwardIteratorfirst last, value);

ForwardIterator

lower_bound(ForwardIteratorfirst last, value comp);

1 Requires:TypeTisLessThanComparable(20.1.2). 2 Effects: 3 Returns: i [first , last ] j range[first valueorcomp(*j, value 4 Complexity: log(last - first comparisons.

upper_bound

ForwardIterator

upper_bound(ForwardIteratorfirst last, value);

ForwardIterator

upper_bound(ForwardIteratorfirst last, value comp);

1 Requires:TypeTisLessThanComparable(20.1.2). 2 Effects: 3 Returns: i [first , last ) j range[first or comp(value

25± upper_bound

4 Complexity: log(last - first comparisons.

equal_range

equal_range(ForwardIteratorfirst,

ForwardIteratorlast value);

equal_range(ForwardIteratorfirst,

ForwardIteratorlast value, Comparecomp);

1 Requires:TypeTisLessThanComparable(20.1.2). 2 Effects: k k value orcomp(*k, value comp(value .

3 Complexity: last - first comparisons.

binary_search

first last, value);

first last, value comp);

1 Requires:TypeTisLessThanComparable(20.1.2). 2 Returns:true i [first , last ) ç conditions: value value orcomp(*i, value ç comp(value .

3 Complexity: log(last - first comparisons.

OutputIterator

merge(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult);

OutputIterator

merge(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult comp);

1 Effects: [first1 , last1) and[first2 , last2) [result, result last1 - first1 last2 - first2 )). 2 comp i in[first , last ) first orcomp

±23 3 Returns:result last1 - first1 last2 - first2 ). 4 Complexity: (last1 - first1 last2 - first2 comparisons. 5 Notes:

first, BidirectionalIteratormiddle, BidirectionalIteratorlast);

first, BidirectionalIteratormiddle, BidirectionalIteratorlast comp);

6 Effects: [first , middle) and[middle, last ) [first , last ) i in[first , last ) first 1) comp 7 Complexity: (last - first NlogN(whereN last - ç first 8 Notes:

1 multisets ç

multiset union() intersection()

includes

first1 last1, InputIterator2first2 last2);

first1 last1, InputIterator2first2 last2, Comparecomp);

1 Returns:true [first2 , last2) [first1 , last1) false otherwise.

2 Complexity: last1 - first1 last2 - first2 comparisons.

set_union

25± set_union

OutputIterator

set_union(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult);

OutputIterator

set_union(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult comp);

1 Effects:

2 Requires: 3 Returns: 4 Complexity: last1 - first1 last2 - first2 comparisons. 5 Notes:

set_intersection

OutputIterator

set_intersection(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult);

OutputIterator

set_intersection(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult comp);

1 Effects:

2 Requires: 3 Returns: 4 Complexity: last1 - first1 last2 - first2 comparisons. 5 Notes:

set_difference

OutputIterator

set_difference(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult);

OutputIterator

set_difference(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult comp);

25.3.5.4set_difference ±25

1 Effects: [first1 , last1)

[first2 , last2) result sorted.

2 Requires: 3 Returns: 4 Complexity: last1 - first1 last2 - first2 comparisons.

set_symmetric_difference

OutputIterator

set_symmetric_difference(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult);

OutputIterator

set_symmetric_difference(InputIterator1first1 last1, InputIterator2first2 last2, OutputIteratoresult comp);

1 Effects: [first1 , last1)

[first2 , last2) [first2 , last2)

[first1 , last1) result

2 Requires: 3 Returns: 4 Complexity: last1 - first1 last2 - first2 comparisons.

1 Aheap .

(1)*a

(2)*a pop_heap() push_heap() O(logN)time. ç 2 3 make_heap() sort_heap()

push_heap

first last);

first last, Comparecomp);

1 Requires: [first 2 Effects: last [first , last ). 3 Complexity: log(last - first ) comparisons.

25± pop_heap

pop_heap

first last);

first last, Comparecomp);

1 Requires: [first , last ) 2 Effects: first last [first 3 Complexity: last - first ) comparisons.

make_heap

first last);

first last, Comparecomp);

1 Effects: [first , last ). 2 Complexity: last - first ) comparisons.

sort_heap

first last);

first last, Comparecomp);

1 Effects: [first , last ). 2 Complexity: NlogN last - first ). ç 3 Notes:

a b); ç a b comp); ç 1 Requires:TypeTisLessThanComparable CopyConstructible(20.1.3). 2 Returns: 3 Notes: a b); ç a b comp); ç 4 Requires:TypeTisLessThanComparable CopyConstructible(20.1.3). 5 Returns: 6 Notes:

±27

first last);

first last, Comparecomp);

7 Returns: i [first , last ) j [first , last ) orcomp

8 Complexity:Exactlymax((last - first

isons.

first last);

first last, Comparecomp);

9 Returns: i [first , last ) j [first , last ) orcomp . 10 Complexity:Exactlymax((last - first

isons.

bool

lexicographical_compare(InputIterator1first1 last1, InputIterator2first2 last2);

bool

lexicographical_compare(InputIterator1first1 last1, InputIterator2first2 last2, Comparecomp);

1 Returns:true [first1 , last1) [first2 , last2).

Returnsfalse otherwise. 2 Complexity: min((last1 - first1 last2 - first2 ))

3 Notes:

first1 first2; ç last1 last2 ç

last2 last1 ç

25±

first, BidirectionalIteratorlast);

first, BidirectionalIteratorlast comp);

1 Effects: [first , last ) operator<orcomp true false.

2 Complexity: (last - first )/2 swaps.

first, BidirectionalIteratorlast);

first, BidirectionalIteratorlast comp);

3 Effects: [first , last ) operator<orcomp.

4 Returns:true false.

5 Complexity: (last - first )/2 swaps.

1 Header<cstdlib>

Ð Header<cstdlib> synopsis

Functions: ç ç ç ç 2 <stdlib.h> ç 3 ç ç ç ç key base, çç size_tnmemb size, çç compar çç key base, çç size_tnmemb size, çç compar çç ç

±29 4 ç çç çç ç base nmemb size, çç compar çç base nmemb size, çç compar çç [Note: compar() bsearch()andqsort() ç Ð ] S :

[lib.numerics]

1 2 n Ð

<complex> <valarray> <numeric> <cmath> <cstdlib> ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

1 Thecomplexandvalarray T 253) Ð T Ð T Ð T Ð IfT Ð IfT Ð IfT Ð IfT

T T&)orT&T::operator=(T) Ð IfT

[Note: [Example: valarray new __________________ 253) complex valarray

26±

Ð ] vector valarray Ð ] Ð IfT operator&. 2 T 3 valarray<T> T 4 [Example: valarray<complex> operator>() valarray<complex> complex Ð ] 1 <complex>

2 complex

unspecified. 3 <complex>synopsis ç ç ç // ç

ç ç ç ç ç ç

<complex> ±3 ç ç

// ç

// ç

} complex

public: re im

26± complex

}; ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç }; 1 complex real() andimag()

26.2.3complex ±5

complexspecializations ç public:

}; ç public:

}; ç public:

26± complexspecializations

ç ç ç ç ç

}; complex re im 1 Effects: complex. ç 2 ç Postcondition: re im.

complex rhs); ç 1 Effects: rhs *this *this 2 Returns:*this. rhs); ç 3 Effects: rhs *this *this 4 Returns:*this. rhs); ç 5 Effects: rhs *this *this. 6 Returns:*this. rhs); ç 7 Effects: rhs *this *this. 8 Returns:*this. rhs);

9 Effects: rhs *this *this. 10 Returns:*this. rhs);

11 Effects: rhs *this

*this. 12 Returns:*this.

26.2.5complex ±7

rhs); 13 Effects: rhs *this *this. 14 Returns:*this. rhs);

15 Effects: rhs *this *this. 16 Returns:*this.

complex lhs);

1 Notes: 2 Returns:complex<T>(lhs).

lhs rhs); lhs rhs);

lhs rhs); 3 Returns:complex<T>(lhs rhs. lhs);

4 Notes: 5 Returns:complex<T>(-lhs.real(),- lhs.imag()).

lhs rhs); lhs rhs);

lhs rhs); 6 Returns:complex<T>(lhs rhs.

lhs rhs); lhs rhs);

lhs rhs); 7 Returns:complex<T>(lhs rhs.

lhs rhs); lhs rhs);

lhs rhs); 8 Returns:complex<T>(lhs rhs.

lhs rhs); lhs rhs);

lhs rhs); 9 Returns:lhs rhs lhs rhs.imag(). 10 Notes: T() Targuments.

26± complex

lhs rhs); ç lhs rhs); ç lhs rhs); ç 11 Returns: .

is x); 12 Effects: x u,(u) (u,v) u v 13 Requires: T. is.setstate(ios::failbit) ios::failure (27.4.4.3).

14 Returns:is.

o x); 15 Effects: x o

{ s.flags(o.flags()); s.imbue(o.getloc()); s.precision(o.precision()); } complex x); 1 Returns:x.real() . x); 2 Returns:x.imag(). x); 3 Returns: x. x); 4 Returns: x . x); 5 Returns: x. x);

26.2.7complex ±9

6 Returns: x. rho theta 7 Returns:thecomplex rho theta.

complextranscendentals x); 1 Returns: x. x); 2 Returns: x. x); 3 Returns: x. x); 4 Notes: 5 Returns: x x ç imag(log(x)) x); 6 Notes: 7 Returns: x log(x)/log(10). x y);

x y); x y);

x y); 8 Notes: 9 Returns: x y± exp(y*log(x)) pow(0,0) x); 10 Returns: x. x); 11 Returns: x. x); 12 Notes: 13 Returns: x ç x); 14 Returns: x.

26± complextranscendentals x); 15 Returns: x.

<valarray>synopsis T ç ç ç ç ç

<valarray> ±11

ç ç

26± <valarray>synopsis

ç ç ç

} 1 <valarray> valarray,slice_array,gslice_array, mask_array indirect_array slice andgslice

2 Thevalarray

3 valarray<T> valarray<T> ç 254) 4 follows: Ð Ð 5 valarray<T> valarray<T>, slice_array<T>,gslice_array<T>,mask_array<T>andindirect_array<T>objects. * 6 bad_alloc

valarray

__________________ 254) ç valarray ±13

template<classT public:

// ç valarray();

~valarray(); // ç

// ç

// ç

// ç

// ç

26± valarray

// ç

}; } 1 valarray<T>

255)

2 <valarray>asinline.

valarrayconstructors

valarray(); 1 Effects: valarray<T>,256) this pointer.257) 2 T. 3 __________________ 255) valarray 256) 257) valarray resize

26.3.2.1valarray ±15

4 n n 258) undefined. 5 ç 259)

6 valarray.

~valarray(); 7 *this

valarrayassignment

1 *this ç *this array.

2 *this

argument.

3 valarray. 4 valarray

__________________ 258) valarrayobject. 259)

26± valarray 1 2 i a.

3 and such thati+j a.

4 true aandb and i aandj ofb ers.260) 5 6 size_t

valarray

1 const

newvalarray const

valarray

1 T T(boolforoperator!

T(boolforoperator!). 2

__________________ 260) operator new valarrays.

±17 valarray valarray

1 T 2 3 not 4

5 T applied. 6 ment. 7 8 not

valarray 1 T operator+=

2 sum() operator+=

26± valarray

3 *this ç operator<.

4 *this ç operator<. n 5 valarray<T> size() Iis (*this)[ I+n]ifI+n size() T() n n 6 [Example: Ð ] n 7 valarray<T> size() Iis (*this)[( I+n)%size()] n nplaces.

8

9 *this sz

valarray valarray

26.3.3.1valarray ±19

1 T T T. 2 3

4 T T T. 5

26± valarray

valarray

1 T bool bool.

2 bool 3

4 T bool bool.

5 bool

valarraytranscendentals

26.3.3.3valarray ±21

1 T T T. slice

public:

slice();

}; } 1 Theslice 261)

slice constructors

slice(); slice(size_tstart length stride);

1 slice slice

__________________ 261) ±P1±

26± sliceconstructors

2 [Example: Ð ] slice

1 slice object. slice_array

public:

ç ~slice_array(); private:

slice_array(); // }; } 1 Theslice_array slice

slice object. 2 [Example: bto a a Ðend example] 3 [Note: slice_array Ð ] slice_arrayconstructors slice_array();

1 Theslice_array

26.3.5.2slice_array ±23

slice_arrayassignment

1 valarray<T> slice_array

slice_array

1 valarray<T> slice_array

slice_array ç 1 valarray<T> slice_array

gslice class

public:

gslice();

}; } 1 gslice s lj dj 2 Agslice ij k valarraytemplate, gslice are k=s+ jS ijdj ij l -1.

3 [Example:Thegslice specification

26± gsliceclass

k=3+ ´19+ ´4+ ´1

(i0, i1, i2, k

... Ð ] 4 5 [Example:

... Ð ] 6 const operator[](const gslice&)

gslice(); gslice(size_tstart lengths, strides);

1 gslice

gslice gslice

26.3.6.2gslice ±25

gslice. gslice_array

public:

ç ~gslice_array(); private:

gslice_array(); // }; } 1 slice

gslice object. 2 b a.

3 [Note: gslice_array Ð ] gslice_arrayconstructors gslice_array();

1 Thegslice_array

gslice_arrayassignment

26± gslice_arrayassignment 1 valarray<T> gslice_arrayrefers.

1 valarray<T> gslice_array

gslice_array ç 1 valarray<T> gslice_array mask_array

public:

~mask_array(); private:

mask_array(); // }; } 1 .

mask_array ±27

b a maskistrue.)

2 [Note: mask_array Ð ] mask_arrayconstructors mask_array();

1 Themask_array

mask_arrayassignment

1 valarray<T>

mask_array

1 valarray<T> mask_array

valarray<T> mask_array indirect_array

26± indirect_array

public:

~indirect_array(); private:

indirect_array(); // }; } 1 . indirect_array b a indirect.

2 [Note: indirect_array Ð ] indirect_arrayconstructors indirect_array();

Theindirect_array

indirect_arrayassignment

1 valarray<T> 2 indirect_array valarray<T>

3 [Example:

26.3.9.2indirect_array ±29

Ð ] indirect_array

1 valarray<T> indirect_array

2 indirect_array valarray<T>

indirect_array 1 valarray<T> indirect_array

Header<numeric>synopsis

first last init); first last init, BinaryOperationbinary_op);

first1 last1, InputIterator2first2 init);

first1 last1, InputIterator2first2 init, BinaryOperation1binary_op1, ç BinaryOperation2binary_op2); ç

26±

first, ç InputIteratorlast, ç OutputIteratoresult); ç ç first, ç InputIteratorlast, ç OutputIteratoresult, ç BinaryOperationbinary_op); ç

first, ç InputIteratorlast, ç OutputIteratoresult); ç ç first, ç InputIteratorlast, ç OutputIteratoresult, BinaryOperationbinary_op); } 1

first last init);

first last init, BinaryOperationbinary_op);

1 Effects: acc init or i 262)

2 Requires:

binary_op

first1 last1, InputIterator2first2 init);

first1 last1, InputIterator2first2 init, BinaryOperation1binary_op1, BinaryOperation2binary_op2);

1 Effects: acc init or i1 i2 in

__________________ 262)accumulate

±31 2 Requires:

binary_op1andbinary_op2

OutputIterator

partial_sum(InputIteratorfirst last, OutputIteratoresult);

template

OutputIterator

partial_sum(InputIteratorfirst last, OutputIteratoresult binary_op);

1 Effects: i or 2 Returns: . 3 Complexity:Exactly binary_op. 4 Requires:binary_op 5 Notes:result first .

OutputIterator

adjacent_difference(InputIteratorfirst last, OutputIteratoresult);

template

OutputIterator

adjacent_difference(InputIteratorfirst last, OutputIteratoresult, BinaryOperationbinary_op);

1 Effects: i or . result *first .

2 Requires:binary_op 3 Notes:result first . 4 Returns: . 5 Complexity:Exactly binary_op.

1 <cmath>and<cstdlib>(abs(),div(),rand(),srand()), respectively.

26±

Ð Header<cmath>synopsis ___________________________________________ ç ___________________________________________ Macro: HUGE_VAL ç ___________________________________________ Functions: ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

Ð Header<cstdlib> synopsis ç Macros:RAND_MAX ç Types: ç Functions: ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

2 <math.h>and <stdlib.h>

3 int <cstdlib> long 4 ç ç 5 double <cmath> float andlong double 6

±33

ç

S :

[lib.input.output]

1 2

Ð

<iosfwd> <iostream> <ios> <streambuf> <istream> <ostream> <iomanip> <sstream> <cstdlib> <fstream> <cstdio> <cwchar> ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

[lib.iostream.limits.imbue] ç ç ios_base::imbue basic_ios::imbueorbasic_streambuf::imbue ç imbue ç

[lib.iostreams.limits.pos] ç ç charTandtraits traits::pos_type andtraits::off_type arestreamposandstreamoffrespectively.ç traits::pos_type andtraits::off_type ç

Header<iosfwd>synopsis

27± ç

ç ç ç ç

ç ç

±3

} 1 * <iosfwd> ç <iosfwd> 263) ç 2 ç [Note: basic_ios<charT,traits> basic_istream<charT,traits>, basic_ostream<charT,traits> basic_iostream<charT,traits> basic_istreamand basic_ostream.

3 basic_streambuf<charT,traits> ç basic_stringbufandbasic_filebuf.

4 basic_istream ç basic_istringstreamandbasic_ifstream

5 basic_ostream ç basic_ostringstreamandbasic_ofstream

6 basic_iostream ç basic_stringstreamandbasic_fstream.

__________________ 263) <iosfwd>

27± 7 charorwchar_types. 8 fpos<charT> 9 streamposandwstreampos charand wchar_trespectively.

10 streamposandchar_traits<char> ç ç stateT ç

ç pos_type; ç // ... ç } Ð ] Header<iostream>synopsis

} 1 <iostream> <cstdio>(27.8.2). 2 FILE

basic_ios<charT,traits>::Init execution.264) not 265)

1 cin stdin <cstdio>.

__________________ 264) 265) stdin stdoutor stderr.

±5 2 cin cin.tie() returns&cout

forios_base::init (27.4.4.1).

3 cout stdout <cstdio>(27.8.2).

4 cerr stderr <cstdio>(27.8.2).

5 cerr ios_base::init (27.4.4.1).

6 clog stderr <cstdio>(27.8.2).

1 wcin stdin <cstdio>.

2 wcin wcin.tie() returns&wcout ios_base::init (27.4.4.1).

3 wcout stdout <cstdio>(27.8.2).

4 wcerr stderr <cstdio>(27.8.2).

5 wcerr ios_base::init (27.4.4.1).

6 wclog stderr <cstdio>(27.8.2).

Header<ios>synopsis

27±

typedefOFF_T streamoff; typedefSZ_Tstreamsize;

// ç str); str);

str); str);

str); str);

str); str);

str); str);

str); str);

// ç str); str); str);

// ç str); str); str);

// ç str); str); }

typedefOFF_Tstreamoff;

1 streamoff

typedefSZ_Tstreamsize;

2 streamsize 266)

__________________ 266)streamsize size_t streamsize size_t, strstreambuf size_t ssize_t).

ios_base ±7

ios_base

public:

typedefT1fmtflags;

typedefT2iostate;

typedefT3openmode;

typedefT4seekdir;

// ç fmtfl); fmtfl); fmtfl mask);

mask);

prec); wide);

27± ios_base

// ç loc);

// ç index); index);

// destructor ç

// ç index); ç fn index);

protected:

ios_base(); private:

index; iarray; parray; }; } 1 ios_base Ð failure exception; Ð Init ; Ð fmtflags,iostate openmode; Ð seekdir. 2 Ð Ð Ð 3 [Note:

Ð index

Ð long*iarray long

Ð void**parray Ð ]

±9

ios_base::failure

public: msg); }; } 1 failure

msg);

2 Effects: failure exception(msg). 3 Postcondition:

4 Returns: msg

ios_base::fmtflags

typedefT1fmtflags;

1 fmtflags 83: Ð fmtflags effects

boolalpha bool dec fixed hex internal right left oct right scientific showbase showpoint output;

showpos + skipws unitbuf uppercase output. ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

27± Typeios_base::fmtflags 2 Typefmtflags

Ð fmtflags constants

adjustfield basefield floatfield ç ç ç ç ç ç ç ç ç ç

ios_base::iostate typedefT2iostate;

1 iostate Ð iostate effects

badbit eofbit failbit ç ç ç ç ç ç ç

ç ç ç ç ç ç ç

2 Typeiostate

Ð goodbit ios_base::openmode typedefT3openmode;

1 openmode Ð openmodeffects app ate binary in out trunc ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

ios_base::seekdir typedefT4seekdir;

ios_base::seekdir ±11

1 seekdir

Ð seekdir effects beg cur endç ç ç ç ç ç ç ç ç ç

ios_base::Init

public:

Init(); ~Init(); private:

init_cnt; }; } 1 Init <iostream> <cstdio>(27.8.2). 2 Ð init_cnt Init

Init();

3 Effects: Init init_cnt init_cnt cin, cout, cerr, clog(27.3.1),wcin, wcout,wcerr wclog init_cnt.

~Init();

4 Effects: Init

init_cnt cout.flush(), cerr.flush() , clog.flush(),wcout.flush(),wcerr.flush(),wclog.flush().

1 Returns:

fmtfl);

2 Postcondition:fmtfl . 3 Returns: flags().

fmtfl);

27± 4 Effects:Setsfmtflinflags(). 5 Returns: flags(). fmtfl mask);

6 Effects:Clearsmaskinflags() fmtfl &maskinflags(). 7 Returns: flags(). mask);

8 Effects:Clearsmaskinflags().

9 Returns:

sions. prec);

10 Postcondition:prec . 11 Returns: precision().

12 Returns: wide);

13 Postcondition:wide . 14 Returns: width(). functions loc);

1 Effects: (fn,index)

(*fn)(imbue_event,*this,index) ios_base::getloc() fn loc.

2 Returns: locale()

3 Postcondition:loc .

4 Returns: getloc().

ios_base

1 Returns:true false. ç true.

2 Effects: *

27.4.2.5ios_base ±13

ios_base

1 Returns:index++. idx);

2 Effects:Ifiarray long iarray iarray iarray[idx] iword copyfmt 267) fails268) badbit 3 Returns: iarray[idx] long& idx);

4 Effects:Ifparray void parray parrayas parray[idx]

pword copyfmt 269) badbit 5 Returns: parray[idx] void*& 6 Notes: pword(int)

ios_basecallbacks

1 Effects: (fn,index) imbue()(27.4.2.3),copyfmt() ~ios_base() fn index ç 2 ç Requires: fn 3 Notes:

ios_baseconstructors/destructors ios_base();

1 Effects:Eachios_base

~ios_base() 2 Effects: ios_base (fn,index) (*fn)(erase_event,*this,index) ios_basemember fn __________________ 267) iarray parray 268) 269)

27± fpos

fpos

public:

// ç

private; }; } [lib.fpos.members] *

27.4.3.1fposMembers s); 1 Effects:Assignstost.

2 Returns: st. ç [lib.fpos.operations] ç

27.4.3.2fposrequirements ç 1 Ð P fpos, Ð pandq P, Ð O streamoff, Ð o streamoff, Ð sz streamsizeand Ð i int.

27.4.3.2fpos ±15

Ð

P(i)

post: . P(o) fpos ç offset ç O(p) ç offset ç bool ç bool !(p==q) ç fpos +offset

fpos - offset

OFF_T distance streamsize(o) streamsize converts ç O(sz) OFF_T converts ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

[Note: fpos fpos Ð ] 2 traits::pos_type returnP(O(-1)) istream, ostream streambuf traits::pos_type

basic_ios

public:

// Types: ç

state state);

27± basic_ios

except); // ç sb);

// ç tiestr);

sb); rhs);

ch); // ç loc); c c protected:

basic_ios(); sb);

private: ç ç }; } basic_iosconstructors sb);

1 Effects: basic_ios inginit( sb). basic_ios();

2 Effects: basic_ios init

sb); 3 Postconditions:

27.4.4.1basic_ios ±17

Ð ios_base() effects

rdbuf() sb tie() 0 ifsb badbit.

width() 0 precision() 6 getloc() locale() iarray parray ç ç ç ç 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 Returns: tied

buffer. tiestr);

2 Postcondition:tiestr . 3 Returns: tie() .

4 Returns: streambuf sb);

5 Postcondition:sb . 6 Effects:Callsclear(). 7 Returns: rdbuf().

// ç loc);

8 Effects:Callsios_base::imbue(loc) rdbuf()!=0 thenrdbuf()- >pubimbue(loc) (27.5.2.2.1).

9 Returns: ios_base::imbue().

10 Returns:

11 Returns:

12 Returns:

27± fillch);

13 Postcondition:fillch 14 Returns: fill() . rhs);

15 Effects: *this rhs Ð rdstate() andrdbuf() Ð exceptions() exceptions(rhs.except). Ð pwordandiword 270) 16 *this rhs rhs 17 rhs (fn,index) as (*fn)(erase_event,*this,index) exceptions() rhsas(*fn)(copy_event,*this,index).

18 Notes: pword 19 Returns:*this.

1 Returns:Iffail()

2 Returns:fail() .

3 Returns: state 4 Postcondition:If rdbuf()!=0 then state

rdstate()==state|ios_base::badbit . 5 Effects:If

objectfail basic_ios::failure

state); 6 Effects:Calls state) basic_ios::failure (27.4.2.1.1)).

7 Returns:

__________________ 270) non-zero.

±19

8 Returns:true ifeofbit rdstate() .

9 Returns:true iffailbit orbadbit rdstate() .271)

10 Returns:true ifbadbit rdstate() .

11 Returns: rdstate() except);

12 Postcondition:except . 13 Effects:Callsclear(rdstate()) .

ios_basemanipulators fmtflagsmanipulators str);

1 Effects:Callsstr.setf(ios_base::boolalpha). 2 Returns:str. str);

3 Effects:Callsstr.unsetf(ios_base::boolalpha). 4 Returns:str. str);

5 Effects:Callsstr.setf(ios_base::showbase). 6 Returns:str. str);

7 Effects:Callsstr.unsetf(ios_base::showbase). 8 Returns:str. str);

9 Effects:Callsstr.setf(ios_base::showpoint). 10 Returns:str. str);

11 Effects:Callsstr.unsetf(ios_base::showpoint). 12 Returns:str. str);

__________________ 271)Checkingbadbit fail()

27± fmtflagsmanipulators

13 Effects:Callsstr.setf(ios_base::showpos). 14 Returns:str. str);

15 Effects:Callsstr.unsetf(ios_base::showpos). 16 Returns:str. str);

17 Effects:Callsstr.setf(ios_base::skipws). 18 Returns:str. str);

19 Effects:Callsstr.unsetf(ios_base::skipws). 20 Returns:str. str);

21 Effects:Callsstr.setf(ios_base::uppercase). 22 Returns:str. str);

23 Effects:Callsstr.unsetf(ios_base::uppercase). 24 Returns:str. str);

25 Effects:Callsstr.setf(ios_base::unitbuf) . 26 Returns:str. str);

27 Effects:Callsstr.unsetf(ios_base::unitbuf). 28 Returns:str.

adjustfield manipulators str);

1 Effects:Callsstr . 2 Returns:str. str);

3 Effects:Callsstr . 4 Returns:str. str);

5 Effects:Callsstr . 6 Returns:str.

basefieldmanipulators str);

27.4.5.3basefield ±21

1 Effects:Callsstr . 2 Returns:str. str);

3 Effects:Callsstr . 4 Returns:str. str);

5 Effects:Callsstr . 6 Returns:str.

floatfield manipulators str);

1 Effects:Callsstr . 2 Returns:str. str);

3 Effects:Callsstr . 4 Returns:str.

Header<streambuf>synopsis

} 1 <streambuf> charactersequences. 1 Ð Ð Ð Ð directly Ð position.

__________________ 272) dec(ios_base&) basic_ostream& cout.

27± 2 charTarray

Ð the xbeghere);

Ð the

xnexthere);

Ð the xendhere). 3 Ð Ifxnext xbegandxend

charT xbegandxend

Ð Ifxnext xnext< xend is *xnext

Ð Ifxnext xbeg<xnext is ç xnext[-1]

Ð Ifxnext xnext<xend *xnext

basic_streambuf<charT,traits>

public:

// Types: ç

// ç loc);

// ç basic_streambuf<char_type,traits>*

pubsetbuf(char_type*s n); ç off way, ios_base::openmodewhich= ç ç sp, ios_base::openmodewhich= ç ç

±23 basic_streambuf<charT,traits>

// ç // ç

s n);

// ç c); // ç c); s n);

protected:

basic_streambuf();

// ç n); gbeg gnext gend);

// ç n); pbeg pend);

// ç // ç loc);

// ç

setbuf(char_type*s n); ç off way, ios_base::openmodewhich ç sp, ios_base::openmodewhich ç

// ç

s n);

// ç c

27± basic_streambuf<charT,traits>

// ç s n); c }; } 1 basic_streambuf<charT,traits>

various : Ð ; Ð . 2 streambuf basic_streambuf ç typechar.

3 wstreambuf basic_streambuf ç typewchar_t.

basic_streambufconstructors

basic_streambuf(); 1 Effects: basic_streambuf<charT,traits> 273) Ð Ð thegetloc() locale() 2 Notes: getloc() imbue

basic_streambuf

loc); 1 Postcondition:loc . 2 Effects:Callsimbue(loc). 3 Returns: getloc().

4 Returns:Ifpubimbue() loc locale() pubimbue() pubimbue imbue()

s n); 1 Returns:setbuf(s,n).

off way, ios_base::openmodewhich __________________ 273) basic_streambuf

±25 2 Returns:seekoff(off,way,which). sp, ios_base::openmodewhich 3 Returns:seekpos(sp,which).

4 Returns:sync().

1 Returns:

showmanyc()(27.5.2.4.3).

2 Effects:Callssbumpc(). 3 Returns: traits::eof() traits::eof()

sgetc().

4 Returns: uflow() traits::to_int_type(*gptr())

5 Returns: underflow() traits::to_int_type(*gptr()) . s n);

6 Returns:xsgetn(s,n). c); 1 Returns: traits::eq( c,gptr()[-1]) pbackfail(traits::to_int_type( c)) traits::to_int_type(*gptr()) .

2 Returns: pbackfail() traits::to_int_type(*gptr()) . c); 1 Returns:

overflow(traits::to_int_type(c) ) c traits::to_int_type(c) .

27± s n);

2 Returns:xsputn(s,n).

basic_streambuf

1 Returns:

2 Returns:

3 Returns: n); 4 Effects: n. gbeg gnext gend);

5 Postconditions:gbeg ,gnext gend .

1 Returns:

2 Returns:

3 Returns: n); 4 Effects: n. pbeg pend);

5 Postconditions:pbeg ,pbeg pend .

basic_streambuf

1 Effects: 2 Notes: ç

±27 3 s n);

1 Effects: basic_streambuf

2 Ifgptr() gptr()!=egptr() this.

off way, ios_base::openmodewhich

3 Effects: basic_streambuf 4 pos_type

(_lib.iostreams.definitions _). sp, ios_base::openmodewhich

5 Effects: basic_streambuf 6 pos_type .

7 Effects: pbase() pbase()andpptr()

8 Returns: 9 274)

1 Returns: ç underflow() traits::eof() showmanyc() underflow() oruflow() 275) 2 3 Notes:Usestraits::eof() .

s n);

4 Effects: n

bys sbumpc(). n sbumpc() traits::eof() .

5 Returns: 276)

__________________ 274) showmanyc 275)underfloworuflow eof() 276) basic_streambuf xsgetn()andxsputn()

27± 6 Notes:Usestraits::eof() .

7 Notes: basic_streambuf gptr() 8 Returns:traits::to_int_type(c) c character traits::eof() 9 The

gptr() NULL gptr()

10 The is

11 The

eback() eback().

12 Effects: gptr() andegptr() egptr() characters gptr() gptr() gptr() andegptr() non-NULLpointer.

13 Ifeback()andgptr()

eback() eback() n n 14 Returnstraits::eof() .

15 Requires: underflow()

16 Callsunderflow() underflow()returnstraits::eof() traits::eof() traits::to_int_type(*gptr()) and 17 Returns:traits::eof() c

±29 1 Notes: basic_streambuf gptr() traits::eq(*gptr(),traits::to_char_type( c)) returns

The underflow()

Ð Iftraits::eq_int_type( c,traits::eof())

Ð Iftraits::eq_int_type( c,traits::eof()) c

2 Postcondition: gptr(), eback() pptr() underflow().

3 Returns:traits::eof()

pbackfail() traits::eof() 4 Returnstraits::eof() .

s n);

1 Effects: n sputc(c) s. n sputc(c) traits::eof() .

2 Returns: c 3 Effects:

pbase()isNULL atpbase().

traits::eq_int_type( c,traits::eof()) c. 4 Notes: sputc() andsputn()

5 Requires: 277) r r pbase()andpptr() r r

pbase() r pbase() NULLpbase()andpptr() are NULLvalue.

pbase()andpptr() 6 Returns:traits::eof() traits::eof() 278) __________________ 277) basic_streambuf

278)Typically,overflowreturnsc traits::eq_int_type(c,traits::eof())returns traits::not_eof(c).

27± 7 Returnstraits::eof() .

Header<istream>synopsis

ç ç ç ç is); } Header<ostream>synopsis

os);

os);

os); } Header<iomanip>synopsis

// TypesT1,T2 ç T1resetiosflags(ios_base::fmtflagsmask); T2 mask); T3setbase(intbase); template<charT>T4setfill(charTc); T5setprecision(intn); T6setw(intn); }

1 <istream>

basic_istream

±31 basic_istream

public: // basic_ios(_lib.ios_)): ç ç ç ç ç ç // ç sb);

// ç

// ç

pf)(basic_istream<charT,traits>&))ç

pf)(basic_ios<charT,traits>&)) ç

pf)(ios_base&)) ç n); n); n); n); n); n); n); f); f); f); p); (basic_streambuf<char_type,traits>*sb); ç

// ç c); s n); s n, char_typedelim); ç sb); sb, char_typedelim); ç

s n); s n, char_typedelim); ç

27± basic_istream

(streamsizen delim ç s n); s n); c);

}; // ç

charT&); ç ç ç charT*); ç ç ç } 1 basic_istream

2 (or extractors

extract characters rdbuf()->sbumpc()orrdbuf()->sgetc() istream.

3 Ifrdbuf()->sbumpc()orrdbuf()->sgetc()returnstraits::eof() setstate(eofbit) throwios_base::failure 4 badbit badbit exception()

basic_istreamconstructors sb);

±33 basic_istreamconstructors

1 Effects: basic_istream

ingbasic_ios::init( sb) (27.4.4.1). 2 Postcondition:

3 Effects: basic_istream. 4 Notes: rdbuf().

basic_istream::sentry

public:

~sentry(); ç private: }; } 1 sentry

2 Effects:Ifis.good() istrue is.tie() is.tie()->flush() is.tie() is is->rdbuf()- >underflow sentry flush 279)Ifnoskipws is c 3 Notes: is 4 c

ç 5 is.good() istrue, otherwise, false setstate(failbit) ios_base::failure (27.4.4.3))280)

6 [Example: sentry

__________________ 279) fied.280)

27± Classbasic_istream::sentry

basic_istream<charT,traits>::sentry( ç ...

ç break; ç } } ... } Ð ] ~sentry();

7 Effects:None. ç 8 Effects:Returnsok_.

1 sentry noskipws false sentry true typebool thenios::badbit 281)in*this thenç sentry ç *this.

operator>>(short&val); val);

operator>>(int&val); val);

operator>>(long&val); val);

operator>>(float&val); operator>>(double&val); val);

operator>>(bool&val); operator>>(void*&val);

num_get<>

__________________ 281) ios::failure

±35

val); setstate(err);

loc basic_ios Note:

istream_iterator Ð locale istream istream. basic_istream::operator>>

pf)(basic_istream<charT,traits>&)) 1 Returns:pf(*this).282)

pf)(basic_ios<charT,traits>&)); 2 Effects:Callspf(*this). 3 Returns:*this.

pf)(ios_base&)); 4 Effects:Callspf(*this).283) 5 Returns:*this. in, charT*s); in, s); in, s); 6 Effects: in sentry operator>> s width() niswidth() wisen char_type eos. n 7 Ð n-1 Ð Ð ct.is( ct.space,c) c ct is . Ð charT()

extracted.

__________________ 282) ws(basic_istream&)(27.6.1.4). 283) dec(ios_base&)(27.4.5.3).

27± basic_istream::operator>>

operator>> width(0).

8 setstate(failbit)

ios_base::failure (27.4.4.3). 9 Returns:in. in, charT&c); in, c); in, c); 10 Effects: in sentry in c in.setstate(failbit) .

11 Returns:in.

(basic_streambuf<charT,traits>*sb);

12 Effects:Ifsb setstate(failbit) ios_base::failure (27.4.4.3). *this sb Ð Ð Ð 13 setstate(failbit)

ios_base::failure sbandfailbit exceptions()

14 Returns:*this.

1 sentry noskipws true sentry true bool

ios::badbit 284)in *this ç sentry function.

2 Returns:

object.

__________________ 284) ios::failure

±37

3 Effects: c setstate(failbit) , ios_base::failure (27.4.4.3), 4 Returns:c traits::eof() . c); 5 Effects: c.285)

setstate(failbit) ios_base::failure (27.4.4.3)). 6 Returns:*this. s n, char_typedelim);

7 Effects: s.286) Ð n Ð setstate(eofbit) ); Ð c==delim c c 8 setstate(failbit)

ios_base::failure 9 Returns:*this. s n) 10 Effects:Callsget(s,n,widen(’\n’)) 11 Returns: sb, char_typedelim);

12 Effects: sb Ð Ð Ð c c Ð 13 setstate(failbit)

ios_base::failure (27.4.4.3). 14 Returns:*this. sb);

15 Effects:Callsget(s,n,widen(’\n’)) 16 Returns:

__________________ 285) and . 286) and .

27± s n, char_typedelim);

17 Effects: s.287) setstate(eofbit) );

2)c==delim c

288) 3)n setstate(failbit) ).

18 289) 19 setstate(failbit) ios_base::failure (27.4.4.3)).290) 20 charT() 21 Returns:*this. 22 [Example:

{

ç ç ç count ç ç } } } Ð ] s n);

23 Returns:getline(s,n,widen(’\n’))

basic_istream<charT,traits>& ignore(intn delim

__________________ 287) and . 288) gcount() 289) failbit 290) failbit

±39 24 Effects:

Ð ifn (18.2.1),n Ð setstate(eofbit) , ios_base::failure (27.4.4.3));

Ð c c 25 Notes: delim . 26 Returns:*this.

27 Returns:traits::eof() ifgood() rdbuf()->sgetc(). s n);

28 Effects:If!good()callsetstate(failbit) s.291) Ð n Ð setstate(failbit|eofbit) ios_base::failure (27.4.4.3)).

29 Returns:*this. s n);

30 Effects:If!good()callsetstate(failbit) s setstate(eofbit) ios_base::failure Ð If Ð If min(rdbuf()->in_avail(),n)).

31 Returns: c); 32 Effects:If!good()callssetstate(failbit)

rdbuf() rdbuf->sputbackc() rdbuf() sputback() returnstraits::eof() setstate(badbit) ios_base::failure (27.4.4.3)).

33 Returns:*this.

34 Effects:If!good()callssetstate(failbit)

rdbuf() rdbuf()->sungetc() rdbuf() sungetc()returns traits::eof() setstate(badbit) ios_base::failure (27.4.4.3)).

35 Returns:*this.

__________________ 291) and .

27± 36 Effects:Ifrdbuf() rdbuf()->pubsync() setstate(badbit) ios_base::failure traits::eof()

37 Returns:if pos_type(-1) . pos);

38 Effects:If rdbuf()->pubseekpos(pos). 39 Returns:*this. off dir);

40 Effects:If rdbuf()->pubseekoff(off, dir). 41 Returns:*this. basic_istreammanipulators

is); } 1 Effects: c sentry::sentry ws eofbit failbit .

2 Returns:is. basic_iostream

public:

// constructor/destructor ç }; } 1 basic_iostream

basic_iostreamconstructors

1 Effects basic_iostream

calling basic_istream<charT,traits>(sb) basic_ostream<charT,traits>(sb)(27.6.2.1) 2 Postcondition:rdbuf()==sbandgcount()==0.

±41 basic_iostreamdestructor

basic_iostreamdestructor

1 Effects: basic_iostream. 2 Notes: rdbuf().

1 <ostream>

buffer.

basic_ostream

public: // basic_ios(_lib.ios_)): ç ç ç ç ç ç // ç sb);

// ç

// ç

pf)(basic_ostream<charT,traits>&));ç

pf)(basic_ios<charT,traits>&)); ç

pf)(ios_base&)); ç n); n); n); n); n); n); n); f); f); f); p); (basic_streambuf<char_type,traits>*sb); ç

// ç c); s n);

27± basic_ostream // ç }; // ç charT); ç char); ç // specialization ç char); ç // ç ç ç ç ç // ç ç // ç ç ç } 1 basic_ostream 2 (or inserters insert characters rdbuf().sputc(int_type)

basic_ostream rdbuf()except overflow(). 3 badbit badbit exception()

27.6.2.2basic_ostream ±43

basic_ostreamconstructors sb);

1 Effects: basic_ostream

ingbasic_ios<charT,traits>::init( sb) (27.4.4.1). 2 Postcondition: sb.

3 Effects: basic_ostream. 4 Notes: rdbuf(). basic_ostream::sentry

public: ~sentry(); private }; } 1 sentry

2 Ifos.good() os.tie() os.tie()->flush() .292) 3 os.good()istrue, otherwise, false setstate(failbit) ios_base::failure (27.4.4.3))293)

~sentry(); 4 If istrue os.flush().

5 Effects:Returnsok_.

basic_ostream

1 Returns:if pos_type(-1) . __________________ 292) os.tie()->flush() 293)Thesentry

27± basic_ostream

pos);

2 Effects:If rdbuf()->pubseekpos(pos). 3 Returns:*this.

off dir);

4 Effects:If rdbuf()->pubseekoff(off, dir). 5 Returns:*this.

1 sentry returnstrue bool setstate(ios::failbit) , ios::badbit on294)in*this sentry *this. 2 sentryobject.

operator<<(boolval); operator<<(shortval); val);

operator<<(intval); val);

operator<<(longval); val);

operator<<(floatval); operator<<(doubleval); val); val);

1 Effects:

2 num_get<>andnum_put<> ç locale ç

ostreambuf_iterator<> _ostream<> ostream streambuf locale

ostream ios_base

failed setstate(badbit)

__________________ 294) ios::failure

±45 3 Returns:*this. basic_ostream::operator<<

pf)(basic_ostream<charT,traits>&)) 1 Returns:pf(*this).295)

pf)(basic_ios<charT,traits>&)) 2 Effects:Callspf(*this). 3 Returns:*this.296)

pf)(ios_base&)) 4 Effects:Callspf(*this). 5 Returns:*this.

(basic_streambuf<charT,traits>*sb); 6 Effects:Ifsb setstate(badbit) ios_base::failure). 7 sb *this sb Ð Ð Ð sb.

8 setstate(failbit) ios_base::failure setfailbit failbit exceptions() 9 Returns:*this.

__________________ 295) endl(basic_ostream&) 296) dec(ios_base&)(27.4.5.3).

27±

out, charTc);

out, charc);

out, charc);

out, c); out, c); 1 Effects: out sentry ç c char char out.widen(c) c297) width(0) out.

2 Returns:out

out, s); out, s); out, s); out, s); out, s); 3 Requires:s 4 Effects: out sentry ç s traits::length( s) traits::length( s) s out.widen out width(0). ç 5 Returns:out

1 sentry returnstrue bool sentry

__________________ 297) charstream,widen(c) c.

±47 c); 2 Effects: c 298) 3 setstate(badbit) ios_base::failure (27.4.4.3)). 4 Returns:*this. s n);

5 Effects: s.299) Ð n Ð setstate(badbit) ios_base::failure (27.4.4.3)).

6 Returns:*this.

7 Ifrdbuf() rdbuf()->pubsync()

setstate(badbit) ios_base::failure (27.4.4.3)). 8 Returns:*this. basic_ostreammanipulators

os); } 1 Effects:Callsos os.flush() . 2 Returns:os.300)

os); } 3 Effects: os.put(charT()). 4 Returns:os.

os); } 5 Effects:Callsos.flush() . 6 Returns:os.

1 <iomanip> ios_base __________________ 298) and . 299) and . 300) cout

27± 2 smanip

smanipresetiosflags(ios_base::fmtflagsmask);

3 Returns: s out basic_ostream ç expressionout<<s f(s) in basic_istream in>>s f(s) f 301)

ios_base&f(ios_base&str mask) { ç // ç str.setf(ios_base::fmtflags(0),mask); returnstr; } out<<s ostream& out in>>s istream& in.

smanipsetiosflags(ios_base::fmtflagsmask);

4 Returns: s out basic_ostream ç expressionout<<s f(s) in basic_istream expressionin>>s f(s) f

ios_base&f(ios_base&str mask) { ç // ç str.setf(mask); returnstr; } out<<s ostream& out in>>s istream& in.

smanipsetbase(intbase);

5 Returns: s out basic_ostream ç expressionout<<s f(s) in basic_istream expressionin>>s f(s) f

ios_base&f(ios_base&str base) { ç // setbasefield ç str.setf(n n ç n ç ç returnstr; } out<<s ostream& out in>>s istream& in.

smanipsetfill(char_typec);

__________________ 301) clearsios_base::skipws istreamobjectcin resetiosflags(ios_base::showbase)clearsios_base::showbase ostreamobject cout ).

±49 6 Returns: s out ç basic_ostream<charT,traits>andc charT out<<sbehaves f(s) f

basic_ios<charT,traits>&f(basic_ios<charT,traits>&str c) { ç // ç str.fill( c); returnstr; } out<<s ostream& out.

smanipsetprecision(intn);

7 Returns: s out basic_ostream ç expressionout<<s f(s) in basic_istream expressionin>>s f(s) f

ios_base&f(ios_base&str n) { ç // ç str.precision(n); returnstr; } out<<s ostream& out in>>s istream& in.

smanipsetw(intn);

8 Returns: s out basic_ostream ç expressionout<<s f(s) in basic_istream expressionin>>s f(s) f

ios_base&f(ios_base&str n) { ç // ç str.width(n); returnstr; } out<<s ostream& out in>>s istream& in.

1 <sstream> basic_string

Header<sstream>synopsis

27±

ç

ç

ç

ç } basic_stringbuf ç public: ç ç ç ç ç // ç which ç ç str, ç ios_base::openmodewhich ç

// ç

s); ç

protected:

// ç c c

±51 basic_stringbuf

off way, ios_base::openmodewhich ç ç sp, ios_base::openmodewhich ç ç private: mode; }; } 1 basic_stringbuf basic_streambuf characters basic_string. 2 Ð ios_base::openmodemode in out

basic_stringbufconstructors

which=

1 Effects: basic_stringbuf

basic_streambuf() modewithwhich. 2 Notes:

str, ios_base::openmodewhich

3 Effects: basic_stringbuf

basic_streambuf() modewithwhich str basic_stringbuf

which which which

4 Postconditions: str.

1 Returns:Abasic_string basic_stringbuf

basic_string<charT,traits,Allocator>(). s); 2 Effects: basic_stringbuf s basic_stringbuf basic_stringbuf (mode&ios_base::out) (mode&ios_base::in) sequence.

27± 3 Postcondition: s.

1 Returns:

traits::to_int_type(*gptr()) . traits::eof() . c 2 Effects: c

Ð Iftraits::eq_int_type( c,traits::eof()) traits::eq(to_char_type( c),gptr()[-1]) assigns togptr(). Returns:c.

Ð Iftraits::eq_int_type( c,traits::eof()) mode&ios_base::out cto*--gptr().

Returns:c.

Ð Iftraits::eq_int_type( c,traits::eof()) togptr().

Returns:traits::not_eof( c). 3 Returns:traits::eof() 4 Notes: c 5 Effects: c

Ð Iftraits::eq_int_type( c,traits::eof())

sputc(c). c. Ð Iftraits::eq_int_type( c,traits::eof()) traits::eof() .

6 Notes: 7 Returns:traits::eof()

Notes: (mode .

(mode egptr() to epptr()).

off way, ios_base::openmodewhich

10 *

Effects: 90:

±53

Ð seekoff positioning

(which (which (which

basic_ios::out)) andway==either basic_ios::beg or basic_ios::end Otherwise ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç

11 gptr() orpptr() newoff

Ð newoffvalues

Condition newoffValue way 0 way xnext-xbeg). way xend-xbeg) (newoff+ off or(xend- xbeg newoff + off) ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç

12 xbeg+newoff+off xnext. 13 Returns:pos_type(newoff) newoff off_type),

tion.

sp which

14 Effects: sp Ð If(which Ð If(which Ð Ifsp

seekoff,seekpos,tellg ,tellp 15 Returns:sp pos_type(off_type(-1))

s n);

27± 16 Effects: setbuf(0,0) 17 Returns:this.

basic_istringstream ç public: ç ç ç ç ç // ç which

str, ç ios_base::openmodewhich ç

// ç s); private: sb; ç }; } 1 basic_istringstream<charT,traits,Allocator> basic_string<charT,traits,Allocator> basic_stringbuf<charT,traits,Allocator>

Ð sb stringbufobject.

basic_istringstreamconstructors

which

1 Effects: basic_istringstream<charT,traits> basic_istream(&sb) sb with basic_stringbuf<charT,traits,Allocator>(which|ios_base::in)) (27.7.1.1).

str, ios_base::openmodewhich

2 Effects: basic_istringstream<charT,traits> basic_istream(&sb) sb with basic_stringbuf<charT,traits,Allocator>(str, which (27.7.1.1).

±55

1 Returns:(basic_stringbuf<charT,traits,Allocator>*)&sb.

2 Returns:rdbuf()->str().302) s); 3 Effects:Callsrdbuf()->str(s). basic_ostringstream ç public:

// Types: ç

// ç which str, ç ios_base::openmodewhich ç // ç s); private: sb; ç }; } 1 basic_ostringstream<charT,traits,Allocator> basic_string<charT,traits,Allocator> basic_stringbuf

Ð sb stringbufobject.

basic_ostringstreamconstructors which 1 Effects: basic_ostringstream basic_ostream(&sb) sb with basic_stringbuf<charT,traits,Allocator>(which (27.7.1.1).

__________________ 302)rdbuf() object.

27± basic_ostringstreamconstructors

str, ios_base::openmodewhich 2 Effects: basic_ostringstream<charT,traits> basic_ostream(&sb) sb with basic_stringbuf<charT,traits,Allocator>(str, which (27.7.1.1).

1 Returns:(basic_stringbuf<charT,traits,Allocator>*)&sb.

2 Returns:rdbuf()->str().303) s); 3 Effects:Callsrdbuf()->str(s). basic_stringstream ç public:

// Types ç

// constructors/destructors ç ç ç ç // Members: ç

private: sb; }; ç } ç 1 basic_stringstream<charT,traits> basic_string<charT,traits,Allocator> basic_stringbuf<charT,traits,Allocator> __________________ 303)rdbuf() object.

±57 basic_stringstream

Ð sb stringbufobject. _

1 Effects: basic_stringstream<charT,traits> basic_iostream(&sb) sb with basic_stringbuf<charT,traits,Allocator>(which).

2 Effects: basic_stringstream<charT,traits> basic_iostream(&sb) sb with basic_stringbuf<charT,traits,Allocator>(str,which).

1 Returns:&sb

2 Returns:rdbuf()->str().304)

3 Effects:Callsrdbuf()->str(str) .

1 <fstream> ç

Header<fstream>synopsis

__________________ 304)rdbuf() object.

27±

} 2 * FILE FILE <cstdio>(27.8.2).305)

Ð File ischar(byte).306) Ð

basic_filebuf

public: ç ç ç ç ç // ç basic_filebuf();

// ç ç s mode); ç

__________________ 305) FILE typedef typedef 306) filebufshould

±59 basic_filebuf

protected:

// ç c c setbuf(char_type*s n); ç off way, ios_base::openmodewhich ç ç sp which ç loc); }; } 1 basic_filebuf<charT,traits> 2 basic_filebuf<charT,traits> FILEs. 3 Ð Ð Ð 4 basic_filebuf traits::pos_type is fpos<traits::state_type> 5 a_codecvt a_codecvt=

basic_filebufconstructors basic_filebuf();

1 Effects: basic_filebuf<charT,traits>

withbasic_streambuf<charT,traits>()(27.5.2.1). 2 Postcondition: .

3 Effects: basic_filebuf<charT,traits> close().

27± 1 Returns:true open s, ios_base::openmodemode);

2 Effects:If filebuf as required. NTBSs ç std::fopen(s,modstr)). TheNTBSmodstr mode Ð ios_ stdio equivalent

+ "w" "a" "w" + "r" "r+" "w+" "wb" "ab" "wb" "rb" "r+b" "w+b" ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

Ifmode 3 (mode std::fseek( file ,0,SEEK_END)).307) ç 4 close() 5 Returns:this

6 Effects:If overflow(EOF) *this (betweenunderflow, overflow,seekoff seekpos overflow a_codecvt.unshift(possibly

overflow(EOF) std::fclose( file )).308)If ç overfloworstd::fclose closefails. ç 7 Returns:this

__________________ 307) SEEK_END and <cstdio>(27.8.2).

308) fclose(FILE*) <cstdio>(27.8.2). ç

±61 8 Postcondition: .

1 Effects: basic_streambuf::showmanyc()(27.5.2.4). 2 Notes:

3 Effects: basic_streambuf<charT,traits>::

underflow() extern_buf doing ç ç ç ç ç ç ç fpos_t intern_buf andintern_end r a_codecvt.in() intern_buf intern_buf.

4 Effects: basic_streambuf<charT,traits>::

uflow() underflow. c 5 Effects: c

Ð Iftraits::eq_int_type( c,traits::eof()) traits::eq(to_char_type( c),gptr()[-1]) gptr().

Returns:c.

Ð Iftraits::eq_int_type( c,traits::eof())

cthere. Returns:c.

Ð Iftraits::eq_int_type( c,traits::eof())

gptr(). Returns:traits::not_eof( c).

6 Returns:traits::eof() 7 Notes:If

c

27± 8 Effects:

basic_streambuf<charT,traits>::overflow(c) ç ç ç ç ç ç ç Ð If

Ð If b p.

Ð If xbuf upto xbuf_end endtop

Ð xbuftoxbuf_end andb ç (buf BSIZE 9 Returns:traits::not_eof(c) traits::eof()

s n);

10 Effects:Ifsetbuf(0,0) ç

pbase()andpptr()

off way, ios_base::openmode

11 Effects:Letwidthdenotea_codecvt.encoding() ç &&width or ç ç width ç . 12 Notes: ç width ç ç whence int,

Ð seekoff effects

wayValue stdio Equivalent basic_ios::beg SEEK_SET basic_ios::cur SEEK_CUR basic_ios::end SEEK_END ç ç ç ç ç ç ç ç ç ç

13 Returns: pos_type

±63 sp sp Ð if(which&ios_base::in)!=0 sp

Ð if(which&ios_base::out)!=0 ç sp. 14 Ifsp sp (seekofforseekpos 15 Returns:sp _lib.iostreams.definitions_). ç

16 Effects: filebuf::overflow

loc);

17 Precondition: a_codecvt.encoding() loc. * 18 Effects: loc until imbue.

19 Note:

basic_ifstream

public: ç ç ç ç ç // ç basic_ifstream(); s, ios_base::openmodemode ç

// ç

s mode ç

private: sb; ç }; } 1 basic_ifstream<charT,traits>

basic_filebuf<charT,traits>

27± basic_ifstream

Ð sb filebuf object.

basic_ifstreamconstructors

basic_ifstream();

1 Effects: basic_ifstream<charT,traits>

withbasic_istream(&sb) sbwithbasic_filebuf<charT,traits>()) ç s mode ç

2 Effects: basic_ifstream

basic_istream(&sb) sb withbasic_filebuf<charT,traits>()) rdbuf()->open(s,mode|in) .309) setstate(failbit) ios_base::failure).

1 Returns:(basic_filebuf<charT,traits>*)&sb.

2 Returns:rdbuf()->is_open().310)

s mode ç

3 Effects:Callsrdbuf()->open(s,mode|in) ç setstate(failbit) ios_base::failure (27.4.4.3)).

4 Effects:Callsrdbuf()->close() false setstate(failbit) ios_base::failure (27.4.4.3)).

basic_ofstream

public: ç ç ç ç ç // ç basic_ofstream(); s, ios_base::openmodemode ç ç __________________ 309)rdbuf() object. 310)rdbuf() object.

±65 basic_ofstream

// ç

s mode ç private: sb; ç }; } 1 basic_ofstream<charT,traits>

basic_filebuf<charT,traits>

Ð sb filebuf object.

basic_ofstreamconstructors basic_ofstream();

1 Effects: basic_ofstream<charT,traits> withbasic_ostream(&sb) sbwithbasic_filebuf<charT,traits>())

s mode ç 2 Effects: basic_ofstream<charT,traits> withbasic_ostream(&sb) sbwithbasic_filebuf<charT,traits>()) rdbuf()->open(s, mode|out).311) setstate(failbit) ios_base::failure).

1 Returns:(basic_filebuf<charT,traits>*)&sb.

2 Returns:rdbuf()->is_open(). s mode ç 3 Effects:Callsrdbuf()->open(s,mode|out)

setstate(failbit) ios_base::failure (27.4.4.3)).

4 Effects:Callsrdbuf()->close()

setstate(failbit) ios_base::failure (27.4.4.3)). basic_fstream

__________________ 311)rdbuf() filebufobject.

27± basic_fstream

public: ç ç ç ç ç // constructors/destructor ç basic_fstream(); ç ç // Members: ç ç ç private: sb; }; ç } ç 1 basic_fstream<charT,traits> ç basic_filebuf<charT,traits>

Ð sb basic_filebufobject.

basic_fstreamconstructors

basic_fstream();

1 Effects: basic_fstream<charT,traits>

withbasic_iostream(&sb) sbwithbasic_filebuf<charT,traits>().

2 Effects: basic_fstream<charT,traits>

withbasic_iostream(&sb) sbwithbasic_filebuf<charT,traits>().

rdbuf()->open(s,mode) setstate(failbit) ios_base::failure).

1 Returns:&sb

±67 2 Returns:rdbuf()->is_open(). 3 Effects:Callsrdbuf()->open(s,mode) setstate(failbit) ios_base::failure 4 Effects: Calls rdbuf()->close() setstate(failbit) ios_base::failure).

1 <cstdio>. Ð Header<cstdio>synopsis Macros:

Types: Functions:

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

S :

[gram]

1

structs.

1 typedef template

typedef-name:

identifier

namespace-name:

original-namespace-name namespace-alias

original-namespace-name:

identifier

namespace-alias:

identifier

class-name:

identifier template-id

enum-name:

identifier

template-name:

identifier

typedef-name class-name(9.1).

hex-quad:

universal-character-name:

\uhex-quad \U

A± preprocessing-token:

header-name identifier pp-number character-literal string-literal preprocessing-op-or-punc

token:

identifier keyword literal operator punctuator

header-name:

<h-char-sequence > "q-char-sequence " h-char-sequence:

h-char

h-char: > q-char-sequence:

q-char

q-char: " pp-number:

digit . digit

pp-numberesign pp-numberEsign pp-number.

identifier:

nondigit

nondigit:

universal-character-name

digit:

±3 preprocessing-op-or-punc : ç ç ç ç ç ç ç ç ç literal:

integer-literal character-literal floating-literal string-literal boolean-literal

integer-literal: opt opt opt decimal-literal:

nonzero-digit

octal-literal: 0 hexadecimal-literal:

0xhexadecimal-digit 0Xhexadecimal-digit

nonzero-digit:

octal-digit:

hexadecimal-digit:

integer-suffix: opt opt unsigned-suffix:

long-suffix:

A± character-literal:

’c-char-sequence ’ L’c-char-sequence ’ c-char-sequence:

c-char

c-char: ’ \ escape-sequence universal-character-name

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-literal: optfloating-suffixopt opt fractional-constant:

digit-sequenceopt. digit-sequence digit-sequence.

exponent-part:

e signoptdigit-sequence Esignoptdigit-sequence

sign:

digit-sequence:

digit

floating-suffix:

string-literal:

"s-char-sequence

opt" L"s-char-sequence

opt"

±5 s-char-sequence:

s-char

s-char: " \ escape-sequence universal-character-name

boolean-literal:

false true

translation-unit:

declaration-seqopt

primary-expression:

literal this ( expression) * id-expression

id-expression:

unqualified-id qualified-id

unqualified-id: * identifier operator-function-id conversion-function-id

template-id

qualified-id: ç ::optnested-name-specifier templateoptunqualified-id ç :: identifier ç :: operator-function-id ç :: template-id ç

nested-name-specifier:

class-or-namespace-name

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

class-or-namespace-name:

class-name namespace-name

A± postfix-expression: ç primary-expression postfix-expression

[ expression] postfix-expression

( expression-listopt) simple-type-specifier

( expression-listopt) opt ( expression-listopt) ç optnested-name-specifier templateopttemplate-id( expression-listopt) ç postfix-expression optid-expression ç postfix-expression optid-expression ç postfix-expression

. pseudo-destructor-name postfix-expression

->pseudo-destructor-name 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

pseudo-destructor-name: ç ::optnested-name-specifier opttype-name type-name ç ::optnested-name-specifier templatetemplate-idtype-name ç ::optnested-name-specifier opt~type-name ç

unary-expression:

postfix-expression ++cast-expression -- cast-expression

sizeofunary-expression

type-id) new-expression delete-expression

unary-operator:

new-expression:

::optnewnew-placementopt opt ::optnewnew-placementopt( type-id) new-initializeropt

new-placement:

( expression-list)

new-type-id: opt new-declarator: opt direct-new-declarator

direct-new-declarator:

[ expression] direct-new-declarator

[ constant-expression ]

±7 new-initializer:

( expression-listopt)

delete-expression:

::optdeletecast-expression ::opt cast-expression

cast-expression:

unary-expression ( type-id) cast-expression

pm-expression:

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

multiplicative-expression:

pm-expression multiplicative-expression

* pm-expression multiplicative-expression

/ pm-expression multiplicative-expression

%pm-expression

additive-expression:

multiplicative-expression additive-expression

+multiplicative-expression additive-expression

- multiplicative-expression

shift-expression:

additive-expression shift-expression<<additive-expression shift-expression>>additive-expression

relational-expression:

shift-expression relational-expression

<shift-expression relational-expression

>shift-expression relational-expression

<=shift-expression relational-expression

>=shift-expression

equality-expression:

relational-expression equality-expression

==relational-expression equality-expression

!=relational-expression

and-expression:

equality-expression and-expression&equality-expression

exclusive-or-expression:

and-expression exclusive-or-expression

^ and-expression

inclusive-or-expression:

exclusive-or-expression inclusive-or-expression

| exclusive-or-expression

logical-and-expression:

inclusive-or-expression logical-and-expression

&&inclusive-or-expression

A± logical-or-expression:

logical-and-expression logical-or-expression

|| logical-and-expression

conditional-expression:

logical-or-expression logical-or-expression

? expression: assignment-expression

assignment-expression:

conditional-expression

throw-expression

assignment-operator : expression:

assignment-expression expression, assignment-expression

constant-expression:

conditional-expression

statement:

labeled-statement expression-statement compound-statement selection-statement iteration-statement jump-statement declaration-statement try-block

labeled-statement:

identifier: statement caseconstant-expression: statement statement

expression-statement:

expressionopt;

compound-statement:

{ statement-seqopt}

statement-seq:

statement

selection-statement:

condition) statement condition) statementelse statement condition) statement

condition:

expression =assignment-expression

±9 iteration-statement: condition) statement dostatement expression opt; expressionopt) statement

for-init-statement:

expression-statement simple-declaration

jump-statement:

returnexpressionopt; gotoidentifier;

declaration-statement:

block-declaration

declaration-seq:

declaration

declaration:

block-declaration function-definition template-declaration explicit-instantiation explicit-specialization linkage-specification namespace-definition

block-declaration:

simple-declaration asm-definition namespace-alias-definition using-declaration using-directive

simple-declaration:

decl-specifier-seq

optinit-declarator-list opt;

decl-specifier:

storage-class-specifier type-specifier function-specifier friend typedef

decl-specifier-seq:

decl-specifier-seq

optdecl-specifier

storage-class-specifier:

auto register static extern mutable

A± function-specifier:

inline virtual explicit

typedef-name:

identifier

type-specifier: ç simple-type-specifier ç class-specifier ç enum-specifier ç elaborated-type-specifier ç cv-qualifier ç

simple-type-specifier: ç ::optnested-name-specifier opttype-name ::optnested-name-specifier templatetemplate-id ç char wchar_t bool short int long signed unsigned float double void

type-name:

class-name enum-name typedef-name

elaborated-type-specifier:

class-key::optnested-name-specifier optidentifier optnested-name-specifier optidentifier opt ç optnested-name-specifier templateopttemplate-id ç

enum-name:

identifier

enum-specifier:

enumidentifieropt{ enumerator-listopt}

enumerator-list:

enumerator-definition enumerator-list, enumerator-definition

enumerator-definition:

enumerator enumerator=constant-expression

enumerator:

identifier

±11 namespace-name:

original-namespace-name namespace-alias original-namespace-name:

identifier

namespace-definition:

named-namespace-definition unnamed-namespace-definition

named-namespace-definition:

original-namespace-definition extension-namespace-definition

original-namespace-definition:

namespaceidentifier{ namespace-body}

extension-namespace-definition:

namespaceoriginal-namespace-name

{ namespace-body}

unnamed-namespace-definition: namespace-body}

namespace-body:

declaration-seqopt

namespace-alias:

identifier

namespace-alias-definition:

namespaceidentifier=

qualified-namespace-specifier:

::optnested-name-specifier optnamespace-name

using-declaration: opt::opt ;

unqualified-id;

using-directive: optnested-name-specifier opt asm-definition: string-literal

linkage-specification:

externstring-literal{ declaration-seqopt} extern

init-declarator-list:

init-declarator init-declarator-list, init-declarator

init-declarator: opt

A± declarator:

direct-declarator

direct-declarator:

declarator-id direct-declarator( parameter-declaration-clause

) cv-qualifier-seq optexception-specification opt direct-declarator[ constant-expressionopt] ( declarator)

ptr-operator:

* cv-qualifier-seq opt & ::optnested-name-specifier

* cv-qualifier-seq opt cv-qualifier-seq: opt cv-qualifier:

const volatile

declarator-id: ç id-expression ç ::optnested-name-specifier opttype-name

type-id: opt type-specifier-seq: opt abstract-declarator: opt direct-abstract-declarator

direct-abstract-declarator:

direct-abstract-declarator opt ç ( parameter-declaration-clause

) cv-qualifier-seq optexception-specification opt ç 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:

=assignment-expression opt opt=assignment-expression

±13 function-definition:

decl-specifier-seq

opt optfunction-body decl-specifier-seq opt function-body:

compound-statement

initializer:

=initializer-clause (expression-list)

initializer-clause:

assignment-expression { initializer-list,opt}

initializer-list:

initializer-clause initializer-list, initializer-clause

class-name:

identifier template-id

class-specifier:

class-head{ member-specification opt}

class-head: ç optbase-clauseopt ç opt ç opt opt ç

class-key:

class struct union

member-specification: opt access-specifier: member-specification opt member-declaration:

decl-specifier-seq

optmember-declarator-list opt;

function-definition

;opt ::optnested-name-specifier templateoptunqualified-id; ç using-declaration template-declaration

member-declarator-list:

member-declarator member-declarator-list

, member-declarator

member-declarator: opt opt identifieropt: constant-expression

A± pure-specifier:

constant-initializer:

=constant-expression

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

conversion-function-id: ç operatorconversion-type-id ç

conversion-type-id: opt conversion-declarator: opt ctor-initializer:

: mem-initializer-list

mem-initializer-list:

mem-initializer mem-initializer, mem-initializer-list

mem-initializer:

mem-initializer-id

( expression-listopt)

mem-initializer-id:

::optnested-name-specifier optclass-name identifier

operator-function-id:

operatoroperator

±15 operator:

template-declaration : exportopt template-parameter-list>declaration

template-parameter-list : template-parameter template-parameter-list

, template-parameter

template-parameter:

type-parameter parameter-declaration

type-parameter:

classidentifieropt classidentifieropt=type-id typenameidentifieropt typenameidentifieropt=type-id

template-parameter-listidentifieropt template-parameter-listidentifieropt=id-expression

template-id:

template-name<template-argument-list opt>

template-name : identifier

template-argument-list : template-argument template-argument-list

, template-argument

template-argument : assignment-expression type-id id-expression

explicit-instantiation : templatedeclaration

explicit-specialization : declaration

try-block: try function-try-block:

try ctor-initializeropt

A± handler-seq: opt handler: exception-declaration

) compound-statement

exception-declaration:

type-specifier-seq ... throw-expression:

throwassignment-expression opt exception-specification: type-id-listopt)

type-id-list:

type-id type-id-list, type-id

preprocessing-file:

groupopt

group:

group-part

group-part:

pp-tokensoptnew-line if-section control-line

if-section: optelse-groupoptendif-line

if-group: opt opt opt elif-groups:

elif-group

elif-group: opt else-group: opt endif-line: new-line

±17 control-line:

opt) pp-tokensoptnew-line pp-tokensoptnew-line # new-line lparen:

replacement-list:

pp-tokensopt pp-tokens:

preprocessing-token

new-line:

[limits]

1 * 2 Ð [256]. Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð * Ð #include Ð switch switch Ð Ð Ð struct-declaration-list[256]. Ð atexit() [32].

B± Ð Ð Ð Ð * Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð try Ð

Compatibility [diff]

1 ment.

2.3 1 Change: //

Rationale:

{ ç +a; } //* 2.11 2 Change:

Rationale:

Common. 2.13.2 3 Change: int tochar Rationale:

C±

on Simple. sizeof(’x’) Subclause_lex.string:

4 Change: ª charºtoª .º ª wchar_tºtoª .º Rationale:

char* ç ç

3.1 1 Change: ª º

Rationale: ç Seldom. 3.3

±3 2 Change:Astruct

Rationale:

struct struct struct rare.

3 Change: const extern Rationale:Becauseconst const const

Seldom 3.6 4 Change:

Rationale: . Seldom 3.9 5 Change: ª º struct ªcompatibleº Rationale: ª º ç ª º Common.

4.10 6 Change:Convertingvoid*

} ç Rationale: ç

C±

ç used. 4.10 7 Change: void* Rationale:

Seldom.

5.2.2 1 Change:

Rationale:

ªobsolescentº

Common.

2 Change:

Rationale:

Seldom.

switchandgotostatements) 1 Change:

Rationale:

Seldom.

±5 6.6.3 2 Change:

Rationale:

7.1.1 1 Change: static orextern ç // ... ç }; Rationale: static

Seldom. 7.1.3 2 Change:

spaces) Example: ç ç Rationale: class, struct orunion ç Seldom.

C±

3 Change:

Rationale:

Seldom.

4 Change:

decl-specifier-seq type-specifier

Rationale:

Common. 7.2 5 Change:

Example: ç Rationale:

Common. 7.2 6 Change: int.

Example: ç ç Rationale:

±7

8.3.5

1 Change:

Example: means ç unknown) ç Rationale: arguments).

ªobsolescentº

Common.

2 Change:

allowed Example: ç ç Rationale:

8.4 3 Change: ªold-styleº ªold-styleº ªobsolescent.º Rationale:

8.5.2

4 Change: ’\0’ ’\0’ Example: ç

C± Rationale:

’\0’.

1 Change:

Example: { } Rationale: class,struct,unionor enum

:: Seldom. 9.7 2 Change:

Example: }; ç Rationale:

ç

±9 and ç };

Seldom. 9.9 3 Change:

tion Example:

ç }; Rationale:

renamed. Seldom.

1 Change:

ç ç Rationale:

const_cast Seldom.

C±

1 Change:Whether

Rationale: STDC ç marketplace. STDC 1 2 3 <and>

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

4

±11

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

5 Ð

ç ç ç ç ç ç

ç ç ç ç ç ç

6 Ð ç ç 7

C±

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 ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç 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

wchar_t 1 wchar_t <cstddef>,<cstdlib> <cwchar>(21.4).

<iso646.h> ±13

<iso646.h> 1 and,and_eq,bitand,bitor,compl,not_eq,not,or,or_eq,xor xor_eqare <ciso646>.

NULL 1 NULL <clocale>,<cstddef>,<cstdio>,<cstdlib>,<cstring>, <ctime> <cwchar>

1 Header<cstring>

Ð strchr Ð strpbrk Ð strrchr Ð strstr Ð memchr 2 1 Header<cstdlib>

Ð atexit Ð exit Ð abort

2 Header<csetjmp>

Ð longjmp

offsetof(type, member-designator) 1 offsetof <cstddef> type

1 calloc, malloc realloc

[depr]

1 mentations.

2 deprecated

1 bool ++

1 static 1 1 ç 1 Ð __________________________________________________________________________ ç ç ç ç ç ç ç ç ç

2 name.h cname spacestd using-declaration(7.3.3) 3 [Example: <cstdlib> std. <stdlib.h> Ð ]

D±

1 public:

typedefT1 io_state; typedefT2open_mode; typedefT3 seek_dir; typedefOFF_T streamoff; typedefOFF_T streampos; }; } 2 io_state T1 iostate

3 open_mode T2 openmode

4 seek_dir T3 seekdir

5 streamoff OFF_T ç (27.4.1).

6 streampos POS_T ç (27.2). 7 sbumpc()(27.5.2.2.3):

public: }; } 8 clause_lib.iostreams_:

public: state);

state); }; public: };

±3

public: off way, ios_base::open_modewhich sp, ios_base::open_modewhich }; public: ç s mode); ç }; public: s mode }; public: s mode }; } 9 * char*streams

1 <strstream>

strstreambuf

public: alsize_arg palloc_arg pfree_arg)(void*));

strstreambuf(char*gnext_arg n pbeg_arg gnext_arg n);

gnext_arg n, pbeg_arg

gnext_arg n); gnext_arg n, pbeg_arg

gnext_arg n);

D± strstreambuf

freezefl ç

protected: c c off way, ios_base::openmodewhich

sp which

s n);

private: ; ; ; ; ; // ; alsize;

palloc)(size_t); pfree)(void*); }; } 1 strstreambuf character attributes.

2 [Note: T1) calledstrstate

Ð allocated strstreambufobject;

Ð constant const

Ð dynamic

Ð frozen Ð ] 3 [Note:

Ð strstreambufobject;

Ð int alsize

Ð palloc)(size_t)

Ð pfree)(void*) Ð ]

4 strstreambuf seeklowand seekhigh gnext seeklowequals gbegandseekhigh pend pend gend.

D.7.1.1strstreambuf ±5

strstreambufconstructors alsize_arg 1 Effects: strstreambuf streambuf().

Ð strstreambuf(streamsize) effects

palloc pfree ç ç ç ç ç ç

ç ç ç ç ç ç

palloc_arg pfree_arg)(void*)); 2 Effects: strstreambuf streambuf().

Ð effects

alsize ç ç ç ç ç ç

ç ç ç ç ç ç

strstreambuf(char*gnext_arg n pbeg_arg gnext_arg n, pbeg_arg gnext_arg n, pbeg_arg 3 Effects: strstreambuf streambuf().

Ð strstreambuf(charT*,streamsize,charT*) effects

strmode 0 alsize palloc pfree ç ç ç ç ç ç

ç ç ç ç ç ç

4 gnext_arg N

Ð Ifn , Nisn. Ð Ifn , Nisstd::strlen( gnext_arg). Ð Ifn , NisINT_MAX.312) __________________ 312) <cstring> INT_MAX <climits>(18.2).

D± strstreambufconstructors

5 Ifpbeg_arg

setg(gnext_arg, gnext_arg, gnext_arg+N); 6 setg(gnext_arg, gnext_arg, pbeg_arg); setp(pbeg_arg, pbeg_arg+N);

gnext_arg n);

gnext_arg n);

gnext_arg n); 7 Effects: strstreambuf((char*)gnext_arg,n) constantinstrmode.

8 Effects: strstreambuf strmode & allocated andstrmode & frozen .

(_lib.strstreambuf.virtuals _ freezefl ç 1 Effects:Ifstrmode&dynamic

lows: Ð Iffreezefl istrue frozeninstrmode. ç Ð frozeninstrmode.

2 Effects:Callsfreeze() gbeg. 3 Notes:

4 Effects: pnext pnext-pbeg.

strstreambuf c 1 * Effects: c Ð Ifc cto*pnext++.

Returns c. Ð Ifc EOF.

2 ReturnsEOF 3 Notes: n 313) If __________________ 313) alsize

±7 strstreambuf

palloc (*palloc)(n) n] EOF allocatedinstrmode.

4 p pfree (*pfree)(p) delete[] p.

5 Ifstrmode&dynamic strmode&frozen c 6 * c Ð Ifc (char)c ==gnext[- 1] gnext tognext. Returnsc.

Ð Ifc strmode&constant cto*--gnext.

Returnsc.

Ð Ifc gnext to gnext. EOF.

7 ReturnsEOF 8 Notes:

9 * Effects: Ð gnext.

Ð pnext gend gend gnext pnext. Returns gnext.

10 ReturnsEOF 11 Notes:

off way which

12 *

Effects:

104:

D± strstreambuf

Ð seekoff positioning ç ___________________________________________________________ ___________________________________________________________ç (which ç (which ç * (which

ios::out)) andway== ç eitherios::beg or ç ios::end ç ç ç ___________________________________________________________ ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç

13 * newoff

Ð newoffvalues

Condition newoffValue way 0 way xnext-xbeg) way seekhigh seekhigh-xbeg) newoff+ off (seeklow- xbeg),

seekhigh- xbeg (newoff+ off) ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç

14 xbeg+newoff+off xnext. 15 Returns:pos_type(newoff) newoff off_type),

tion. *

sp which

16 Effects: sp Ð If(which Ð If(which Ð 17 newoffromsp.offset() :

Ð Ifnewoff seekhighseeklow Ð newoff xbeg

±9 strstreambuf

pointerxnext. 18 Returns:pos_type(newoff) newoff off_type),

tion. s n);

19 Effects: strstreambuf.

istrstream

public: s); s); s n);

istrstream(char*s n);

private: sb; }; } 1 istrstream strstreambuf strstreambuf

Ð sb strstreambufobject.

istrstream constructors s); s); 1 Effects: istrstream istream(&sb) and initializingsbwithstrstreambuf(s,0)). s NTBS.

s n); 2 Effects: istrstream istream(&sb) and initializingsbwithstrstreambuf(s,n)). s n n

1 Returns:(strstreambuf*)&sb.

2 Returns:rdbuf()->str().

D± ostrstream

ostrstream

public:

ostrstream(); ostrstream(char*s n mode

freezefl ç

private: sb; }; } 1 ostrstream strstreambuf strstreambuf

Ð sb strstreambufobject.

ostrstreamconstructors ostrstream();

1 Effects: ostrstream ostream(&sb) and initializingsbwithstrstreambuf()). ostrstream(char*s n mode 2 Effects: ostrstream ostream(&sb), sb Ð Ifmode s nelements. strstreambuf(s, n, s).

Ð Ifmode s n

anNTBS s.

strstreambuf(s, n, s s)).314) ç

1 Returns:(strstreambuf*)&sb. freezefl ç 2 Effects:Callsrdbuf()->freeze(freezefl).

3 Returns:rdbuf()->str().

__________________ 314) <cstring>(21.4).

±11 4 Returns:rdbuf()->pcount(). strstream

public:

// Types ç

// consturctors/destructor ç strstream();

// Members: ç ç private: }; } 1 strstream strstreambuf.

astrstreambuf

Ð sb strstreambufobject.

strstreamconstructors strstream();

1 Effects: strstream iostream(&sb).

2 Effects: strstream iostream(&sb) and initializingsb Ð Ifmode&app==0s n ç strstreambuf(s,n,s).

Ð Ifmode&app==0s n ç NTBS s ç strstreambuf(s,n,s+std::strlen( s)).

strstreamdestructor

D± strstreamdestructor 1 Effects: strstream. 2 Returns:&sb.

strstreamoperations ç 1 Effects:Callsrdbuf()->freeze(freezefl). 2 Returns:rdbuf()->str(). 3 Returns:rdbuf()->pcount(). ç ç

Universal-character-names [extendid] ç

1 2 ± ± * ± ± ± ± ± ± ±1ef9 ± ± ± ± ±03f3, 1f00± ± ± ± ± ± ±1fb4, 1fb6± ± ± ± ± ± ± ±1ffc ± ± ± ± ± ± ±04cc, 04d0± ± ±04f9

± ±0587 ± ±05f4 ± ± ± ± ± ±06e7

± ±0962 ± ± ± ± ± ± ±09e1, 09f0±09f1

± ± ± ± ± ± ±0a39, 0a59±

± ± ± ± ± ± ± ± ± ± ± ± ±0b5d, 0b5f±0b61

± ± ± ± ± ± ±0baa, 0bae± ±0bb9

± ± ± ± ± ±0c61 ± ± ± ± ± ±0ce1 ± ± ± ± ±0d61

E± ± ± ± ±0e5b ± ± ± ± ± ± ± ±10f6 ± ±309e ±30fe ±312c ± ± ±11f9 ± ± ± ± ± ±fbb1, fbd3± ± ± ± ± ± ± ± ±ffbe, ffc2± ± ± ± ±9fa5 *