[intro]

1

Standard.

2

3

4

5

6

7

1 Ð .Ð± CÐ ISO/IEC:1990 ±2 .1)__________________1)

1 ±

1 ª º ª º 2

3

4 hosted and freestanding

5

Ð

Ð

6

ª [Example: º

ª ]º ª [ Note:

ºª ] º71_{Ð argument: throw type-id or template-namean ª º orªºÐ The Example: p ª B} ºisD_{B*pisªD.º Ref-}

± 3Ð). Ð Ð Ð

Ð

Ð parameter:

template-parameter ª

ments º orª º Ð signature:_{cv- quali-} 2) Ð The

Ð

Note: permis-

Ð Note: Ð 2 ±27).

1 italictype,_{ªone}

of. ºªopt,ºso{ expression opt }__________________2)

1 ±

2 Ð X-name class-name , typedef-

name ).

Ð X-id qualified-id ).

Ð X-seq X declaration-seq

tions).

Ð X-list X expression-list

1 byte.

low-order

high-order

2 [ Note:

1 object

definition new-expression

name lifetime

type

polymorphic

expression

them.

2 sub-objects

.

3 x x

Ð If x x x .Ðxx..45[Note:

± 5

1

3)

2

sizeof(int)

3

4

Note:

5

6

4)

7

5)

8

6)

9

10

undefined.

__________________ 3) ª as-if º

4)

5)

6)

1 ±

11

12 Ð

Ð Ð implementation-defined.

[Note:

13 Afull-expression 14 [Note: expression initializeris ( expression-list) expression-list initializeris = initializer-clause

assignment-

expression

15 [ Note:

16[Note: 7)/*...*/ isbaintis[± a and b ± ±or__________________7)

± 7

a and b ± ±

17

8)

.

18

9)

Example: evalua-

new

19

10)

.

__________________ 8)

9)

10)

[lex]

1

#include

Note:

2 [ Note:

1

11)

12)

comment

13)

Example: <

#include

#include

__________________ 11) 12)

13) header-name " or > /* comment.

2 ±

catenated.

Note:

Note:

Note:

Note:

Note:

1 The

2 The universal-character-name

hex-quad:

universal-character-name:

\u hex-quad

\U

\UNNNNNNNN

NNNNNNNN

character-name \uNNNN

0000NNNN .

1

ª º

± 3

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[Note:?4Example: Ð ]

preprocessing-token:

header-name

identifier

pp-number

character-literal

string-literal

preprocessing-op-or-punc

1

2 A

, identifiers , , character

literals , , preprocessing-op-or-punc ’ "

literal.

3

4 [ Example: 1Ex

1 and Ex might

Ex +1

ment 1E1 E is

2 ±

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

1

14)

.

2

15)

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

16) ª º1/**///Note://,/**/////and/*/*_{__________________14) ª} digraphs

ºª digraph º%:%: ªdigraphs º.15)ª stringizedº [ and<:16)

± 5

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.

17)

pp-number:

digit

. digit

pp-number e sign

pp-number E sign

pp-number .

1

2

identifier:

nondigit

__________________

17)

2 ±

nondigit :

universal-character-name

digit :

1

18)

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

Ð

ç ç

ç ç ç

__________________

18)

\u

± 7

1

preprocessing-op-or-punc :

Each preprocessing-op-or-punc

1

19)

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:

0x hexadecimal-digit

0X hexadecimal-digit

nonzero-digit:

octal-digit:

__________________ 19) ª literal º ªconstants º

2 ±

hexadecimal-digit:

integer-suffix:

opt

opt

unsigned-suffix:

long-suffix:

1

decimal 0

octal 0

20)

An hexadecimal 0x or 0X and

a through f

and A through F Example: 12 ,

014 0XC

2

int , , .

21)

sented: int , , , u or U

,

l or L ,

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

.

3

character-literal:

’ c-char-sequence ’

L’ c-char-sequence ’

c-char-sequence:

c-char

c-char:

’ \

escape-sequence

universal-character-name

__________________

20)

8 and 9

21)

-30000<0 , -

50000>0 (because 50000 -70000<0 (because 70000 long ).

± 9

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 .

22)

c-char

c-char

c-char

3 ’ " ?

slash \

Ð

new-line \n

HT \t

VT \v

backspace BS \b

CR \r

FF \f

alert BEL \a

ooo \ ooo

hhh \x hhh ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

" ?

\" and \? ’ \

sequences \’ and \\

__________________ 22)

2 ±

4 \ ooo

\x hhh x followed

for char wchar_t

5

Note:

floating-literal:

opt floating-suffix opt

opt

fractional-constant:

digit-sequence opt . digit-sequence

digit-sequence .

exponent-part:

e sign opt digit-sequence

E sign opt digit-sequence

sign:

digit-sequence:

digit

floating-suffix:

1 e or E

e (or E

double f and

F specify float l and L specify

string-literal:

" s-char-sequence opt "

L" s-char-sequence opt "

± 11

s-char-sequence:

s-char

s-char:

" \

escape-sequence

universal-character-name

1

L "..." or L"..." L ª n º andstaticnLL"asdf"ª n ºn23Example:

’\xA’ and’B’’\xAB’ 4’\0’5’\’,"\charL’\0’

’\0’.boolean-literal:

false true1falseandtruebool 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-specification23) initializer function-body typedef using-declaration using-directive(7.3.4).

3 [Example:

__________________ 23) declaration-seq linkage-specification

tion.

3 ±

defines a

defines c

defines defines x

defines S , S::a S::b

defines X

x

y

X

};

defines X::y

defines

defines

defines N1

defines anX

declares a

declares c

declares f

declares S

declares Int

declares anotherX

declares N::d

Ð ]

4 [ Note:

Example: given

};

{

}

C

}; Ð ] Ð]5[Note:elaborated-type-specifier

6(3.9). 1

± 3

2 sizeof

typeid

used

Note:

3

4

Example:

X :

declare X

use X

use X

Ð Note:

T

Ð T Ð TÐ TÐ Tdynamic_cast

static_cast Ð T

Ð the typeid sizeof T

Ð TÐ T5 D_{Ð DÐ} Dconst

object D,

3 ±

D

Ð D

D Ð D D 24) Ð if D D Example:

X(int); };

X(int); };

Ð D

D D D

1 valid

scope

2 [ Example: in

__________________ 24)

± 5

{

}

j j includes

j j

, }

j (the j { and } ,

i j

3

friend elaborated-type-specifier

using-directive

4 [ Note:

1 The initializer

Example:

x

2 [ Note:

[ Example:

3 enumerator-definition Example:

x x

4

Note:

}; Ð ] 5 elaborated-type-specifier

Ð elaborated-type-specifier

;theelaborated-type-specifier

identifier class-name

Ð elaborated-type-specifier

3 ±

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

identifier class-name

identifier

Note: elaborated-type-specifier desig-

identifier enum-name 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

1 namespace-definition namespace-body

original-namespace-name

namespace-definitions original-namespace-name

namespace-body members

using-directive

using-directive

Example:

± 7

}

{

}

{

}

}

Ð ]

2 ::

using-

directive;

3

).

global .

1

ctor-

initializers

N S

S

parameter-declaration-clause Example:

3 ±

};

};

Ð ]

2 Ð Ð . class,

Ð ->

Ð ::class.

1234using-directive

theusing-directive; 5visible

.1typedef-names (7.1.3), namespace-names class-names

± 9

2 ª º

3 [ Note:

12 using-directive

using-directive

using-directive 3 postfix-expression [Note:postfix-expression

f(a); }};f(a)cast-expression int(a)f 456 25)NN NNisNExample:

__________________ 25)

parameter-declaration-clause

3 ±

}

}

} Ð ] 7 X 26)

Ð XXÐ if X Y X in Yof Y Yclass), 27) orÐ if X XXÐ if X N NN X_{N N[ Example: } };};}Ð Note: friend[Note:__________________26) base-clausedefinition.27) X Y XY}

± 11

8

28) X

Ð Ð X X

Ð if X Y Y Y

Y

29)

or

Ð if X X

X

Ð if X N N

N

N N

[ Example:

};

}

}

}

Ð Note:

9 friend friend friend

10 parameter-declaration-clause expression mem-initializer

Note: ctor-initializer

__________________ 28) the parameter-declaration-clause mem-initializer . 29) X X

3 ±

11 static X qualified-id

X Note:

static

12 function-try-block

the exception-declaration function-try-block

function-try-block Note: Ð ]

13 [Note:

1 postfix-expression

2 T

Ð IfT

Ð If T

Ð If T U U U U .

Ð If T

Ð If T X_{X .}

Ð If T X

X .

Ð If T template-id

[ Note:

3

using-directive

± 13

1 ::

nested-name-specifier

::

class-name namespace-name Example:

public:

};

{

}

Ð ] 2 [ Note: N1::N2::N3::n

3 declarator-id qualified-id qualified-id being

qualified-id

Example:

};

Ð ]

4 ::

using-directive ::

5 A nested-name-specifier :: ~type-name pseudo-

destructor-name type-name nested-

name-specifier Example:

};

Ð Note: . and ->

3 ±

1 nested-name-specifier qualified-id nested-name-

specifier

Note: qualified-id at

2

:: operator.

1 nested-name-specifier qualified-id nested-

name-specifier

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:

}

}

}

}

}

± 15

{

}

3

}

}

}

}

{

}

}

}

3 ±

{

}

4

}

}

}

{

} Ð ] 5

Example:

}

}

} Ð ] 6 declarator-id qualified-id

qualified-id

the unqualified-id nested-name-specifier Exam-

ple:

± 17

}

}

Ð nested-name-specifier

using-directive nested-name-specifier Example:

}

}

}

}

Ð ]

1 An elaborated-type-specifier class-name or enum-name even

class-name or enum-name

elaborated-type-specifier identifer qualified-id .2elaborated-type-specifier

identifer elaborated-type-specifier ;theidentifier typedef-name elaborated-type-specifier elaborated-type-specifier enum-name enum-name elaborated-type-specifier class-name class-name ;theelaborated-type-specifier

3qualified-id typedef-name, the orenum-name

Example: };

3 ±

};

};

Ð ]

1 id-expression unqualified-id C C unqualified-id

C unqualified-id

postfix-expression .

2 unqualified-id is ~type-name C

C type-name postfix-expression

class C type-name class-name type-name

type-name postfix-expression .

3 id-expression qualified-id class-name-or-namespace-name::...

the class-name-or-namespace-name . or ->

entire postfix-expression

class-name

postfix-expression class-name or namespace-

name class-name-or-namespace-name

Note:

Note: class-name-or-namespace-name

qualified-id

± 19

};

}

Ð ] 4 qualified-id

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

the class-name-or-namespace-name class-name or namespace-name .

5 nested-name-specifier template-id template-argument

postfix-expression occurs.6id-expression

conversion-function-id

conversion-type-id postfix-expression

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

1Aprogram

translation-unit: declaration-seq opt 2 linkage Ð Ð Ð 3 Ð static or,

Ð const extern nor

Ð

3 ±

4 Ð Ð Ð

Ð

Ð Ð Ð 5 6

extern

Example:

{

}

}

i

//1

//2

//3

7

Example:

{

}

{

}

± 21

}

Ð ] 8

Example:

{

} Ð

9

Ð

Ð

Ð Ð1011[Note:

linkage-specification

1main main Note:

2main intmain :and

3 ±

argc

argc argv[0] through

argv[argc-1]

argv[0]

"" argc

argv[argc] Note:

argv

3 main main is

main inline or static is

main Example:

main

4

<cstdlib>

exit

5 main

exit

of main return

1

Note:

2

Ð

Ð dynamically.

[Note: obj1 obj2 obj2 obj2(becauseobj2 obj2

example,

± 23Ð]3main

main Example:

A::A(){ b.Use(); }a.Use();

b.Use(); }amain amainbmainisbmainamainbaA::A 4terminate (18.6.3.3). 1mainexit

23atexit (see<cstdlib> exitatexit exit4

3 ±

<cstdlib>

atexit() .

1

Ð

Ð

Ð 2 (5.3.4).

3 static andauto 4

1 2 12.8.

3 static Note:6.7 static static

4 static

1 auto orregister static orextern have exits.

2 [Note: 3

1 new-expression delete-expression and global and . 2

± 25

, ,

, 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

30)

3 new_handler

Note:

new_handler set_new_handler

std::bad_alloc

std::bad_alloc .

4

Note:

type_info

a throw

__________________

30)

malloc() or calloc()

3 ±

1

scope.

2 void void*

T operator

delete

class T

named std::size_t

T

T

std::size_t

Note:

void* void

3

undefined.

4

fined.

31)

1

1 The lifetime T begins

when: Ð T Ð ifTÐ ifTÐ__________________31)

± 27

2 [ Note:

3

Note:

4

delete-expression

behavior.

5

cated

32)

void*

delete-expression

Ð

or Ð Ð static_cast void*,char* ).

Ð dynamic_cast Example:

};

}

__________________ 32)

3 ±

pb->mutate();

} Ð ] 6

Ð or_Ð

Ð static_cast char& or Ð dynamic_cast typeid. 7

Ð and Ð Ð T T Example:

}; { { } }

± 29

Ð ] 8 T T 33) Example: ~B(); };Ð ]9 const_{constExample:B();~B();}; b.~B();}Ð ]1 [ Note:2 T Tchar or . 34)char orExample:__________________33)34) memcpyormemmove.}

3 ±

Ð ] 3 T T T objects obj1 and obj2 obj1

obj2 memcpy obj2

obj1 Example:

Ð ] 4 The T N

T N equals sizeof(T)

T

value

35)

5 alignment

6

36)

void

7 ª º ª º

ª T ºandªTºtypedef Example:__________________35)36)

± 31

{

}

{

}

Ð ]

8 [ Note:

9 An

10 cv-

qualified

cv-qualified

called .

11 T1 and T2 T1 and T2 are layout-compatible Note: Layout-

1 char

char unsigned

or signed char , char

char

2 : ª º ,ª

º , ªintº

ª .ºint37)__________________37) INT_MIN and INT_MAX <climits> .

3 ±

3 : ª º ,ªº , ª º ªint, º 38) type4 unsigned n where n39)_{5 Type wchar_t wchar_t underlyingtype .6 bool true or false . 40) [ Note: signed , unsigned , shortboolbool7 Types bool , char , wchar_t integraltypes. 41) 42) [ Example:8 types: float , double double providesfloatdouble float doubledouble Integral and floatingcalled arithmetic numeric_limits9 The void voidcv void void ?: (5.16).10 [ Note:1 Ð arraysÐ functions}void

__________________ 38) type-specifier 39)

40) bool

true nor false . 41) int , , long

42)

.)

± 33

Ð pointers

tovoidÐ referencesÐ classesÐ unionsÐ enumerationsdifferentÐ 43)_{23 T ª T . º [ Example: intª int º X ª X . ºª pointers º4 void*void*void*char* .1 voidconst-qualified volatile-qualified const-volatile-qualified objecttype const speci-decl-specifier-seq constobject volatile decl-specifier-seq volatile-cv-qualifiers decl-specifier-seqobject 44)234 __________________43)44)}

3 ±

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 45)3_{[Note:}Example: ifE*EEf()4[Note:Example:

[Example:

+5types. 6789void

__________________ 45)

± 35

10

Example:

11

12

13 const

mutable

14 modifiable

formed.

15 46) : Ð Ð Ð Ð Ð

Ð Ð acharortype.__________________ 46)

[conv]

1

Ð

Ð

Ð

[Note:

type.

2 [ Note: Ð Ð if

bool .

Ð switch Ð return

Ð ]

3 e T ª º

t

T e

4 [ Note:

5

&

4 ±

1 T T

T T

T

T T .

47)

2

sizeof

3 [ Note:

1 ª º orª Tº

ª T .º2 ªchar ºª wchar_t ºNote:_{Example: "abc"ª º ª char º1 T ª T . º48)2 [ Note:1 ª cv1 T º ª cv2 T º if ª cv2 T º isª cv1 T . º2 ª X cv1 T º ªX cv2 T º if ª cv2 T º ª cv1 T . º3 [ Note:4 49) similar T n >T cv cv cv n- 1 cv n Tand T cv cv cv n- 1 cv n Tcv i,j is const , volatile ,__________________47)48)obtained.49)}

± 3

cv , cv , , cv_n cv-

T T

Ð Ð j>const cvjthenconst cvjvolatile

.Ðcvjandcvjconst cvk< k < j .[ Note: T** //1const //2example,_{}Ð ]5 A multi-levelform: cv 0 P 0 to cv 1 P 1 to cv n - 1 P n - 1 to cv n Twhere P i Ttype.6 similar T n >T cv P 0 to cv P 1 to cv n - 1 P n - 1 to cv n Tand T cv P 0 to cv P 1 to cv n - 1 P n - 1 to cv n T71 char , , ,int int if int .2 wchar_t int , ,long .3 int if intif4 bool int false true5}

4 ±

1 float double

2

1

2

n

where n Note:

3

4 bool bool false

true

5

1

2

sions.

1

Note: bool

2

Note:

bool false

true

1

constant

2 ª cv T, º

where

Tª cv void . º ª cvTºª cv void ºTT3

ª cvD,ºwhere D ª pointer

to cvB,ºwhere

BDBD,

± 5

1

the

2 ª B cv T ,º

whereB

ª D cvT,º where D B B D

D B ª D of

typecv T ,ºDBBD50)1typeboolfalse

true._{__________________50) void* .}

[expr]

1 [ Note:

2

++a meaning a+=1

bool . Ð ]

3

4

Example:

Ð ] 5

Note:

6 ª T º

ª T º

7 object-expression .

8

Note:

int

5 ±

9 Ð .Ðdouble

double.Ðfloatfloat.Ð 51)Ð .Ð ;._{Ð long long .Ð unsigned unsigned .[ Note: int ]10 52)1 :: .primary-expression: literalthis:: identifier:: operator-function-id:: qualified-id( expression )id-expressionid-expression: unqualified-idqualified-id2 A literal3 thisthistor mem-initializer4 :: identifier qualified-id operator-function-id primary-expression qualified-id operator-function-id .qualified-id operator-function-idqualified-id operator-function-idusing-directive Note:::__________________51) bool , wchar_t52)}

± 3

5

6 An id-expression primary-expression Note: an id-expression .

and ->

id-expression:

unqualified-id

qualified-id

unqualified-id:

identifier

operator-function-id

conversion-function-id

template-id

7 An identifier id-expression Note: for operator-function-

id conversion-function-id template-id class-name

~ identifier that

identifier

8

qualified-id:

nested-name-specifier template opt unqualified-id

nested-name-specifier:

opt

class-or-namespace-name:

class-name

namespace-name

A nested-name-specifier template

qualified-id qualified-ids

Note: qualified-id at

class-name :: class-name class-

name class-name class-

name class-name

[ Note: a typedef-name class-name identifier

member-specification typedef-

name qualified-id

9 A nested-name-specifier

using-directive qualified-id

qualified-ids

variable.

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

qualified-id

nested-name-specifier .

11 An id-expression

used:

5 ±

Ð

Ð Ð Ð mem-initializer

12 A template-id unqualified-id

1

postfix-expression:

primary-expression

postfix-expression [ expression ]

postfix-expression ( expression-list opt )

simple-type-specifier ( expression-list opt )

postfix-expression opt :: opt id-expression

postfix-expression opt :: 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:

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

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

1 ª T ºª T .ºª Tº 53)E1[E2]*((E1)+(E2))Note:*and+and1 54)__________________53) &x[0] .54)

± 5

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: ...

]

7

va_arg

5 ±

.

8

9

10

1 A simple-type-specifier expression-list

the simple-type-specifier

for

t t

2 T() T

Note: if T cv-qualified cv-qualifiers are

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

1 . -> template

id-expression

55)

id-expression

2 ª º

beª º id-expression

Note: .and->__________________55)id-expression

± 7

3 If E1 ª X , º E1->E2

(*(E1)).E2 56)

object-expression.id-expression as E1.E2

cq const const ;

vq volatile volatile . cv

4 If E2 ª T º E1.E2 E1.E2 is T

Ð If E2 E2 is T E1.E2

E1.E2 is T .

Ð If E2 E1 is ª X º E2 is ª T º ,

E1 is

E1.E2 vq12 ª union ºofvq1andvq2

ifvq1orvq2isvolatile vq12 isvolatile cq12

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

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

E1.E2 is ª T º .

Ð If E2

E1.E2

Ð E2 is ª

returning T º E1.E2

E1.E2 E2 ª

T º.ÐE1.E2E2isªcvreturning TºE1.E2 isnot Note: E1.E2 isª 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

true Note:

2 -- ++

bool Note:

__________________ 56) E1 ª Xº(*(E1))

5 ±

1 dynamic_cast<T>(v) v

T . T ª cv void º

dynamic_cast dynamic_cast

2 If T v

type T T v

T .

3 v R

R R

v v

4 v R .

5 If T is ª cv1 B º and v ª cv2 D º B D

B D v T is ª cv1 B º

and v ª cv2 D º B D

57)

B sub-object

D v cv1

cv2 B

of D Example:

{

}

Ð ] 6 Otherwise, v

7 If T is ª cv void , º v v

T .

8 Ð v , v public T T by v T object.

Ð v public public T T Ð fails .

9

bad_cast Example:

__________________ 57) v B

± 9

{

}

{

}

Ð Note: dynamic_cast

1 typeid

type_info

2 When typeid

type_info

*

pointer

58)

typeid bad_typeid

3 When typeid

type_info

4 When typeid type-id type_info

type-id type-id typeid

type_info type-id

type-id .

5 type-id typeid

Example:

__________________ 58) If p *p , (*p) , *(p) , ((*p)) , *((p))

5 ±

Ð ]

6 <typeinfo> typeid

7 [ Note: typeid

1 static_cast<T>(v) v T .

If T

static_cast static_cast

2 e T static_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 ºtoªBºcv2cv1BDª cv2 D . º ª cv1 B ºD D_{[ Example:Ð ]6 static_cast7}

± 11

8 ª cv1BºB ªpointerto cv2Dº D B ª D º toª B º cv2 cv1 BD ª cv1 B ºBDD9ª D cv1Tº ªB cv2 T º B D ª pointerB T º to ª D T º cv2cv1 .59) B Note: B_{1 reinterpret_cast<T>(v) v totype T T v reinterpret_castreinterpret_castreinterpret_cast .2 The reinterpret_cast Note: reinterpret_castoperator.3 reinterpret_cast Note:4 Note:5 60)6 ª T1 ºª T2 º (whereT1 and T2 Note:7 61)ª T1} º_{ª T2 º (where T1 and}T2T2T1_{__________________59)60)61) reinterpret_castness.}

5 ±

8

9 ª X T1 º

ª Y T2 º if T1 and T2^{62)}

Ð ª º

Ð ª XT1ºªY T2 º T2 T110_{11 T1 ª T2} º

ª pointer to T1º ª T2 º reinterpret_cast

reinterpret_cast<T&>(x) *reinterpret_cast<T*>(&x) & and * 63)

1 const_cast<T>(v) T T

v const_cast const_cast const_cast .

2 const_cast operator.

3 T1 and T2 where

T cv cv cv n - 1 cv n T and T cv cv cv n - 1 cv n T

where T void cv k and cv k T1 T2 const_cast pointer const_cast

4 T1 T2 const_cast<T2&> (where T1 and T2 T1 T2 const_cast const_cast

5 const_cast const_cast

ª member º

__________________ 62)T1andT2 reinterpret_cast ness. 63) .

± 13

const_cast

const_cast

6

7 [ Note:

const_cast

64)

8 T n and X n repre-

is cv * cv N *

is cv * cv M *

K is min ( N , M )

X1 to X2 T

Tcv N - K + N - K +

* cv N *

to

Tcv M - K + M - K +

* cv M *

9 T1 T2

ª T1 º ª T2 º

10 ª X T1 º ª

Y T2 º ª T1 º

ª T2 º

11 ªmember º const

12 [Note: const_cast.

1 unary-expression: postfix-expression ++ cast-expression -- cast-expression

sizeof unary-expression type-id ) new-expression delete-expression

__________________ 64) const_cast

5 ±

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:

Ð Note: mutable

mutable

3 & qualified-id not Note: &(qualified-id) qualified-id is ª º

qualified-id qualified-id

ª º ªpointer

º &unqualified-id

unqualified-id

4

operator&()

&

5

Note:

ª º orªº ]6 +7 - n n_{8 ! bool truefalse and false bool .9 ~unary-expression ~X() X class-nametreating ~ ~T}

± 15

1 ++ 1 true bool

x

bool ++x x+=1 Note:

2 -- 1 bool

--

prefix ++ Note:

1 The sizeof

type-id sizeof

sizeof(char) , and are 1

sizeof Note:

ticular, sizeof(bool) and sizeof(wchar_t)

65)

Note:

byte

2

sizeof

66)

n

n

3 The sizeof

tion.

4

sizeof .

5 sizeof expression.

6

size_t <cstddef> (18.1).

1 The new-expression type-id

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 )

__________________

65)

sizeof(bool) 1 .

66)

sizeof

5 ±

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:

The *

3 new-type-id new-expression .

4 [ Example:

new

10 int

5 The type-specifier-seq

6 direct-new-declarator new-type-id or

type-id new-expression

Note: both and int* is

7 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

8 expression direct-new-declarator

new-expression

± 17

9 new-expression

10

Note:

new new-expression ::

11 The new-placement

new-placement new-

expression size_t

new-placement .

12 [ Example: Ð , Ð ,Ð ._{Here, x and y new13 Note:14 A new-expression TÐ new-initializerÐ} IfT_{Ð TÐ new-initializer ()Ð} new-initializer

expression-list

Texpression-list

Ð new-initializer expression-list T

expression-list

Ð new-expression 15 new-expression

(12.4).

5 ±

16 bad_alloc

17

67)

new-

expression new-placement

new-expression .

18 new-

expression new-placement

new-

expression ::new

Note:

19

20

other.

21 ::new

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

22

exception.

1 The delete-expression new-expression .

delete-expression:

:: opt delete cast-expression

:: opt cast-expression

void .

2

delete

delete

new-expression

delete new-

expression .

68)

Note: delete-expression

__________________ 67) new-initializer 68) new-expression

± 19

new-expression Note:

const delete-expression

delete-expression

3

69)

4 The cast-expression delete-expression delete-expression calls

Note:

5

6 The delete-expression

7 delete-expression (3.7.3.2).

8

delete delete-expression ::

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 aconst_cast

(5.2.11), Ðastatic_cast

(5.2.9), Ðastatic_cast const_cast , Ðareinterpret_cast

Ð a reinterpret_cast const_cast ,

__________________

69)

void* void .

5 ±

static_cast const_cast

Example:

} Ð ] 6 ª º . ª º static_cast or reinterpret_cast

7 static_cast andreinterpret_castoperations

const_cast Ð Ð Ð

1 ->*and.*

pm-expression:

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

2.*ª Tº (whereT T T3 ->* ª Tº(whereTª T ºorªTº4 undefined._{5 cv- cv-cv- E1.E2 Note:mutable constexample,}

± 21

};

]

6 .* or ->*

() Example:

(ptr_to_obj->*ptr_to_mfct)(10);

ptr_to_mfct ptr_to_obj

.*

->*

fined.

1 * , / %

multiplicative-expression:

pm-expression

multiplicative-expression * pm-expression

multiplicative-expression / pm-expression

multiplicative-expression % pm-expression

2 * and / %

3 *

4 / %

/ or %

erwise a

70)

.

1 + and -

additive-expression:

multiplicative-expression

additive-expression + multiplicative-expression

additive-expression - multiplicative-expression

2 Ð Ð __________________ 70)

5 ±

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± jptrdiff_t P Qexpression ((Q)+1)-(P) ((Q)-(P))+1 -((P)-((Q)+1))Pexpression (Q)+1_{71)8 ptrdiff_t .1 << and >>shift-expression: additive-expressionshift-expression << additive-expressionshift-expression >> additive-expression__________________71)7 ª º requirements.}

± 23

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 .

2

ª cv1 void º ª º ª cv12 voidºcv12cv1andcv2Note:

void

Ð p and q

p<=qandp>=q true and p<q and p>q both

yield false .

Ð p and q

of p<q , p>q , p<=q p>=q

Ð

access-specifier label

Ð access-specifierlabel Ð void* Ð

5 ±

1

equality-expression:

relational-expression

equality-expression == relational-expression

equality-expression != relational-expression

The == !=

Note: a<b

is true whenever a<b and c<d

2

Note:

Example:

};

Ð ]

AND operator

1 and-expression:

equality-expression

and-expression & equality-expression

AND

OR operator

1 exclusive-or-expression:

and-expression

exclusive-or-expression ^ and-expression

OR

OR ± 25

OR operator

1

inclusive-or-expression:

exclusive-or-expression

inclusive-or-expression | exclusive-or-expression

OR

AND operator

1

logical-and-expression:

inclusive-or-expression

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

The && bool

true true and false & , &&

false .

2 bool

OR operator

1

logical-or-expression:

logical-and-expression

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

The || bool

true 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

5 ±

4

lvalue.

5

Ð Ð Ð Ð

1

assignment-expression:

conditional-expression

throw-expression

assignment-operator :

2 =

operand.

3

4

5 [ Note:

6 T

T

7 E1 op op E2 E1 is

+= and -= , E1

E1

8

± 27

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

Ð

or Ð 3 An

sizeof sizeof operator.

5 ±

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 ;

Note: Ð } while

1 ª block ºcompound-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

selection-statement else if

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:

}

} Ð ] 4 condition switch

bool

condition switch

condition

bool switch ª tion º

± 3

5 condition

if statement

1 true else

false

if else if

inner if else part.

72)

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

__________________

72) 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:

statement }

Example:

};

//... }

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:

Ð ]

1

jump-statement:

return expression opt^;

goto identifier ;

2

Note: exit() or abort()

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

goto statement

1 The goto

1

declaration-statement:

block-declaration

2 declaration-statement is

3

73)

initializer Example:

__________________ 73) switch case

± 7

{

ly:

lx:

} Ð ] 4

constant-expression

Example:

{

}

Ð ]

5 Note:

1 expression-statement declaration expression-

statement

declaration declarator ( statement

declaration Note: statement

an expression-statement declaration Example: assuming T

simple-type-specifier (7.1.5),

g T double(3) Ð ]

6 ±

2 declaration Example:

public:

T();

T(int);

}; Ð ] Ð]3type-name

type-name Note: Example:

};}_{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

The simple-declaration

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

decl-specifier decl-specifier-seq

declarator init-declarator-list

2

not

3 simple-declaration init-declarator-list

decl-specifier-seq class-specifier elaborated-type-

specifier class-key enum-specifier class-specifier or

enum-specifier decl-specifier-seq

class-names , enum-names enumerators

decl-specified-seq

[ Example:

7 ±

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

74)

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:

type Pc Pc type-specifier const or volatile

typedef-name Pc decl-

specifier

not

Ð ]

3 [ Note: since signed , unsigned , long short int type-name

Example:

__________________ 74) The ªº

± 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

(6.2) 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:

7 ±

Ð ]

8 extern

Example:

{

}

Ð mutable

const or static Example:

};

Ð ]

9 The mutable const

const

(7.1.5.1).

1 Function-specifiers

function-specifier: inline

virtual explicit

2inline

± 5

3 inline

75)

4

Note:

[ Note: a static

5 The virtual

member-specification

6 The explicit

12.3.1.

typedef specifier

1 decl-specifier typedef

typedef function-

definition decl-specifier-seq

a type-specifier .

typedef-name:

identifier

typedef typedef-name

a typedef-name

typedef-name typedef-name

Example: after

distance is int metricp is ªint.º]

2 typedefExample: Ð ] 3 typedef

Example:

Ð

typedef-name

Example:

__________________75)

7 ± typedef specifier

Ð ] 4 A typedef-name class-name typedef-name

class , struct union

Example:

S();

~S();

};

Ð ]

5 typedef-name

Example:

Ð typedef-name class-name(orenum-nameExample:

Ð ]

friend specifier

1 The friend

1 type-specifier:

simple-type-specifier class-specifier enum-specifier elaborated-type-specifier cv-qualifier

type-specifier decl-specifier-seq declaration.

2_{Ð const or volatile type-specifier}

Ð signed or unsigned char , long , short int .

Ð short or long int .

Ð long double .

± 7

3 type-specifier cv-qualifier 76)

4 [ enum-specifier type-

specifier

cv-qualifiers

1 cv-qualifiers , const and volatile cv-qualifier decl-specifier-seq

init-declarator-list Note:

2 extern

Note:

3

Note:

4 mutable const

5 [ Example:

6

public:

};

public:

Y();

};

__________________ 76) decl-specifier-seq type-specifier type-specifier cv-

qualifier ª º

7 ± cv-qualifiers

Ð ]

7 [ Note: volatile

volatile

1

simple-type-specifier:

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

char

wchar_t

bool

short

int

long

signed

unsigned

float

double

void

type-name:

class-name

enum-name

typedef-name

The simple-type-specifier

simple-type-specifier

ify.

± 9 Ð simple-type-specifier

__________________________________________________

__________________________________________________ __________________________________________________

type-name

char ª char º

ª º

ª º

bool ª bool º

unsigned ª º

ª º

signed ª int º

ª int º

int ª int º

ª º

ª º

ª º

ª º

ª º

ª º

ª º

long ª º

ª º

ª º

ª º

short ª º

wchar_t ª wchar_t º

float ª float º

double ª double º

ª º

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

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

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

simple-type-specifiers decl-specifiers

char

signed char

1

elaborated-type-specifier:

class-key :: opt nested-name-specifier opt identifier

opt nested-name-specifier opt identifier

opt

opt < template-argument-list >

2 elaborated-type-specifier Ð ; 3 Ð friend ;

7 ±

4 Ð friend ;

friend ;

5 identifier elaborated-type-specifier

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

simple-type-specifier type-name identifier typedef-

name type-parameter elaborated-type-specifier Note:

type-parameter T

elaborated-type-specifier is

identifier

6 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

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 =

enumerator-list enumerator-definition with

= enumerator constant-expression enumerator s

constant-expression

2 [ Example:

defines a , c d b and e 1 f 3

± 11

3 enumerator-definition Example:

x x

4

meration.

5 The

int

int or enumerator-list

sizeof()

sizeof()

6 e min e max

b min to b max b min and b max

e min and e max .

77)

7 .

8

Example:

makes color col cp

color are red , yellow ,

green , blue 0 , 1 , 20 21

color color .

9

10

( :: , . -> Example:

__________________77)

bmax abs ( e min) -abs(emax

2M- 1;bmin emin - ( b max +

7 ±

public:

};

{

}

Ð ]

1

2

(3.3.5).

1 namespace-definition is

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:

namespace identifier { namespace-body }

extension-namespace-definition:

namespace original-namespace-name { namespace-body }

unnamed-namespace-definition:

namespace-body }

namespace-body: declaration-seq_{opt}

2 The identifier original-namespace-definition

original-namespace-definition identifier original-namespace-

definition

± 13

original-namespace-name .

3 The original-namespace-name extension-namespace-definition

an original-namespace-definition

4 Every namespace-definition

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

declaration namespace-definitions Example:

}

} Ð ]

1 An unnamed-namespace-definition

namespace unique

unique ;

namespace unique { namespace-body }

unique

78) [ Example:

unique ::i

unique ::i++

unique ::i

unique ::j

}

unique ::i++

}

unique unique ::i

unique ::i

unique ::j

}

Ð ]

2 static

unnamed-namespace

__________________ 78)

7 ±

1 Example:

} Ð ] 2

Example:

}

}

}

} Ð ] 3 friend

79)

friend

Example:

__________________ 79)

± 15

};

};

}

{

A::f(x);

} Ð ]

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:

Ð ]

7 ±

4 A namespace-name or namespace-alias

namespace-name

using declaration

1 A using-declaration using-declaration appears.

using-

declaration

using-declaration:

opt :: opt ;

unqualified-id ;

2 using-declaration using-

declaration Note:

using-declaration using-declaration

3 Every using-declaration declaration member-declaration

[ Example:

};

}; Ð ] 4 A using-declaration member-declaration

Example:

};

};

Ð Note: using-declaration cannot

using-declaration

using-declaration

5 A using-declaration member-declaration Example:

using ± 17

};

{

} Ð ] 6 using-declaration

using-declaration :: Example:

}

}

{

} Ð ]

7 A using-declaration declaration

Example:

}

}

{

}

7 ± using declaration

public:

};

};

Ð ]

8 using-declaration

using-declaration using-declaration are Example:

}

}

{

{

}

Ð ] 9 using-declaration using-declaration

10 using-declaration Ð Ð

11 [Example:

}

using ± 19

}

{

}

Ð ]

12 using-declaration Note: two using-

declaration

Example:

}

}

{

} Ð ] 13 using-declaration

Example:

7 ± using declaration

};

};

{

}

Ð Note: two using-declaration

14 using-declaration

this

15 using-declaration

using-declaration

using-declaration

using-declaration Note: using-declaration des-

a using-declaration

};

};

}

] using ± 21

16 using-declaration member-declaration Example:

private:

public:

protected:

};

public:

}; Ð ] 17 [ 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

using-directive

Note: ª contains ºmeans

ªºA using-directive Example:}} }}_}

7 ±

]

3 The using-directive using-directive

using-directive using-directive

Example:

}

}

{

}

}

}

}

}

Ð ]

4 extended-namespace-definition using-directive

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

5 Note:

± 23

} Ð ] 6 Note: using-directive susing-directive 80)[Example:

}{}_{Ð ]asm declaration1 An asm asm-definition: string-literalasm Note:__________________80) using-directive s.}

7 ±

1 Note:

identical.

2 linkage-specification :

linkage-specification:

extern string-literal { declaration-seq opt }

extern

The string-literal string-literal is

linkage-specification

string-literal linkage-specification

Note:

Ada (not ADA Fortran or

FORTRAN

3 "C" ,

"C++" Example:

}

Ð ]

4

linkage-specification

linkage-specification

[ Example:

Ð Example:

± 25

};

};

} Ð ] 5 linkage-specification

linkage-specification string-literal

6

Note:

}

}

7 ±

Ð ] 7 linkage-specification Example:

linkage-specification declaration-seq linkagespecification extern Example:

} Ð ]

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

81)

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 )

__________________

81)

where T decl-specifier-seq Di init-declarator

declarators dcl-specifiers dcl-specifiers

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:

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

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

( abstract-declarator )

abstract-declarator

Example:

ª int , int,int,

int , int,ºand

ª double )

returning int

2 typedef (7.1.3).

± 3

1

Note:

=

Example:

S(int);

};

{

}

Ð ]

2 type-id

type-id

type-id .

3 [ Example:

}

4

};

5

{

}

6

8 ±

{

}

Ð ]

7 parameter-declaration-clause type-id

sizeof or typeid type-name

declarator-id type-name

simple-type-specifier declarator-id Example:

}

Ð ]

1 decl-specifier-seq

one declarator-id id-expression declarator-id

simple identifier

declarator-id

declarator-id

using-

declaration nested-name-specifier

declarator-id Note: :: declarator-id

declarator-id

nested-name-specifier shall

Example:

};

} 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 ±

const

Ð ]

3

4 [ Note:

1 where D

is ª derived-declarator-type-listT,ºDis

ª derived-declarator-type-list T . ºExample:

inarefis_{ª int} º ª constintºNote:

ª cv void º

2[Example:f(d);declaresaff(d)3.14tod._{g()g(3)=77v};}

± 7

{

}

{

h(q);

}

declares p link so h(q) q

]

3

4

initializer

extern

Note:

ª object º1where

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

optD1nested-name-specifier

isª derived-declarator-type-listT,º D isªqualifier-seq T.º2[Example:

public: };declares

pmi,pmf,pmdandpmcXintXvoid(int) Xdouble

YcharpmdXdouble pmcYpmiandpmf//...

8 ±

Ð ]

3 ªcv void.º[Note:

ª º ª pointerº,

ª reference-to-member º1where

Dconstant-expression

opt]isªderived-declarator-type-list T,ºDTtypevoidconstant-expression thebound

N0toN-1Disª derived-declarator-type-list NT . º N TD is ª derived-declarator-type-listT , º ª derived-declarator-type-list ºª derived-declarator-type-list T , ºª cv-qualifier-seq º ª Ncv-qualifier-seqT,ºª T . º [ Example:Ð Note: an ªNcv-qualifier-seq

Tºextern 2void 3ª 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

Tº82).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:__________________82)

8 ±

Note:

<cstdarg>

3

decl-specifier-seq and declarator

ª T ºorªTº ªTºorª T,ºcv-qualifier becomes void(int) cv-qualifier sstorage-class-specifier register char* becomes storage-class-specifier

cv-qualifier-seq

Example: };Ð cv-qualifier-seq Note:4 [ Example: int5 ª Tºorª refer-T,º83)

6[Example:

__________________ 83) ª ptr-arr-seq

T2ºwhere

T2isª Tºptr-arr-seqª º andª º

± 11

Ð cv-qualifier-seq

[ Example:

};

Ð ]

7 ª º Note: parameter-declaration-clause 8[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 .

84)

4

Example:

{

}

{

}

{

}

Ð

5

Example: g f(1) :

__________________ 84) typedef declarations.

± 13

{

}

}

Ð Note:

6

Exam-

ple:

};

Ð ] 7 Example: {

} Ð ]

8 this Example:

}; Ð ] 9

Example:

Ð

8 ±

Example: X::mem1()

X::a

};

X::mem2()

member X::b

Example:

{

}

Ð using-declaration

using-declaration

10

Example:

};

};

{

} Ð ]

1

function-definition:

decl-specifier-seq

opt opt function-body

decl-specifier-seq opt

function-body:

compound-statement

± 15

The declarator function-definition

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

2 function-body .

3 [ Example:

{

}

Here int decl-specifier-seq ; declarator ; is

the function-body

4 A ctor-initializer

5 A cv-qualifier-seq

6 [ Note:

{

}

Ð ]

1

initializer:

= initializer-clause

( expression-list )

initializer-clause:

assignment-expression

{ initializer-list , opt }

initializer-list:

initializer-clause

initializer-list , initializer-clause

2

Example:

Ð ]

3 [ Note:

8 ±

4

5 To zero-initialize T means:

Ð if T 0 T ;

Ð if T

Ð if T 85) 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

86)

10 Example:

}; Ð ]__________________ 85)static 86)initializerlist

± 17

11 =

12

copy-initialization

new static_cast

direct-initialization

13 If T

14

Ð Ð wchar_t Ð Ð Ð Ð

Ð

cv-qualifier

87)

Ð

__________________ 87)

8 ±

Ð

Note:

ª cv1 T º

ª cv2 Tº cv1 and cv2 .

Ð ]

1 An aggregate

2 initializer initializer-clause initializer

Example:

initializesa.x a.b.i a.b.j 3 4 initializer-listcontainingn initializer n n Example: x {} 88) 5 [Example:

a.j A::s

6 Aninitializer-list initializer Example:

__________________ 88) initializer-list

± 19

7 initializer

T() T

Example:

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

8 ±

};

y y[0]

y[1] and y[2] . Ð ]

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:

Ð Note:

1 A char char , string-

literal wchar_t string-literal string-

literal Example:

string-literal ’\n’

’\0’ sizeof(msg) is 25

2 Example:

± 21

’\0’

1 T& ª Tº

T TExample: { }_{Ð ]23}

extern Example:

Ð ] 4 ª cv1T1ºand

ªcv2 T2 , cv1

T1ºisreference-related

to ªcv2T2ºifT1T2T1T2.ª cv1 T1 ºisreference-compatible

withªcv2T2ºifT1 toT2andcv1cv2 cv1cv2reference- T1 T2T1T2.5ª cv1 T1 º ª cv2 T2 º_{Ð6 cv1 T1 º ª cv2 T2 , º orÐ T2ªcv3 T3 , º where ª cv1 T1 º ª cv3 T3 º 89)__________________89)}

8 ±

7

bind

directly Note:

Example:

Ð ] 8 Ðcv1const Ð ]ÐT2ª cv1T1ºwith ª cv2T2,ºdefined):Ð ª cv1T2º90)9Exam-

ple:Ð ]10 Ðª cv1 T1ºT1 T2 , cv1cv2 Example:__________________90)

± 23

Ð ]

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:

opt base-clause opt

opt

class-key:

class

struct

union

2 A class-name class-name

The class-name

class-specifier

class-specifier

3 empty

91)

[ Note:

4 A structure class-key struct

union class-key union

Note:

POD-struct

92)

POD-union

__________________ 91)

92) ª º

9 ±

1 Example:

f() f()

S

2

elaborated-type-specifier Example:

};

{

}

Ð declaration

Example:

{

}

Ð Note: Example:

± 3

};

};

friend

3 An elaborated-type-specifier

Example:

{

}

Ð ] 4 [ Note: identifier

elaborated-type-specifier

A

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

specifier

member-specification:

opt

access-specifier : member-specification opt

member-declaration:

decl-specifier-seq

opt member-declarator-list opt;

function-definition;_{opt}

qualified-id ;

using-declaration

template-declaration

member-declarator-list:

member-declarator

member-declarator-list , member-declarator

member-declarator:

opt optidentifier

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 Note:

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:

};

1 A nonstatic

Ð Ð mem-initializerXXfrom

X2id-expression Xmem-initializer Xid-expressiontoXXid-expression

(*this) postfix-expression

.unqualified-id

± 7

class X static X X

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

93)

]

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 .

__________________

93)

<cstring> (21.4).

9 ± this pointer

2 const const

const

Example:

};

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();

}

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:

};

{

}

Ð static

static qualified-id expresnested-name-specifier qualified-id

± 9

Example:

};

};

Ð ] 3 unqualified-id static

declarator-id unqualified-id

staticunqualified-id

isqualified-id nested-name-specifier

staticsizeofoperstatic 4 static member-specification

Note:

1[Note:static 2[Note:astaticthisstatic

virtualstaticstatic const, volatile.

1Astatic staticdata 2 staticvoid staticstatic

:: initializer static Example:

};Thestaticrun_chain

process process::run_chain run_chain process process staticinitializer thestaticrunning process

9 ±

3 [ Note: static

Example: run_chain and running

process

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

static

ill-formed.

2

member-specification

member-specification of

Note:

Example:

{

}

Here a and p

3 static

private or protected

± 11

4 Example:

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:

};

} Ð ]

9 ±

1 nested

Example:

public:

{

}

{

}

};

};

Ð ]

2 Example:

public:

};

};

Ð ] 3 X Y X

X X.

[ Example:

± 13

};

Ð ]

4

1 local

extern

Example:

{

};

}

Ð ]

2

all.

3 X Y X

class X X

4

1

Example:

9 ±

public:

};

Ð ]

[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

class-name B

D D D

indirect

indirectly) derived Note: access-specifier see

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:Ð ]4 virtual nonvirtualvirtual virtual}

± 3

[ Example: C L

C L C

C C L

C

tion C::f next L subobject:

A:: or B:: C::f

(10.2).

5

c C V c

virtual V C C

V

V

C

6

AA virtual B AA

B AA B

AA B AA .

AA AA B : Z ’s B B shared

by X and Y

AA

Ð ]

10 ±

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 .

94)

3 [ Example:

public:

};

public:

};

{

}

Ð Example:__________________

94)using-declaration

± 5

} Ð ] 4 [ Example:

public:

};

public:

};

}; Ð ] 5 T

T

Example:

public:

};

{

} Ð ] 6

Example:

10 ±

{

public:

};

D

V W B

W

{

}

Ð ]

7 Example:

{

}

Ð ]

1 .

2 vf Base Derived Base vf Base::vf is

Derived::vf overrides

95)__________________ 95)

± 7

Base::vf

unique

using-declaration Example:

};

};

};

} Ð ] 3 [ Note:

};

};

};

f(int) D f() B ; D::f(int)

f() D2

B::f() B::f() B::f() is D2

4 5 covariant D::f B::f

Ð^{96)}ÐB::fD::fD::fD

Ð D::f B::f .

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

D::f D

__________________

virtual

96)

10 ±

Example:

};

};

};

{

}

Ð ] 6 [ Note:

7 [ Note: the virtual

friend

8

9 [ Example:

± 9

};

};

};

};

{

}

D A

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

B2::f .

10

};

};

};

};

};

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

Okay Okay::f

rider.

11

};

10 ±

};

{

}

Ð ]

12 Example:

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

1 shape

circle and square

2 An

Note: specified pure pure-specifier qualified-id Example:

public:

};

Ð Note: pure-specifier

example,

}; Ð ] 3 Example: Ð ]

± 11

4

Example:

public:

};

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

public:

};

circle circle::draw()

5 [ Note:

6

[class.access]

1 Ð private

Ð protected

Ð public

2 class are private

struct or union are public Example:

};

};

Ð ]

3 Note: friend using-

declaration

Note:

{

public:

};

{

}

Ð ] 4 access visibility .

11 ±

5

Example:

};

A::I A::f and A::x A and g

A A::I

A::I A

6

Example:

};

};

Ð ] 7

1 access-specifier (10):

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

public: }; Ð Example:

protected:

private:

public:

};

± 3Ð]2access-specifier

3 Example: private: };_{Ð ]1 public}

public public

protected protected

protected public

and protected protected

private public andprotected private^{97)} .

2 access-specifier public

declared struct and private class Example:

Here B D2 , D4 D6 D1 , D3 D5 D7

and D8 . Ð ]

3 [ Note:

public:

};

};

};

__________________ 97) friend declara-

11 ±

}

Ð ] 4

Note: X X*

X

Note: qualified-id

ªthis-> º

qualified-id p->T::m nested-name-specifier qualified-id

TmNifÐmNÐ m N NÐ BofNmBExample:private:};}Ð ]_{1 qualified-id inration qualified-id ; using qualified-id ; .98)2 [ Example:__________________}

98)using-declaration using-declaration susing-declaration

± 5

public:

};

public:

protected:

};

public:

protected:

};

};

ef c , z , z1 , e df D

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

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

D c , z , z1 , e df x g

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

ff

1

Exam-

ple:

public:

};

11 ±

{

friend_set(&obj,10);

obj.member_set(10);

}

Ð ]

2

Note:

base-clause

base-clause base-clause

};

};

};

elaborated-type-specifier

99)

Example:

};

};

};

Ð ]

3

4 friend

X Y Example:

__________________99)

Theclass-key elaborated-type-specifier

± 7

};

Ð ] 5 Example: };Ð inline friend6 Nostorage-class-specifier decl-specifier-seq7 private , protected orpublic member-specification._{8 Example:};}; {}}; {}};Ð ]9 Example:}

11 ±

};

}

Ð ]

1 100)

nested-name-specifier Example:

protected:

};

};

};

{

}

__________________

100)

e.g.

± 9

{

}

{

}

Ð ]

1

Example:

public:

};

private:

};

{

}

Ð B* D

1 Example:

};

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

11 ±

1

Example:

{

}

};

{

}

};

Ð ]

2 [ Note: base-clause base-clause

{

}; }; Ð ]

[special]

1

are

Example:

};

}

Ð Note:

2 Example:

protected

1 function-specifier (7.1.2)

Exam-

ple:

public:

};

Ð ]

2

Note:

3 A typedef-name class-name typedef-name

identifier

4 virtual static const ,

volatile or const , volatile

(9.3.2). const and volatile

12 ±

ends.

5 A default X X

user-declared X implicitly-

declared trivial

Ð Ð Ð

6 non-trivial. 7 meminitializer-list

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:

1

handler

Exam-

ple:

± 3

2 [ Example:

public:

X(int);

~X();

};

{

}

X(2) f() using

X X(2)

f(X(2)) b using X

f() b

a=f(a) a f(a)

a

3

4

5

obj1

obj1 obj2

obj2 Example:

12 ±

public:

C();

C(int);

~C();

};

C(16)+C(23) T1

expression C(16) T2 C(23)

rary T3 T3

reference cr T1 or T2 T1

T2 T2 T1 T1 and T2

operator+

operator+ T3 cr

cr T3

obj1

T3 T3 obj2 obj2 T3 ,

T3 obj1

1

2

3 [ Note:

1 function-specifier explicit

Example:

public:

X(int);

};

{

}

Ð ]

2

Example:

± 5

public:

};

Ð ] 3

1 X

conversion-function-id:

operator conversion-type-id

conversion-type-id: opt

conversion-declarator: opt

X conversion-type-id

typedef-name type-

specifier-seq

ª conversion-type-id .º

void.

101) 2[Example: public: };{} ._{Ð ]}__________________

101)

12 ±

3 Example:

{

}

} Ð ] 4 The conversion-type-id conversion-type-id

conversion-function-id conversion-declarator Note:

Example:

5

6

7

Example:

public:

};

public:

};

Ð ] 8

Example:

public:

};

public:

};

± 7

{

}

}

Ð ]

1 function-specifier ~

~

typedef-name class-name

typedef-name identifier

declaration.

2

void

static const , volatile or

const , volatile or (9.3.2). const and

volatile

3 user-declared implicitly-declared

trivial

Ð Ð4non-trivial

.5Ð Note:

an6XXXXreturn 7virtual virtual

12 ±

8 [ Note:

9

10

new-expression

delete-expression

11

Note:

delete-expression

12 ~ type-name

delete

Example:

};

};

Ð ] 13 [ Note:

new-expression

X(int);

~X();

};

{

f(p);

}

± 9Ð]14Example:15[Note:_{example,p->I::~I();Ð ]1 new-expression ( for(3.7.3.1).2 new-expression TT(3.7.3.1).3 new-expression4 T static ).5 [Example:};};{}Ð ]6 delete-expression(7 delete-expression T T8 delete-expressionnon-placement Note:}

12 ±

delete-expression

operator

delete

102)

9 delete-expression

103)

10 X static ).

[ Example:

};

};

Ð ]

11 static Note: however,

cast-expression delete-expression

};

};

{

}

D

Note:

cast-expression delete-expression

};

__________________

102)

delete-expression

103)

delete-expression

± 11

};

{

}

Ð ]

12 Example:

private

1 () Note:

2

3 Note:

1 expression-list expression-list is

assignment-expression initializer = Example:

public: complex(); complex(double); complex(double,double);

};

12 ±

Ð Note: 2 enclosed initializer-list

assignment-expression initializer initializer-list

initializer T()

T Note: assignment-

expression initializer-list Example:

Here, complex::complex(double) v[0] and v[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: if T T

initializer

4 [ Note:

1

ctor-initializer

ctor-initializer:

: mem-initializer-list

mem-initializer-list:

mem-initializer

mem-initializer , mem-initializer-list

mem-initializer: mem-initializer-id ( expression-list_{opt} )

± 13

mem-initializer-id:

::_{opt} nested-name-specifier_{opt} class-name

identifier

2 mem-initializer-id

mem-initializer-id

mem-

initializer mem-initializer-list

Example:

Ð mem-initializer-id

mem-initializer Example:

Ð ctor-initializer

ctor-initializer mem-initializer

ctor-initializer

3 The expression-list mem-initializer

mem-initializer-id mem-initializer

Ð expression-list mem-initializer

Ð mem-initializer-id expression-list

initializer

[Example:

D(int); };

Ð expression-list mem-initializer

member.

4 mem-initializer-id mem-initializer-list Ð

12 ±

constructor.

Ð

X X

constructor’s mem-initializers

5 Ð ª left-to-rightºclass

base-specifier-list

.Ð base-specifier-listmem-initializers).Ð mem-initializers

).Ð[Note:_{6 mem-initializerV V Vmem-initializer Exam-ple: public:V();V(int);};public:A();A(int);};public:B();B(int);};}

± 15

public:

C();

C(int);

};

Ð ]

7 expression-list mem-initializer

mem-initializer Example:

public:

}; initializes X::r X::a X::b i

X::i i X::j X::i

X Note: mem-initializer

this expression-list mem-initializerto8typeid

dynamic_cast ctor-initializer ctor-initializer mem-initializer Example: public: A(int); };public:

C(int); };

12 ±

public:

};

Ð ] 9 [ Note: typeid and dynamic_cast

]

1

Example:

}; Ð ] 2 X B of X X B

obj obj

Example:

± 17

};

Ð ]

3

mem-initializer

Example:

public:

};

public:

};

public:

};

public:

};

12 ±

} Ð ] 4 The typeid typeid is

mem-initializer

typeid

typeid type_info

typeid

typeid

5 Dynamic_cast

dynamic_cast mem-initializer

dynamic_cast

the dynamic_cast

dynamic_cast

6 [ Example:

public:

};

public:

};

public:

};

} Ð ]

± 19

1

2 X copy X& , ,

or

104)

[ Example: and

public:

X(int);

};

Ð Note: Example:

public:

}; Ð ] ÐNote:

XX&,orXExample: };Ð ] Ð]3Xqualified)

X4 implicitly

};X_{__________________104)}

12 ±

5 X

if

Ð B of X const

B& or

Ð X M

or .

105)

X::X(X&)

6 X is trivial

Ð class X Ð X Ð X

non-trivial .

7 106) Note: the

Ð Ð

Note: 8 X

Ð Ð Ð 12.6.2).

9 copy X::operator= X X, X&, , or X&.107)[ Note:

__________________

105) volatile

C.2.8. 106) 107)

± 21

Note: Note: X

X& X

X Example:

X();

};

} Ð ] Ð]10implicitly

.XifÐB of X ,or BÐ X M , or_{M . 108) X X&11 X is trivialÐ class XÐ} X_{Ð X non-trivial .12 Ð constÐ__________________108) volatile lvalue;}

12 ±

Ð

or Ð

Note:

13 X

X base-specifier-

list X

Ð Ð Ð Example:

V C. Ð ] 14 Note:

15

mization.

109) [ Example:

public:

Thing();

~Thing();

};

__________________

109)

± 23

{

f(t1);

g(t2);

g(t3);

t3.fun();

}

Here t1 f because f

g g(t2) t2 because t2

g t3 g g(t3) is

t3

[over]

1

overloaded

2

Example:

Ð ]

1

Note: this

using-declaration

using-directive

2

Ð Ð static static tion:

13 ±

};

Ð ]

3 [ Note:

Ð ª types º

typedef Example:

Ð ]

Example:

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

Ð ]Ðconst

and/or

volatile

areconst andvolatile

Example: Ð ]

± 3

const and volatile

const and volatile

110)

T , ª T , , º and ª º ª T , , º and ª . º

Ð Example: con-

{

} Ð ] Ð]1 notExample:public:};public:};HereD::f(char*)hidesB::f(int)_{{}Ð ]2 Example:__________________}110)const andvolatile

13 ±

{

}

{

{

}

}

Ð ] 3 Example:

private:

protected:

public:

}; Ð ]

1

Note:

2 Ð Ð

Ð Ð Ð Ð

± 5Ð3Ð ÐÐÐ_{4formed.123argument4 ª cv Xº}where

XiscvExample:constXªref-º using-declaration_{5 Ð const6 Example:}

13 ±

public:

T();

};

public:

C(int);

};

Ð ]

7

111)

1 postfix-expression

expression-list

( ... ( opt postfix-expression ) ... ) opt ( expression-list opt )

postfix-expression

2

3 postfix-expression &F F F 112) &F name F (&F)( expression-list opt ) (F)( expression-list_{opt} ) &F

1 postfix-expression

postfix-expression

postfix-expression:

postfix-expression . id-expression

postfix-expression -> id-expression

primary-expression

__________________

111)

112) If F &F

± 7

2 id-expression -> or . oper-

A->B (*A).B

the . postfix-expression

. ª cv T º where T

113) id-expression

T

expression-list

the .

3 -> or .

primary-expression

114)

expression-list

this

(*this) postfix-expression . operator.

word this

class T T

T 115)

T

1 primary-expression E ªcv T ºTTareoperator()

(E).operator() . 2 Toperator

conversion-type-id

()cv-qualifier

;where

cv-qualifiercv

conversion-type-id

ª P1,...,Pn) returning Rº ª reference

P1 ,..., Pn) returning R º ª P1 ,..., Pn) returning

R º call-function

R call-function ( conversion-type-id ... ...

T 116) .

3

E

call.

__________________

113)

114) using-directive

115)

116)

13 ±

4

(E) Note:

Example:

Ð ]

1

Note: because . , .* :: can-

?: can-

Example:

public:

};

{

}

Ð ]

2

(where @

± 9

Ð

ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

3 @ T1 cv T1 @

T1 cv T1 T2 cv T2

, and built-in

candidates

Ð IfT1T1::operator@

Ð operator@

Ð , & ->

Ð

Ð Ð 13.3.3.1. 4 Ð Ð56 117) [Example: };}_{Ð ]}__________________

117)

13 ±

7

8 -> operator->

operator-> operator-> ->

118)

9 , & ->

10 [ Note:

};

}

Ð ]

1

expression-list

1 ª cv1

T º Tlows:Ð TÐ ªcvSºSSª cv2 T2 ºT2isT cv2cv1ª T ºTTfunctions.2Note:__________________118) operator-> operator->operator->

± 11

1

ª cv1

T ºª cv Sº S aÐ SS

ª cv2 Tº

ªcv2Tº cv2 cv1 ª cv2 T º T return ª T ºTT2Note:

1ª cv1 T ºª cv S º SÐ S S_{ª cv2 T2º ª} cv1

Tº ª cv2 T2 º

2 Note:

1

2 Ð m m

Ð mÐ m (m+1) ±119)mparameters.

3F Fconst__________________119) (m+1) ±

13 ±

13.3.3.1.4).

1 i ( F i

the i F

F1 better

F2 i i ( F1

i ( F2

Ð j j ( F1 j ( F2

Ð F1 F2

Ð F1 and F2 F1 F2

Ð F1 F2 Example:

A();

Ð ] 2 120) . 3 [ Example:__________________

120)function WFthatWW,FF

GFGWWis

± 13

} Ð ]

1 An

2

3 Ð a (13.3.3.1.1),Ða

Ð an (13.3.3.1.3).

4

5

6

Note:

Example: A

ª conversion ºfrom toA

13 ±

derived-to-base Note:

7

8

9

10

13.3.3.2

121)

11

1

Note:

2 [ Note:

,

Promotion or Conversion , . Ð ]

3

__________________

121)

f(A) f(b) f(C) f(B) f(b) f(B) f(B) f(A) .

± 15

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 ç ç ç ç

1

2

3

4

1

1

Example:

13 ±

Ð

2

3 const

[ Note: const

4

Example: ª int ºintintintconst

5influences 1better and.2Ð3 Ð S1S2 ifÐS1 S2Ð S1 S2

± 17

Ð S1andS2 T1andT2(4.4),T1T2Example:Ð Ð S1andS2S2S1Example:

public: };{}Ð ]ÐU1U2U1U2Example: Ð ]

4

Ð bool

Ð B AB*toA* ofB*tovoid*

A*tovoid*

B*tovoid*.ÐBACB,

13 ±

Ð C* to B* C* to A* Example:

Ð ]ÐCB&typeCA&,ÐA::*toB::*A::*toC::*,ÐCtoBCtoA,ÐB*toA*C*toA*,ÐBA&typeCA&,ÐB::*toC::*A::*toC::*

Ð B to A C to A .

[ Note:

1

Ð Ð&Note:

23ªpointer-to-function

ºorªreference-to-function. ºªpointer-to-member-function;

ºExample:

±19}pfef()int(...)

};Ð]4[Note:

iff()andg()f(&g) f(g) 5[Note: BDÐ]1operator-function-id

operator function implement operator-function-id

.operator-function-id: operator operator:

[Note:new[]

,delete[] ,()[]

13±23#and##(16).

4operator-function-id Example:

Ð]5,,and6=&,operator=

operator= 7 ++aºa+=1 +=891@,@x

either x.operator@() oroperator@(x) ++and--.2 Note: conse-

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

±21 1operator=

2Note:DBDBExample:

};};}Ð]Ð]1operator()

postfix-expression

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

xTifT3)(13.3.3).

1operator[] postfix-expression

[expression

]x[y]x.operator[](y) xTifT::operator[](T1)

13±1operator->

->postfix-expression ->id-expression x->m

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

1operator++

++++intint++for++int122)[Example:

public: };public: };{}Ð]2--1__________________

122)Calling operator++ a.operator++(1,2) are1and2.

±23 2[Note:

3intandlongcharNote:

4T,VQTVQvolatile &);Toperator++( 5T,VQTboolVQvolatile or&);Toperator--(

6T,VQTVQvolatile T*VQT*VQ&);T*VQT*VQ&);TT*VQTT*VQ7TTT*);8TTT*);9TT*);10TToperator+(

T);Toperator-( T);11TToperator~( T);12C1,C2,T,CV1,CV2C2C1TCV1andCV2arecv-qualifier-seq

13±*,::*);

where

CV12

CV1andCV2.13LandRLRoperator*(

L,R);LRoperator/( L,R);LRoperator+( L,R);LRoperator-( L,R);L,R);L,R);L,R);L,R);L,R);L,R);where

LRLandR.14TTT*,ptrdiff

_t);TT*,ptrdiff

_t);Tptrdiff _t,T*);Tptrdiff _t,T*);15T123)

T,T);16TT,T);T,T);T,T);T,T);T,T);T,T);17T,T);T,T);18LandRLRoperator%(

L,R);LRoperator&( L,R);LRoperator^( L,R);LRoperator|( L,R);Loperator<<( L,R);Loperator>>( L,R);where

LRLandR.19L,VQ,RLVQvolatile

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

±25 20T,VQTVQvolatile T*VQT*VQ&,T*);21T,VQTVQvolatile

&,T);22T,VQTVQvolatile

T*VQT*VQ&,ptrdiff

_t);T*VQT*VQ&,ptrdiff _t);23L,VQ,RLVQvolatile andR&,R);&,R);&,R);&,R);&,R);&,R);2425T,CVQ

TCVQ isconst

,volatile ,&,&);[Note:ª?º26LandRLRoperator?(bool,

L,R);where LRLandR.27Toperator?(bool, T,T);28T,CVQ TCVQ isconst

,volatile

,operator?(bool, ,);

[temp]

1Atemplate template-declaration

:export opttemplate-parameter-list

>declaration template-parameter-list

:template-parameter ,template-parameter Thedeclaration template-declaration declaration template-declaration declaration 2Atemplate-declaration declarator-id template-name template-id

Note: template-id 3template-declaration init-declarator-list

456exported

export export

7exported.

8[Note:

14±1template-parameter

template-parameter: type-parameter parameter-declaration

type-parameter: classidentifier optclass identifier opt=type-id typename opttypename

template-parameter-list identifier opttemplate-parameter-list opt=template-name classandtypename template-parameter

.typename unqualified-id typename qualified-name parameter-declaration templateparameter

Note:

};Ð]2Atype-parameter

identifier type-name classortypename template-name template

Note: template-parameter templateparameter type-parameter

{}ftype-parameter

called

Ttemplate-parameter T3template-parameter

cv-qualified

Ðlinkage, Ð

±3Ð4[Note:

template-argument cv-qualifiers template-parameter 5template-parameter template-parameter Example: {}Ð]6template-parameter

voidtemplate-parameter Example:

Ð]7ªºtemplate-parameter Example:

Ð]8A=template-parameter default template-argument template-parameter

9template-parameter template-argument, Example: Ð]1template-id

:template-id :template-name <template-argument-list >

14±template-name

:identifier

template-argument-list

:template-argument ,template-argument template-argument

:assignment-expression type-id template-name [Note: 2template-name 3template-name

<istemplate-argument-list template-id

>123)templateargument-list

Example:

Ð]4.or->postfix-expression ::qualified-id [Example: public: };{}Ð]5template

__________________ 123)A>type-id dynamic_cast

,static_cast

,reinterpret_cast orconst-cast

±56Atemplate-id class-name

(9). 1template-argument template-id template-parameter-list

Example: public:

};Ðtemplate-argument

2template-argument type-id type-id

Example:{}Ð]3Atemplate-argument

template-parameter &ff&X::f where f&X::f ,XfX&X::m XmXtemplate-argument Example: };Ð]

14±4 template-argument s.[Example:

Ð]5template-parameter Example:

Ð]6template-argument template-parameter template-parameter

Example:

Ð]7template-parameter template-parameter

Note:Example:Ð]8template-argument

Example: };

±7Ð]9template-argument

plate type-parameter

Example: {}Ð]10template-argument

template-argument template-argument

Example: private: };Ð]11template-argument template-argument <>template-argument-list.

[Example: Ð]12template-argument Example: ~A(); };}Ð]1Twotemplate-id

template-argument template-argument sExample:

declares xandy

14±declares

x2andx3x1andx41Atemplate-id template-name template-argument-list Example: ÐNote: 1template

Example: Listintfloat Shape 2[Example: public: };type-name Twill Array

T3Example:

};Ð]1 template-

parameter template-parameter s.2[Example:

±9public:

};{}Ð]3Thetemplate-argument

template-argument Example:

thetemplate-argument for Array<T>::operator[]()

Array applied.

Ð]1template-parameter template-parameter s.2[Note:

};Ð]1 template-

parameter template-parameter Example: };Ð]

14±1thetemplate-parameter template-parameter Example: public: };{}Ð]2Example:

};{}Ð]3Example:

};};Ð]4Example:

±11};{}]5ªºthisNote:

Ð]1[Example:

};Here, next_time() andtask<int> tasktask preempt() andprmt() preempt Ð]2Example: };Ð]3 Note: Ð]

14±4Example:

};};Ð]5[Note:

61Aprimary template-id template-id

(14.5.4.3). 2[Example:

3word template Example: Note: Ð]45ÐExample:

±13 Ð]Ð[Example: Ð]Ðtemplate. 6 124) 1Ð2Example:

Ð]3Example: a241Ð__________________

124)

14±2Ð3[Note:Ð]1 Example: };};

±15{}Ð]1Example:

Ð]2 125) 1Example: Ð]234__________________ 125)

14±12Ð3sions). 4Example: }Ð]1typename Example:

±17}};Ð]2Aqualified-name

template-parameter typename qualified-name elaborated-type-specifier: optopt<template-argument-list >3template-argument

qualified-name typename qualified-name typename

Example:

};}Ð]4typename

base-specifier mem-initializer qualified-name template-parameter 5 Note:

Example:

14±{}};Ð]6Ðtemplate-parameters

Ðtemplate-argument

(14.6.2). Ð7Example:

public: Set(); {}};iiprintall

,cntcntSet,andcoutiostream template-argument operator<< printall()

<iostream> operator<< p[i]T8template-argument

Example:

±19{}{}Ð]1 <template-parameter

<>Example: SetSet()orSet<T>() template-argument

Example: };Ð]2template-argument <>Example: };Ð]3template-parameter template-parameter

Note: template-parameter template-parameter

template-parameter template-argument

14±4Atemplate-parameter templateparameter

Example:

}};Ð]5template-parameter

Example: };{}Ð]6 template-

argument template-parameter [Example:

};};Ð]1depends

type-dependent value-dependent (on postfix-expression

(expression-list opt)postfix-expression identifier identifer expression-list

±21 2[Example:

pb->j++; }};B<T>

T::AB<T>::i andpb->j template-argument

{h.printall(); }Set<Horse>::printall() <<p[i] Set<T>::printall()

Horse template-parameter

Ttemplate-argument isHorse template-argument template-argument typeTare:Tf(T),f(Array<T>)

.Tf(T(1)) ,f(t),f(g(t)) f(&t) tT.T{}

14±public:

{}};{}x.f()g(1)g(int)template-argument

Horse g(int)x.f() formed. 3{}y.f()g(1)callsg(int)template-argument

inty.f() g(int) 4template-argument Example:

};};X<T>::a

double

AB<T> 5template-argument Example:

±23};};A::B

,A::aA::YAY<A>

1Ðaqualified-id whose nested-name-specifier class-name unqualified-id Ðatemplate-id

12this3Anid-expression

Ðanidentifier Ðatemplate-id Ðaconversion-function-id Ðanested-name-specifier class-name 4 type-id

,simpletype-specifier ornew-type-id

14±simple-type-specifier

(expression-list opt)::optnewnew-placement optopt::optnewnew-placement opt(type-id

)new-initializer opttype-id expression

)type-id

)(type-id )cast-expression

5dependent):

literal postfix-expression

.pseudo-destructor-name ->pseudo-destructor-name sizeof unary-expression type-id

)expression )type-id )::optdelete cast-expression ::optcast-expression throw assignment-expression opt1dependent.

2Anidentifier

Ðdependent.

3unary-expression type-id sizeof unary-expression andtype-id

)sizeof

type-id

)4type-id

orsimple-type-specifier isexpression orcast-expression

simple-type-specifier

(expression-list opt)type-id expression

)type-id

)(type-id )cast-expression

1 qualified-id nested-name-specifier class-name 2

±25qualified-id &qualified-id nested-name-specifier class-name 34dependent.

1Example:

public: }};Ð]1Ð12tion. 34

14±1unqualified-id Ð1Note: 1tion.2126)[Example: //...//...};{//...}Ð]__________________ 126)

±27 1bytemplate<> template-id template<> template-id template<> template-id

Example: {};Ð]23 template-argument

s.4[Example:

};X<int> sintandX<char*> schar* 1

14±2[Example: public: };{},Z<int>::g()

Z<char>::f() 3Example: {}Ð]4 Example: };};Ð]

±29 5Example: Ð]678Example:

public: };};{}lt.get()

from

Map<char*,int>::get()

List<int>::get() namespace

N9[Note: 1011plate. 12Example: };Ð]

14±12explicit-instantiation :unqualified-id declaration template-id template-name

Note:

qualified-id unqualified-id qualified-id

Example: }Ð]3declaration

45Example: }Ð]6template-argument

Example: Ð]7

±31 8Note: 1Ðtemplate<>

explicit-specialization

:declaration [Example:

stream<char> char sort<char*>

Array<char*>

Array 2declared. 3tion.4Note:Example:

14±Ð]5Example:

{}Ðtemplate-argument-list template-argument-list

.6[Example:

}Ð]7Atemplate-id Example: Ð]8template-argument Example: Ð]

±33 9Example: Ð]1011Example:

Ð]121314Note:

15Example: };

14±Ð]16Example: };};{}Ð1712 Example: {};{}Here f<int>(int*) sintandf<char*>(char**) schar*

±35 1template-argument template-argument Example: {}and{}Ð]2 template-

argument

Example: {}Ð]3 template-argument

.[Example:

Complex(double); };{}Ð]4[Note:

14±1Example:

{}and{}ÐNote:

template-parameter corresponding template-argument template-argument 2PAPA3IfPÐifAÐifAAÐifAAIfPPPPP4 AAAÐPA

A.ÐIfPAAÐIfPPclass-template-name <arguments

>,Adeduced APclass-template-name

<arguments

>,AA.

±37A5[Example: {}6{}7{ }8{}Ð]

14±9TTTiPandATcv-list

T*T&T[integer-constant

]class-template-name <T> type(*)(T) T(*)() T(*)(T) typeT::*Ttype::*type::*)()

type(T::*)() type(type::*)(T) type[i]class-template-name <i>TT<T>

TT<i> TT<>

where

(T)T()represents T<T> T,<i>iand<>Ti.10nested-name-specifier

nested-name-specifier

Example:

Ð TExample:

class-template-name type[i])type(*)(T)

X<int> andTischar[6]

±39 1112template-argument Example:

Ð]13[Note:

{}Ð]14template-parameter

templateparameter template-argument template-argument

Example:

}Ð]15template-parameter, templateparameter argument template-argument template-parameter exactly, 127)[Example:

}__________________ 127)template-argument template-parameter bool true

14±}Ð]16Atemplate-argument

Example:

{}Ð]17template-argument

template-parameter template-arguments

Example: {f<int,char*,double>("aa",3.0); }Ð]18type-parameter Example: {}Ð]19Thetemplate-argument template-parameter template-argument

Example:

±41 Ð]20template-argument Note:

template-argument 1template-argument

noted.

128) 2[Example: {}3Adding

max(a,c) chartointforc.4template-argument deduction:__________________ 128)

14±{}5 template-parameter deduction: {}Ð]6Example:

{}ff

[except]

1throw-expression

try-block: tryfunction-try-block:

tryctor-initializer opthandler-seq:

opthandler: exception-declaration

)compound-statement exception-declaration: type-specifier-seq ...throw-expression:

throw assignment-expression optAtry-block statement throw-expression voidthrow-expression ªºªhandler.

º[Note: clause ªºtry-block andfunction-try-block 2Agoto,break

,return continue Example:

condition

)t2t1condition

t2t13Afunction-try-block handler-seq ctor-initializer function-body ctor-initializer function-body function-try-block

15±try-block Example:

public: };try{}{}Ð]1Example:

handler char* type: }andpublic:

Overflow(char,double,double); };{}Overflow

f(1.2); }

±3Ð]2ªnearest

ºexited. 3Athrow-expression level cv-qualifiers throw ªºorªºtoªºorªºhandler throw-expression shall void*

,const void*

,throw 4throw;

5Athrow-expression

Example:

}Ð]6terminate()

orunexpected() unexpected() throw.

7throw-expression terminate()

(15.5.1). 1throw-expression 2new-expression new-expression new-placement

15±new-expression

new-expression new-placement

3throw-expression ª.º1Theexception-declaration

handler handler exception-declaration exception-declaration shall void*

,,volatile void*exception-declaration

.2ªºorªºªºorªpointer

º3Ahandler throw-expression

EifÐThehandler cvTorcvT&andEandTcvqualifiers Ðthehandler cvTorcvT&andTEÐthehandler cv1T*cv2andEhandler

Ð4[Example:

{g();}Overflow

Overflow

Matherr Matherr Underflow andZerodivide 5

±56A...exception-declaration ......block.

78Note:

9terminate() terminate() 10function-try-block 11function-try-block 12function-try-block .13function-try-block onmain()

.14function-try-block

15function-try-block formed. 16function-try-block offunction-try-block (6.6.3). 17exception-declaration exception-declaration exception-declaration

18throw-expression

19throw-expression throw-expression

1exception-specification exception-specification: type-id-list opt)

15±type-id-list:

type-id type-id-list

,type-id Anexception-specification exception-specification Example:

Ðexception-specification exception-specification thanvoid*

,,.2exception-specification exception-specification typeidexception-specification type-id exception-specification

3exception-specification exception-specification

Example:

};};D::fB::fintand

double [Example:

{}Ð]4exception-specification

exception-specification 5exception-specification s.

±76Anexception-specification

exception-specification class std::bad_exception

(18.6.2.1). 7Xtype-id-list exception-specification allow XXY*type-id-list Y*Ytype-id-list exception-specification

.8exception-specification unexpected() exceptionspecification

Example:

{}Ð]9unexpected()

exception-specification for exception-specification terminate()

.10Example:

{}ffYthatg11exception-specification

exceptionspecification

,throw() 12Anexception-specification 13ftype-id TTfffExample:

15±A();};};};A::~A()

orB::~B()

D::~D() A::~A

1terminate() andunexpected() terminate() function 1Ð 129)

Ðatexit

Ðthrow-expression Ðwhen unexpected exceptionspecification std::bad_exception exception-specification Ðunexpected_handler 2__________________

129)terminate() throw .

unexpected()

±9unexpected()

function 1exception-specification exceptionspecification

2Theunexpected()

exception-specification exception-specification std::bad_exception

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

.uncaught_exception() function 1exception-declaration

2throw-expression occurs.

[cpp]

1a# 130)

preprocessing-file: group optgroup:

group-part

group-part: pp-tokens optnew-line if-section control-line if-section: optelse-group optendif-line if-group: optoptoptelif-groups:

elif-group

elif-group: optelse-group:

optendif-line:

new-line

__________________ 130)ªlines. ºThese ªlinesº#ple).

16±control-line:

opt)pp-tokens optnew-line pp-tokens #new-line lparen: replacement-list: optpp-tokens: preprocessing-token new-line: 2#3preprocessing

41131)defined

identifier oridentifier )1#define #undef 23optopt__________________

131)names Ð

±34defined

defined thedefined defined 0intandlongand#ifor#elif132)

5optopttoidentifier

andidentifier respectively. 6 #else

#else#else#endif 133)

1A#include 2h-char-sequence >new-line <and>3q-char-sequence

"new-line "h-char-sequence >new-line >__________________ 132)#ifif133)#else

or#endif

16±4 include

134) <>"5 nondigit

.nondigit 6A#include #include 7[Example:

#include

Ð]8[Example: directive:

*/#else #endif Ð]12object-like

another

#define 3function-like

4)5__________________

134)

±56define 7#8 135) 9opt)#define ()preprocessing 101#or#####operator

1Each

#2#__________________ 135)

16± #operator \"and\"#and####operator 1A##2##3####1replace. 231 #undef 23[Note:ªº4

±75(f)^m(m); 6#include example

*/"hello"; "hello"; #and##7

16±*/*/*/*/Ð]1#line

2The34digit-sequence

"s-char-sequence opt"new-line 5 lineon1pp-tokens

optnew-line 1pp-tokens optnew-line

±91#new-line

1 asctime

dd"hh:mm:ss"

asctime Whether 199711L 136) 2and 3defined #define

#undef

__________________ 136)

[lib.library]

1234 char,wchar_t

56valarray n7Theiostreams 89Ðoperators.

Ðcomponent: basic_string .Ðand.Ð

17±Ðconst

Ðand

Ð1Ðç

ç2137) ÐSummary ÐRequirements Ð__________________ 137)

±3123ÐMacros

ÐValues ÐTypes ÐClasses ÐFunctions ÐObjects 1Ð2char_traits

3operator++()

xX,++xis456implemented.

138) 1139) Ð__________________

138)139)

17±Ð2140)

Ð3141)

ÐRequires: ÐEffects: ÐPostconditions: ÐReturns: ÐThrows: ÐComplexity: 451ments.

142)

__________________ 140)141)142)EqualityComparable

,LessThanComparable

,CopyConstructable InputIterator

,ForwardIterator

,Function

,Predicate

±521143)

2enumerated enum enumerated

{V0,V1,V2,V3(V0);(V1);(V2);(V3);.....3C0,C11bitset

(23.3.5). 2bitmask enum bitmask

{V0V1V2V3};(V0);(V1);(V2);(V3);.....bitmask

bitmask

&X,X=bitmask

(X&YXbitmask (X|YXbitmask (X^YXbitmask ,bitmask

(X&Ybitmask (X|Ybitmask (X^Ybitmask bitmask

)~X3C0,C1CiandCj,Ci&CiCi&Cj4ÐTosetYXXï=Y.ÐToclear

YXXY.ÐYXX&Y__________________

143)

17±1ÐAletter144)

ÐTheperiod,

’.’"C",145)locale

ÐAA[N]Ttypes char,ofconst orvolatile S1AorNTBS

,character). 146)

2TheNTBSempty

NTBS

3TheNTBS character. 4Astatic

NTBS

147)

1AorNTMBS

,NTBS 148)

2Astatic

NTMBS

1AA[N]Twchar_t (_basic.fundmental

_const orvolatile

S2AorNTWCS ,149)

3TheNTWCS empty

NTWCS __________________ 144)145)<clocale> (22.3). 146)<cstring>

NTBS 147)"abc" NTBS

.148)AnNTBS NTMBS 149)<cwchar>

NTWCS s.

±74TheNTWCS character. 5Astatic

NTWCS

150) 1212sb;312

12andnamespace

stdstd.__________________

150)L"abc" NTWCS .

17±1 header

.151) 2Ðçç3Ðçç4cname

name

.hÐstd.

5Note: assert

,errno

,offsetof

,setjmp

,va_arg

,va_end va_start

.Ðend note]6 152) 7name

.h153)

1hosted andfreestanding 2__________________ 151)<and>152)153)The".h"std

±9Ð<cstddef>

<limits> <cstdlib> <new> <typeinfo> <exception> <cstdarg> çç3<cstdlib> abort()

,atexit() exit()

(18.3).

1#include

2 <cassert> or<assert.h>

NDEBUG

.154) 312orlinkage.

155) 3S:__________________

154)155)

17±1 stdstdstdplate.

156) 2ÐMacros

Ð31157)

21Ðstd1158)

2159)

__________________ 156)157)#undef directive. 158)errno<cerrno> .159)setjmp(jmp_buf) <csetjmp> va_end(va_list)

<cstdarg> .

±11 3andlinkage. 4linkage. 5andlinkage.

160)

12<new>

Ð31Ðnew_handler

Ðunexpected_handler Ðterminate_handler 2__________________ 160)<cwchar> and<cwctype>

17±Ðset_new_handler Ðset_unexpected Ðset_terminate S:1tation.

2Ðparagraph. Ðparagraph ÐRequirements 26.1). Ðparagraph. 1Ð1Throws

violated. 1161)

__________________ 161)

±13 23Ð.h12#ifotherwise.

1 inline

(7.1.2). 2162) 31 inline

(7.1.2). 2Ð163)not Ð3164)

4Example:

Allocator() andCompare() __________________ 162)163)164)

17±Ð]1defined.

1 friend of1library:

Ð2Ðvirtual

Ðvirtual Ð165)

1Throws: exception-specification exception-specification

166)

2 167)unless 168)

3exception-specification may 169)exceptionspecification

170)

__________________ 165)size_t streamoff

(27.4.1). 166)exception-specification exception-specficiation 167)throw() exception-specification 168)qsort() andbsearch() 169)bad_alloc bad_alloc 170)exception-specification exception-specification .

[lib.language.support]

12Ð<cstddef>

<limits> <climits> <cfloat> <cstdlib> <new> <typeinfo> <exception> <cstdarg> <csetjmp> <ctime> <csignal> <cstdlib> çç12Header

<cstddef>

ÐHeader

<cstddef> synopsis

Macros: Types:

çç3<stddef.h>

4NULL (4.10).

171) __________________ 171)0and0L(void*)0 .

18±5offsetof typetype S:1<limits>

,<climits>

<cfloat>

1Thenumeric_limits 2boolis_specialized true numeric_limits

.3numeric_limits 4complex<T> Header

<limits> synopsis

}numeric_limits

public:

±3numeric_limits

};}1is_specialized

2numeric_limits<T> falsevalues. numeric_limits members 1172) 23.4173)

5.__________________ 172)___173)___

18±numeric_limits members

6radix 78radix174)

9175) 10.11121314151617176)

18177) 1920178)

2122179)

23radix 180)

__________________ 174)_MANT _MANT

__MANT

_DIG. 175)__DIG. 176)_RADIX. 177)178)___EPSILON. 179)±±180)_MIN _MIN

__MIN

_EXP.

18.2.1.2 numeric_limits

±52425numbers.

181) 2627radix

182) 2829183)

30313233true.34184)

3536true.37185)

3839true.40186)

4142187)

__________________ 181)_MIN _10_MIN

_10__MIN

_10_EXP. 182)_MAX _MAX

__MAX

_EXP. 183)_MAX _10_MAX

_10__MAX 184)185)186)187)

18±numeric_limits members 43188) 44.45189) 46.47190) 48.49191) 505152192) 5354193) 5556194) 57falsetruetrue 58__________________ 188)189)190)191)192)193)194)

18.2.1.2 numeric_limits

±759true195)

6061true196)

6263197)

64round_toward_zero .float_round_style

};}1Ðround_indeterminate

Ðround_toward_zero Ðround_to_nearest Ðround_toward_infinity Ðround_toward_neg_infinity numeric_limits specializations 1epsilon() is_integer isfalse).false.2[Example:

public:

__________________ 195)196)197)_

18±numeric_limits specializations

};}Ð]1Header

<climits> ÐHeader

<climits> synopsis Values: çç2<limits.h> .3Header <cfloat>

±9ÐHeader

<cfloat> synopsis

Values:

çç4<float.h>

.S:1Header

<cstdlib>

ÐHeader

<cstdlib> synopsis _____________________________________________

Macros: Functions:

çç2<stdlib.h>

f)(void)) 3atexit() Ðatexit terminate() exit(int status

)4exit()

Ð atexit areexit() .)198) atexit199) atexit obj1obj1’satexit obj2 obj2 Ð<cstdio>

tmpfile() __________________ 198)main() exit()main() main()

.199)

18±200)

Ðstatus

EXIT_SUCCESS status isEXIT_FAILURE 201) 5exit() S:1<new>

Header

<new> synopsis

new_p }sizesizeptrptrsizesizeptrptrsizeptrsizeptrptrptrS:size

1Effects:

Thenew-expression size 2Replaceable: 3bad_alloc exception. __________________ 200)cin,couttmpfile() <cstdio>

.201)EXIT_FAILURE andEXIT_SUCCESS

<cstdlib> .

±11 4Ðmalloc

Ðset_new_handler() bad_alloc

.Ðnew_handler repeats. Ðnew_handler size 5Effects:

new-expression bad_alloc exception.

6Replaceable: 78Ðmalloc

Ðset_new_handler() Ðnew_handler repeats. new_handler bad_alloc 9[Example: bad_alloc Ð]ptrptr10Effects:

Thedelete-expression ptr invalid. 11Replaceable: 12ptrorstd::nothrow_t&) .13ÐptrÐptr,ptroperator

new.

18±14Notes:

calloc

,malloc realloc

<cstdlib>

.size

1Effects:

Thenew-expression size202) 2Replaceable: 34Returns

size).size

5Effects:

new-expression bad_alloc exception.

6Replaceable: 7 .8Returns size,nothrow)

.ptrptr9Effects:

Thedelete-expression ptrinvalid. 10Replaceable: 11ptrorstd::nothrow_t&) .12ÐptrÐptroperator

new[](std::size_t)

.203)ptr.13tocalloc

,malloc realloc

<cstdlib>

.1sizeptr__________________

202)ornewanddelete

expressions. newsize 203)(17.3.3.7).

±13 2Returns:

ptr.3Notes: 4[Example: Ð]sizeptr5Returns: ptr.6Notes: ptr7Effects: 8Notes:new.ptr9Effects: 10Notes: new[]

.bad_alloc

public:

};}1bad_alloc

2Effects:

bad_alloc

.3Effects: .4Notes: what() 5Returns: new_handler 1or(18.4.1)

18±new_handler

2Anew_handler Ðbad_alloc bad_alloc

;Ðabort() orexit()

;3new_handler bad_alloc

.set_new_handler

new_p 1Effects:

new_handler

.2Returns: new_handler

.1<typeinfo>

Header

<typeinfo> synopsis

}S:type_info

public: rhsrhsrhsprivate:

rhs);rhs);};}1type_info

rhs2Effects: rhs.3Returns: truerhs4Returns:

rhs).rhs type_info ±15 5Effects:

rhs.6Returns: trueif*thisprecedes rhs7Returns: 8Notes: wstring rhs);rhs);9Effects: type_info object. 10Notes:

type_info bad_cast public:

};}1bad_cast dynamic-cast 2Effects:

bad_cast

.3Effects: .4Notes: what() 5Returns: 6Notes: wstring bad_typeid public:

};}1bad_typeid typeid

18±bad_typeid 2Effects:

bad_typeid

.3Effects: .4Notes: what() 5Returns: 6Notes: wstring 1<exception> Header

<exception> synopsis

f}S:exception

public:

};}1exception

2Effects:

exception

.3Notes:

exception ±17 4Effects:

object. 5Notes:

what()

6Effects:

exception

.7Notes:

8Returns: 9Notes: wstring exception-specifications bad_exception

public:

};}1bad_exception

2Effects:

bad_exception

.3Effects:

.4Notes: what()

5Returns: 6Notes: wstring unexpected_handler

1unexpected() exception-specification

.2anunexpected_handler unexpected_handler following: Ðunexpected() isÐbad_exception

18±unexpected_handler

bad_exception

;Ðcallterminate() ;Ðabort() orexit()

;3unexpected_handler callsterminate()

.set_unexpected

f1Effects: funexpected_handler

.2Requires: f3Returns: unexpected_handler

.unexpected

1 exceptionspecification 2Effects:

unexpected_handler throwexpression unexpected_handler

terminate_handler

1terminate() 2Aterminate_handler 3terminate_handler callsabort()

.set_terminate

f1Effects: fprocessing. 2Requires:

f3Returns: terminate_handler

.terminate

12Effects: terminate_handler throwexpression terminate_handler

18.6.4 uncaught_exception

±19uncaught_exception

1Returns:

truethrow-expression theexception-declaration terminate() terminate().

[Note: Ð]2Notes: When uncaught_exception() istrue terminate

(15.5.1).

1Headers

<cstdarg>

<csetjmp>

<ctime> ),<csignal>

<cstdlib> ).ÐHeader

<cstdarg> synopsis

Macros: Type:

va_list ççÐHeader

<csetjmp> synopsis

Macro:

setjmp Type:

jmp_buf Function:

longjmp ççÐHeader

<ctime> synopsis

Macros:

CLOCKS_PER_SEC Types:

clock_t Functions:

clock ççÐHeader

<csignal> synopsis

Macros:

Type:

sig_atomic_t Functions: çç

18±ÐHeader

<cstdlib> synopsis

Functions:

çç2 <stdarg.h>

,<setjmp.h> ,<time.h>

,<signal.h>

<stdlib.h> 3va_start() <stdarg.h> parmN ...).parmN

undefined. S:4longjmp(jmp_buf jbufval)longjmp( jbuf,val)S:

[lib.diagnostics] 12Ð<stdexcept>

<cassert> <cerrno> çç1 logic runtime errors. 23<stdexcept> Header

<stdexcept> synopsis

}logic_error

19±logic_error

public: what_arg

);};}1logic_error

);2Effects: logic_error

.3Postcondition: strcmp(what(), what_arg

.domain_error

public: );};}1domain_error

what_arg

);2Effects: domain_error

.3Postcondition: strcmp(what(),

.invalid_argument

public: what_arg

);};}1invalid_argument

argument. );2Effects: invalid_argument

.3Postcondition: strcmp(what(), what_arg

.length_error

public: );};}1length_error

what_arg );

length_error

±32Effects:

length_error

.3Postcondition: strcmp(what(), what_arg

.out_of_range

public: );};}1out_of_range

what_arg

);2Effects: out_of_range

.3Postcondition: strcmp(what(),

.runtime_error

public: what_arg

);};}1runtime_error

);2Effects: runtime_error

.3Postcondition: strcmp(what(), what_arg

.range_error

public: );};}1range_error

computations. what_arg

);2Effects: range_error

.3Postcondition: strcmp(what(),

.overflow_error

public: what_arg

);};}

19±overflow_error 1overflow_error what_arg

);2Effects: overflow_error

.3Postcondition: strcmp(what(),

.underflow_error

public: what_arg

);};}1underflow_error

);2Effects: underflow_error

.3Postcondition: strcmp(what(), what_arg

.12Header

<cassert> ÐHeader

<cassert> synopsis Macro:

assert çç3<assert.h> .S:1Header

<cerrno> ÐHeader

<cerrno> synopsis Macros:

çç2<errno.h> .S:

[lib.utilities] 12Ð<utility>

<functional> <memory> <ctime> çç1tors.1Ta,bandctypeT.ÐEqualityComparable

requirements _____________________________________________________________________ Ða,.ÐIf.ÐIfand.çç

20±1TandbareT.ÐLessThanComparable requirements çç1TtTu.ÐCopyConstructible requirements T(t)T(u) t.~T()tuçç1T()1allocators

2types.

±3ÐXTYUtX&bYpX::pointer

a1.allocate

.qX::const_pointer p.rX::reference *p.sX::const_reference *qr.uY::const_pointer calling

Y::allocate nX::size_type .çç

20±Ð_____________________________________________________________________________________

assertion/note pre/post-condition _____________________________________________________________________________________ X::pointer

T._____________________________________________________________________________________ X::const_pointer

._____________________________________________________________________________________ T&X::reference X::const_reference TX::value_type X::size_type

_____________________________________________________________________________________ X::difference_type

YU(including

T),Y::rebind<T>::other isX._____________________________________________________________________________________ a.address(r)

X::pointer a.address(s)

X::const_pointer _____________________________________________________________________________________ a.allocate(n) a.allocate(n,u) nobjects Tstructed. allocate

tor.204) Allbypnallocate

toNote: pÐ]_____________________________________________________________________________________

a.max_size()

X::size_type

X::allocate()

._____________________________________________________________________________________ bool

_____________________________________________________________________________________

X()_____________________________________________________________________________________

post: x.construct(p,t) x.destroy(p)

((T*)p)->~T() ç ç ç ç __________________ 204)a::allocate Tsizeof(T)

±53rebind

SomeAllocator<T>

Allocator::rebind<U>::other SomeAllocator<U>

.4Ðpointer

,const_pointer

,size_type difference_type are T*,,size_t ptrdiff_t 51library.

Header

<utility> synopsis

}1operator!=

operator==

>,<=>= operator< 2Requires:

Type

TisEqualityComparable

(20.1.1). 3Returns: .

20±4Requires:

Type

TisLessThanComparable

(20.1.2). 5Returns:

.6Requires:

7Returns:

.8Requires:

Type

TisLessThanComparable

(20.1.2). 9Returns:

.10operator!= ,operator>

,operator>= operator<=

1pair();

xy);template<class UVU,Vp);};pair();

2Effects: xy);3Effects: firstwithxandsecond withy.template<class UVU,Vp);4Effects:

xy);5Returns: .xy);6Returns:

y.second)

.xy);

±77Returns: .8[Example: Ð]1operator() operator() Header

<functional> synopsis

20± }23[Example: andbcontaining double aÐ]4[Example: a:Ð]5argument_type andresult_type first_argument_type

,second_argument_type result_type 1};

±9};15.7).xy};2operator()

returns x+y.xy};3operator() x-y.xy};4operator() returns x*y.xy};5operator() x/y.xy};6operator() returns x%y.x};7operator() -x.1Tbool.xy};2operator()

returns x==y.

20±xy};3operator()

returns x!=y.xy};4operator() x>y.xy};5operator() returns x<y.xy};6operator() x>=y.xy};7operator() returns x<=y.8greater ,less,greater_equal less_equal <,>,<=,>=15.3.1). xy};2operator() returns x&&y.xy};3operator() x||y.x};4operator() returns

!x.1Negators not1andnot2 (5.3.1).

±11 public: pred);x};2operator() returns

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

pred);x,y};4operator() returns

!pred(x,y).pred);5Returns: binary_negate<Predicate>( pred).1Binders bind1st andbind2nd fxfx.binder1st

protected: public: xy);x};1opwithxandvalue withy.2operator() returns op(value, x).

20± bind1st bind1st opx);1Returns: binder1st<Operation>( opx)).binder2nd

protected: public: xy);x};1opwithxandvalue withy.2operator() returns op(x,value)

.bind2nd

opx);1Returns: binder2nd<Operation>( opx)).2[Example:

vÐ]1public:

f)(Arg)); x};2operator() returns f(x).f)(Arg)); 3Returns: f).

±13 public: fxy};4operator() returns f(x,y).pointer_to_binary_function<Arg1,Arg2,Result> f5Returns: pointer_to_binary_function<Arg1,Arg2,Result>( f).6[Example: Cwithv.205)Ð]1public:

};2mem_fun_t public: };3mem_fun1_t

4mem_fun(&X::f)

X::fXfollowed f__________________

205)ptr_fun

20±public: };5mem_fun_ref_t public: };6mem_fun1_ref_t 7mem_fun_ref(&X::f)

X::fXfHeader <memory> synopsis

n);p);

±15 ForwardIterator uninitialized_copy(InputIterator firstlast,ForwardIterator result

);firstlast,x);firstnx);}public:

//};public:

xxhintpn);};}

20±allocator members allocator members x1Returns: &x.x2Returns: &x.nhint=0); 3Notes:

Uses(18.4.1). 4Requires:

hintallocate deallocate hint206).5Returns: nT.6Note:hint

7Throws:

bad_alloc pn);8Requires: pallocate()

.np.9Effects: p.10Notes: Uses 11Returns:

Nallocate(

N,0)pval);12Returns: pval)p);13Returns: ((T*) p)->~T() allocator globals 1Returns:

true.2Returns: false.1raw_storage_iterator

OutputIterator operator* operator&

T__________________

206)

±17 public: x);element

);};}raw_storage_iterator(OutputIterator

x);2Effects: xpoints.

3Returns:

*thiselement );4Effects: element 5Returns:

6Effects:

7Effects:

n);1Effects: nadjacent

Tobjects. 2Returns:

Apairsizeof(T) p);3Effects: points. 4Requires:

get_temporary_buffer

.1operator*

operator&

Tuninitialized_copy InputIterator parameter

ForwardIterator

uninitialized_copy

uninitialized_copy(InputIterator firstlast,ForwardIterator result );

20±uninitialized_copy 1Effects:

2Returns:

result uninitialized_fill firstlast,x);1Effects:

uninitialized_fill_n firstnx);1Effects:

auto_ptr 1Template new public: p~auto_ptr();

};}2Theauto_ptr auto_ptr owns auto_ptr

20.4.5.1 auto_ptr

±19auto_ptr

constructors p1Postconditions: *thisp.*thisowns

*get() ppointer.

a2Effects: Calls a.release()

.3Postconditions: *thisa.release()

.*thisowns

*get() aowns

*a.a4Requires:

Y*X*.5Effects: .6Postconditions:

*a.a7Requires:

8Effects:

If*thisaa.release() *thisowns

*get() then.9Returns: *this.10Postconditions: If*thisathen*this a.release()

.*thisowns aowned

*a11Requires:

Y*X*12Effects: If*thisaa.release() *thisowns

*get() then.13Returns: *this.14Postconditions: If*thisathen*this a.release()

.*thisowns aowned

*a~auto_ptr();

15Requires: 16Effects:

If*thisowns

*get() then.auto_ptr

members

1Requires: 2Returns:

3Returns:

get()

4Returns:

*thisholds.

5Returns: 6Postcondition:

*this*get() .

20±1Header

<cstdlib> ÐHeader

<cstdlib> synopsis Functions: çç2<stdlib.h>,

3calloc()

,malloc() realloc() (18.4). 4free().S:5Header

<cstring> ÐHeader

<cstring> synopsis Macro:

NULL Type:

size_t Functions: çç6<string.h> memchr() S:1Header

<ctime> ÐHeader

<ctime> synopsis Macros:

NULL Types: Struct:

tmFunctions: çç2<time.h>. S:

[lib.strings]

1ªcharacters, ºªcharacters. º2Ð<string>

<string> <cctype> <cwctype> <cstring> <cwchar> <cstdlib> çç1char_traits<charT>

char_traits<char> and char_traits<wchar_t> 23typeCharT

Traits charT andtraits

.4char_traits<charT>

header

<string> char_traits<char> and char_traits<wchar_t>

1Ðcharacter character charandwchar_t

Ð character

21±Ðtraits

ÐNTCTS charT(0)

.1XCharT

;canddCharT ;pandq;stypeCharT* ;n,iandjsize_t

;eandfX::int_type

;posX::pos_type stateX::state_type ;

±3Ðassertion/note

pre/post-condition complexity

X::char X::int

_type X::off X::pos X::state X::assign(c,d) c=dcd.cd.intlinear

X::compare (p,q,n) in),X::eq(p[i],q[i]) isjn),X::lt(p[j],q[j])

ij)X::eq(p[i],q[i])

iX::eq(p[i],charT(0))

X::find(p,n,c) linear char_type* qp,p+n X::eq(q,c) X::move(s,p,n)

X::char_type* inX::assign(s[i],p[i])

where ps,s+n s+n.X::copy(s,p,n) pre:ps,s+n s+nin),performs X::assign(s[i],p[i])

.linear X::assign (s,n,c) inX::assign(s[i],c)

.yields: s.eifX::eq(e,X::eof())

value fX::eq(f,X::eof()) constant

X::to_char_type(e)

X::char_type c,X::eq_int_type(e,X::to_int_type(c)) istrue,cconstant

X::to_int_type (c)X::int_type eto_char_type andeq_int_type

.boolconstant X::eq_int_type (e,f)candd,X::eq(c,d)

X::eq_int_type(X::to_int_type(c), X::to_int_type(d)) eandfX::eof() .constant X::get_state (pos)X::state_type yields:

statepos.X::eof()

constant

X::int_type eX::eq_int_type(e,X::to_int_type(c)) isc.ç ç ç ç 2<string>

3charT

21±1char_type

2Requires:

char_type

INT_T char_type eof()int_type

3Requires:

CHAR_T andTRAIT_T OFF_T off_type 207) 4Ð5OFF_T(-1)

6OFF_T 7POS_T

POS_T OFF_T

208) 8Requires:

CHAR_T andTRAIT_T POS_T pos_type 9pos_type streambuf

10Requires: CHAR_T andTRAIT_T

STATE_T state_type codecvt<> facet char_traits specializations

}1<string> char_traits

.__________________ 207)long.208)OFF_T andPOS_T .

21.1.4 char_traits

±52char_traits<char> charchar_traits

,27.3template<>

};}1<string> char_traits forchar 2int_type

,pos_type

,off_type state_type areint,streampos

,streamoff mbstate_t respectively. 3streampos

POS_T in21.1.3.

4streamoff

OFF_T 5mbstate_t

<cwchar> 6assign

,eqlt=,==,and<respectively.

21±template<>

};}<string> char_traits for wchar_t 1int_type

,pos_type

,off_type state_type arewint_t

,wstreampos ,wstreamoff mbstate_t respectively. 2wstreampos

POS_T in21.1.3.

3wstreamoff

OFF_T 4streampos andwstreampos streamoff andwstreamoff

5mbstate_t

<cwchar> 6assign

,eqlt=,==,and<respectively.

1<string> objects. 2<string> string andwstring traits.

±7Header <string> synopsis

basic_string<charT,traits,Allocator> lhs,rhs);basic_string<charT,traits,Allocator> lhs,rhs);basic_string<charT,traits,Allocator> operator+(charT lhsrhs);basic_string<charT,traits,Allocator> lhs,rhs);basic_string<charT,traits,Allocator> lhsrhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);

21±lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,rhs);lhs,

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

rhs);basic_istream<charT,traits>& operator>>(basic_istream<charT,traits>& is,basic_string<charT,traits,Allocator>& str);os,str);basic_istream<charT,traits>&

getline(basic_istream<charT,traits>& is,basic_string<charT,traits,Allocator>& str,charT delim

);basic_istream<charT,traits>& str);

±9}basic_string

1charT basic_string ªstring ºcharT .2basic_string basic_string 3.4tion:Ðalength length_error

(19.1.4); Ðanout-of-range out_of_range

(19.1.5).

public:

typedef

21±basic_string

astrpossize_type nasnasabasic_string(size_type ncabasic_string(InputIterator begin end,a~basic_string(); str);s);c);nc);n);res_arg

pospos);str);s);c);str);strpos,size_type

n);sn);s);nc);firstlast);

basic_string

±11strpos,size_type n);sn);s);nc);firstlast);pos1str);pos1str,size_type

pos2n);possn);poss);posnc);pcpnc);pfirstlast);posnposition

);firstlast);pos1n1str);pos1n1str,size_type pos2n2);posn1s,size_type n2);posn1s);posn1c);i1i2str);i1i2sn);i1i2s);i1i2,size_type

nc);i1i2,InputIterator j1j2);snposstrpossposnsposcposstrpossposnsposcpos

21±basic_string strpossposnsposcposstr,size_type possposnsposcposstr,size_type

posspos,size_type nsposcposstr,size_type

nsposcposposnstrpos1n1,strpos1n1,str,size_type

pos2n2pos1n1,sn2};}basic_string

constructors 1basic_string

Allocator a2Effects: basic_string Ðeffects data() size()

0capacity() ççstr,size_type posna

21.3.1 basic_string ±13 3Requires:

pos<=str.size() 4Throws:

out_of_range ifpos>str.size()

.5Effects: basic_string rlen nandstrposÐeffects

data() rlenconsecu-

strtionpossize()

rlencapacity() size() get_allocator() str.get_allocator() ççsn,a6Requires:

sn.7Throws: out_of_range ifn.8Effects: basic_string charT nsÐeffects

data()

ssize() ncapacity() size() ççsa9Requires:

s10Effects: basic_string charT traits::length( s)sÐeffects

data()

s)capacity()

size() çç11Notes:

Uses traits::length()

.basic_string(size_type nca

21±basic_string constructors

12Requires:

n13Throws: length_error ifn.14Effects: basic_string cnÐeffects

data() ncsize() ncapacity() size() ççbasic_string(InputIterator

begin end,a15Effects:

Ð effects

data() [begin

,end)size() begin andendcapacity() size() çç16Notes:

basic_string<charT,traits,Allocator>& str);17Effects: If*thisandstr*this

Ðeffects

data()

str.data() size() str.size() capacity() size() ççIf*this

andstr18Returns: *this basic_string<charT,traits,Allocator>& s);19Returns: s).20Notes: Uses traits::length()

.c);

21.3.1 basic_string ±15 21Returns:

c).basic_string

1Returns: 2Returns: 3Returns:

reverse_iterator(end())

.4Returns: reverse_iterator(begin())

.basic_string capacity 1Returns: 2Returns:

size()

.3Returns:

nc);4Requires: n5Throws: length_error ifn.6Effects: *this ÐIfn*thisn*this.ÐIfn*thisnwhose firstsize()*this c.n);7Effects: resize( n,charT())

.8Returns:

res_arg

=0); 9reserve() basic_string 10Effects:

After reserve()

,capacity() reserve

21±basic_string capacity

11Effects:

12Returns:

.basic_string

pospos);1Effects:

c_str()

,data() const 2Returns:

Ifposdata()[ pos]posconst traits::eos() pospos);3Requires:

pos4Throws: out_of_range ifpos.5Returns: operator[]( pos).basic_string modifiers basic_string::operator+= basic_string<charT,traits,Allocator>& str);1Returns: append( str).s);2Returns:

s).3Notes: Uses traits::length()

.c);4Returns:

c).basic_string::append

basic_string<charT,traits,Allocator>& str);1Returns: append( str.basic_string<charT,traits,Allocator>&

strposn);2Requires: pos<=str.size() 3Throws:

out_of_range ifpos>str.size()

.4Effects: rlennand strposlength_error ifrlen.*this

rlensize()*thisstrtionpos.

21.3.5.2 basic_string::append ±17 5Returns:

*this.basic_string<charT,traits,Allocator>&

sn);6Returns: append(basic_string<charT,traits,Allocator>( s,n)).s);7Returns:

s)).8Notes: Uses traits::length()

.basic_string<charT,traits,Allocator>&

append(size_type nc);9Returns: append(basic_string<charT,traits,Allocator>( n,c)).firstlast);10Returns:

first,last)).basic_string::assign

basic_string<charT,traits,Allocator>& str);1Returns: assign( str.basic_string<charT,traits,Allocator>&

strpos,size_type n);2Requires: pos<=str.size() 3Throws:

out_of_range ifpos>str.size()

.4Effects: rlennand strpos.*thisrlenstrpos.5Returns:

*this.basic_string<charT,traits,Allocator>&

sn);6Returns: assign(basic_string<charT,traits,Allocator>( s,n)).s);7Returns:

s)).8Notes: Uses traits::length()

.basic_string<charT,traits,Allocator>&

assign(size_type nc);9Returns: assign(basic_string<charT,traits,Allocator>( n,c)).firstlast);10Returns:

first,last)).basic_string::insert

basic_string<charT,traits,Allocator>& insert(size_type pos1,str);

21±basic_string::insert

1Returns:

insert( pos1,str,0,npos).basic_string<charT,traits,Allocator>&

insert(size_type pos1,str,size_type pos2n);2Requires pos1andpos2<=str.size() 3Throws:

out_of_range ifpos1orpos2>str.size()

.4Effects: rlennandstr.size() -pos2length_error ifrlen.*this rlenpos1 *thisrlenstrbeginpos2*this.5Returns: *this.basic_string<charT,traits,Allocator>&

insert(size_type possn);6Returns: insert( pos,basic_string<charT,traits,Allocator>( s,n)).basic_string<charT,traits,Allocator>&

poss);7Returns: s)).8Notes: Uses traits::length(). basic_string<charT,traits,Allocator>& insert(size_type posnc);9Returns: insert( pos,basic_string<charT,traits,Allocator>( n,c)).pc);10Requires:

p*this.11Effects: cp.12Returns:

pnc);13Requires: p*this.14Effects: inserts ncp.pfirstlast);15Requires:

p*this.[first,last)16Effects: [first,last)p.basic_string::erase

basic_string<charT,traits,Allocator>& erase(size_type posn1Requires: pos2Throws: out_of_range ifpos.3Effects: xlennand pos.*thisxlen pos*this,*this

21.3.5.5 basic_string::erase

±19pos+xlen.4Returns:

*this.p);5Requires:

p*this.6Effects: p.7Returns: pend()

firstlast);8Requires: firstandlast*this[first,last).9Effects: [first,last).10Returns: lastend()

basic_string::replace basic_string<charT,traits,Allocator>& replace(size_type pos1n1,str);1Returns:

replace( pos1,n1,strnpos).basic_string<charT,traits,Allocator>&

pos1n1,str,size_type pos2n2);2Requires: pos1pos2<=str.size()

.3Throws: out_of_range ifpos1orpos2>str.size()

.4Effects: xlenn1and pos1rlen n2andstrpos2.Throws length_error ifxlenrlen.*this xlen+rlenpos1 *thisrlenbystrpos2 *thispos1+xlen.5Returns: *this.basic_string<charT,traits,Allocator>&

replace(size_type posn1sn2);6Returns: replace( pos,n1,basic_string<charT,traits,Allocator>( s,n2)).basic_string<charT,traits,Allocator>&

s);7Returns: s)).8Notes: Uses traits::length()

.basic_string<charT,traits,Allocator>&

replace(size_type posn1,size_type n2c);9Returns: replace( pos,n1,basic_string<charT,traits,Allocator>( n2,c)).i1i2str);10Requires:

i1andi2*this[i1,i2).

21±basic_string::replace

11Effects:

*thisi2-i1str.size() i1*thisstr.size() str*thisi2.12Returns: *this.13Notes: stri2-i1).basic_string&

replace(iterator i1i2sn);14Returns: replace( i1,i2,basic_string( s,n)).15Notes: ni2-i1).i1i2s);16Returns:

s)).17Notes: traits::length( si2-i1).Uses traits::length()

.i1i2n,charT

c);18Returns: replace( i1,i2,basic_string( n,c)).19Notes: ni2-i1).i1i2,InputIterator

j1j2);20Returns: j1,j2)).21Notes: j2-j1i2-i1).basic_string::copy

snpos 1Requires:

pos2Throws: out_of_range ifpos.3Effects: rlennand pos.srlenelements. srlen *thispos.s.4Returns: rlen.basic_string::swap

s);1Effects:

2Postcondition:

*thiss,s*this .3Complexity:

basic_string

1Returns:

size() ele- *this traits::eos() .

±21 basic_string 2Requires: class this.3Notes: Uses traits::eos()

.4Returns:

Ifsize() size()*thissize() is5Requires:

const member basic_string this.6Returns:

Allocator basic_string::find str,size_type pos1Effects: xpos obtain: Ðandxpos+str;Ðat(xpos+Istr.at(I)Istr.2Returns:

xposxposnpos.3Notes: Uses traits::eq()

.sposn4Returns:

find(basic_string<charT,traits,Allocator>( s,n),pos).spos

5Returns:

s),pos).6Notes: Uses traits::length()

.cpos7Returns:

find(basic_string<charT,traits,Allocator>(1, c),pos).basic_string::rfind

str,size_type pos1Effects: xpos obtain: Ðandxpos+str;Ðat(xpos+Istr.at(I)Istr.2Returns:

xposxposnpos.3Notes: Uses traits::eq()

.sposn4Returns:

rfind(basic_string<charT,traits,Allocator>( s,n),pos).spos

21±basic_string::rfind

5Returns:

rfind(basic_string<charT,traits,Allocator>( s),pos).6Notes: Uses traits::length()

.cpos7Returns:

rfind(basic_string<charT,traits,Allocator>(1, c),pos).basic_string::find_first_of

size_type str,size_type pos1Effects: xpos obtain: Ðandxpos;Ðat(xposstr.at(I)Istr.2Returns:

xposxposnpos.3Notes: Uses traits::eq()

.size_type

sposn4Returns: find_first_of(basic_string<charT,traits,Allocator>( s,n),pos).spos

5Returns:

s),pos).6Notes: Uses traits::length()

.cpos

7Returns:

find_first_of(basic_string<charT,traits,Allocator>(1, c),pos).basic_string::find_last_of

size_type str,size_type pos1Effects: xpos obtain: Ðxpos<=posandpos;Ðat(xposstr.at(I)Istr.2Returns:

xposxposnpos.3Notes: Uses traits::eq()

.sposn4Returns:

find_last_of(basic_string<charT,traits,Allocator>( s,n),pos).spos

5Returns:

s),pos).6Notes: Uses traits::length()

.cpos

7Returns:

find_last_of(basic_string<charT,traits,Allocator>(1, c),pos).

±23 basic_string::find_first_not_of

size_type str,1Effects:

xpos obtain: Ðpos<=xposandxpos;Ðat(xposstr.at(I)Istr.2Returns:

xposxposnpos.3Notes: Uses traits::eq()

.size_type

sposn4Returns: find_first_not_of(basic_string<charT,traits,Allocator>( s,n),pos).spos

5Returns:

s),pos).6Notes: Uses traits::length()

.cpos

7Returns:

find_first_not_of(basic_string<charT,traits,Allocator>(1, c),pos).basic_string::find_last_not_of

size_type str,size_type pos1Effects: xpos obtain: Ðxpos<=posandpos;Ðat(xposstr.at(I))Istr.2Returns:

xposxposnpos.3Notes: Uses traits::eq()

.spos,size_type

n4Returns: find_last_not_of(basic_string<charT,traits,Allocator>( s,n),pos).spos

5Returns:

s),pos).6Notes: Uses traits::length()

.cpos

7Returns:

find_last_not_of(basic_string<charT,traits,Allocator>(1, c),pos).basic_string::substr

basic_string<charT,traits,Allocator> substr(size_type posn1Requires: pos2Throws: out_of_range ifpos.3Effects: rlennand pos.

21±basic_string::substr 4Returns:

basic_string<charT,traits,Allocator>(data()+ pos,rlen).basic_string::compare str)1Effects: rlensize() and str.size() .2Returns:

Ðcompare() results strstrççpos1n1,str3Returns:

basic_string<charT,traits,Allocator>(*this, pos1,n1).compare( strpos1n1,str,size_type pos2n24Returns: basic_string<charT,traits,Allocator>(*this, pos1,n1).compare( basic_string<charT,traits,Allocator>( str,pos2,n2s5Returns: this->compare(basic_string<charT,traits,Allocator>( s)).posn1,sn26Returns:

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);1Returns: basic_string<charT,traits,Allocator>( lhs).append( rhs)

21.3.7.1 operator+ ±25 basic_string<charT,traits,Allocator> lhs,rhs);2Returns: basic_string<charT,traits,Allocator>( lhsrhs.3Notes: Uses traits::length()

.basic_string<charT,traits,Allocator> operator+(charT lhs,rhs);4Returns: basic_string<charT,traits,Allocator>(1, lhsrhs.basic_string<charT,traits,Allocator> lhs,rhs);5Returns: lhsrhs).6Notes: Uses traits::length()

.basic_string<charT,traits,Allocator> lhs,charT rhs);7Returns: lhsrhs).operator==

lhs,rhs);1Returns: lhs.compare( rhs.lhs,rhs);2Returns:

basic_string<charT,traits,Allocator>( lhsrhs.lhs,rhs);3Returns:

lhsrhs).4Notes: Uses traits::length()

.operator!=

lhs,rhs);1Returns: !(lhs==rhs).lhs,rhs);2Returns:

basic_string<charT,traits,Allocator>( lhsrhs.

21±operator!=

lhs,rhs);3Returns: lhsrhs).4Notes: Uses traits::length()

.[lib.string::op <operator< lhs,rhs);1Returns: lhs.compare( rhs.lhs,rhs);2Returns:

basic_string<charT,traits,Allocator>( lhsrhs.lhs,rhs);3Returns:

lhsrhs).[lib.string::op

>operator> lhs,rhs);1Returns: lhs.compare( rhs.lhs,rhs);2Returns:

basic_string<charT,traits,Allocator>( lhsrhs.lhs,rhs);3Returns:

lhsrhs).[lib.string::op

<operator<= lhs,rhs);1Returns: lhs.compare( rhs.lhs,rhs);2Returns:

basic_string<charT,traits,Allocator>( lhsrhs.lhs,rhs);

21.3.7.6 operator<= ±27 3Returns:

lhsrhs).[lib.string::op

>operator>=

lhs,rhs);1Returns:

lhs.compare( rhs.lhs,rhs);2Returns:

basic_string<charT,traits,Allocator>( lhsrhs.lhs,rhs);3Returns:

lhsrhs).swaplhs,basic_string<charT,traits,Allocator>&

rhs);1Effects: lhs.swap( rhs);basic_istream<charT,traits>&

operator>>(basic_istream<charT,traits>& is,basic_string<charT,traits,Allocator>& str);1Effects: sentry object kkbasic_istream<charT,traits>::sentry k(is)bool( k)str.erase() istrstr.append(1, c)is.width() nis.width() nisstr.max_size()

ÐnÐisspace(

c,getloc()) cis.width(0) sentry object k2Returns: isos,str);3Effects:

kkbasic_ostream<charT,traits>::sentry k(os)bool( k)os.rdbuf()->sputn( str.data(), n)nos.width() andstr.size() os.width(0) sputn os.setstate(ios_base::failbit) .

21±4Returns:

osbasic_istream<charT,traits>&

getline(basic_istream<charT,traits>& is,basic_string<charT,traits,Allocator>& str,charT delim

);5Effects: sentry object kbasic_istream<charT,traits>::sentry k(is)bool( k)str.erase() istrstr.append(1, c)Ðgetline

is.setstate(ios_base::eofbit)

).Ðc==delim cc(27.4.5.3)

Ðstr.max_size() is.setstate(ios_base::failbit)

(27.4.5.3) 6 sentry object k7is.setstate(ios_base::failbit)

throw ios_base::failure

(27.4.5.3). 8Returns:

is.basic_istream<charT,traits>&

getline(basic_istream<charT,traits>& is,basic_string<charT,traits,Allocator>& str)9Returns: getline( is,str,is.widen(’\n’))

1<cctype>

,<cwctype>

,<cstring>

,<cwchar> <cstdlib>

ÐHeader

<cctype> synopsis

Functions: çç

±29ÐHeader

<cwctype> synopsis _______________________________________________________________________ Macro: Types: Functions:

ççÐHeader

<cstring> synopsis

Macro: Type: Functions:

ççÐHeader

<cwchar> synopsis ____________________________________________________________________________________ Macros: Types: Functions: ç ç

21±ÐHeader

<cstdlib> synopsis Macros:

MB_CUR_MAX Functions: çç2<type.h> ,<wctype.h>

,<string.h> ,<wchar.h> and<stdlib.h> 3wchar_t

(2.11). 4sc);sc);56tions:s1s2);s1s2);78sc);sc);910s1s2);s1s2);1112scn);scn);

1314sc);sc);1516declarations:

±31s1s2);s1s2);1718sc);sc);1920larations: s1s2);s1s2);2122rations: scn);scn);23S:

[lib.localization] 12Ðlocale

Categories

<locale> <clocale> ççHeader <locale> synopsis cloccloccloccloccloccloccloccloccloccloccloccloccloc

22± }1<locale> 209) locale

__________________ 209)<ctime> .

locale±3public:

other std_name

);otherstd_name other f);other ,one);otheroneother

other

};}1Class

localetype

2localeuse_facet<> and has_facet<>

.3[Example: operator<<

210)

__________________ 210)putostreambuf_iterator<charT,traits> .

22± locale

basic_ostream<charT,traits>& {}Ð]4use_facet<Facet>(loc)

Facetglobal bad_cast has_facet<Facet>() 5[Note:use_facet<> andhas_facet<> Ðoperator()(basic_string<C,T,A>&, basic_string<C,T,A>&) Ðctypeisdigit() and isspace() locisspace( c,loc)Ð]6locale isimmutable 7Note:

imbue()

Ð]8Alocale "POSIX" locale::name() ª*º.locale types locale::category

1Valid category locale none

,collate

,ctype

,monetary ,numeric

,timemessages locale member allistrue|and& locale::category

±52locale category category LC_CTYPE

<cctype>

Ðcodecvt<char,char,mbstate_t>,

codecvt<wchar_t,char,mbstate_t>

çç3loclocale::classic() Facet that has_facet<

Facet

>(loc)locale locale::category 4

22±locale::category

Ðmoneypunct_byname<wchar_t,International>,

money_get<char,InputIterator>, money_get<wchar_t,InputIterator>, money_put<char,OutputIterator>, money_put<wchar_t,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 ç5num_get<>

andnum_put<> numpunct<> andctype<> 6InputIterator orOutputIterator

name

Cname International locale::facet

protected: private: };}1Class

facetfacet locale::facet

Facet not locale::facet

±72TherefsÐIf(refsÐif(refs3 facet

explicit 4ª..._byname ºrefsª..._byname ºlocale::id

public: id();private:

};}12[Note:locale

idÐ]locale

12Effects: locale::global(locale&) locale::classic()

Note: argument.

Ð]other 3Effects:

other

.other 4Effects:

other 5Returns:

*thisstd_name );6Effects: "POSIX" 7Throws:

runtime_error 8Notes:

"C",""

22±locale

otherstd_name 9Effects:

othercategory argulocale( std_name

).10Throws: runtime_error 11Notes:

other f);12Effects: Facet fother .13Notes:

otherone);14Effects:

Facet 15Throws:

runtime_error ifhas_facet<

Facet

>(one)isfalse.16Notes:

otheronecats);17Effects:

cats18Notes:

19locale members

1Returns:

*this"*".locale operators other truefalseotherwise.

2Returns:

)s1,s23Effects:

collate<charT> facet. 4Notes:

locale 5Returns: s1.data(), s1.data()+ s1.size(), s2.data(), s2.data()+ s26[Example: vloc

22.1.1.4 locale±9Ð]locale

loc);12Effects:

locale()

3Returns:

.4The"C"locale.

5Returns: "C" locale("C")

.6Notes:

locale globals Facet

Facetloc);12Returns:

loc3Throws: bad_cast ifhas_facet<Facet>(*this) isfalse.4Notes: locexists. Facetloc5Returns: loccloccloccloccloccloccloccloccloccloccloccloc

1isFloc).is(ctype_base:: F,c)where Fctype_base::mask

211)

__________________ 211)ctype<> ctype<>::is .

22±cloc

1Returns:

.cloc 2Returns:

.locale categories 1<<and>>put()andget(),ios_base&

flags()

,precision() width() getloc() fill2Theput()get()ios_base::iostate& ios_base::failbit ctype category public:

};};}1mask

ctype public: refsmclowhigh

m,lowhigh

lowhigh clowhigh clowhightocdfault lowdfault

,char* to ctype±11protected:

~ctype(); mclowhigh,mask* vecm,lowhigh m,lowhigh lowhigh

lowhigh,charT* destdfault lowhigh,chardfault dest };1Class ctype<cctype> features.

istream ctype<> 2ctype

members mclowhigh,mask* vec1Returns: do_is( m,c)ordo_is( low,high,vec)m,lowhigh

2Returns:

do_scan_is( m,low,high)m,lowhigh

3Returns:

do_scan_not( m,low,high)lowhigh

4Returns:

do_toupper( c)ordo_toupper( low,high)clowhigh

5Returns:

do_tolower( c)ordo_tolower( low,high)clowhighto6Returns:

do_widen( c)ordo_widen( low,high,to)cdfault lowdfault

,char* to

22±ctype members 7Returns:

do_narrow( c,dfault

)ordo_narrow( low,high,dfault

,to)ctype

mclowhigh,mask* vec1Effects: Mctype_base::mask

M*pwhere

(low<=p&& p<high)vec[p-low].2Returns: (M&mtruehigh.m,lowhigh

3Effects:

m.4Returns: p[low,high)is(*p)true high.m,lowhigh

5Effects:

m.6Returns: p[low,high)is(*p)falsehigh.clowhigh

7Effects:

*pin[low,high)8Returns: high.clowhigh

9Effects:

*pin[low,high)ter.10Returns:

high.clowhigh,charT* dest 11Effects:

charchar charT

212) ctype ctype<charT> facet ctwctype_base::mask value

M(is(M,ctw.is(Mcistrue.213) *p[low,high)dest[p-low].__________________

212)do_widen ing.213)c

22.2.1.1.2 ctype±13

12Returns:

high.cdfault

lowhigh,chardfault dest 13Effects:

charT charT valcharctype

ctype<char> facet ctcctype_base::mask value

M,(is(M,ctc.is(Mc),dfault

istrue(unless do_narrow returns dfault c(do_narrow( c,dfault

)-’0’) *p[low,high)dfault dest[p-low].14Returns: high.ctype_byname

public: refs protected: ~ctype_byname(); mclowhigh,mask* vecm,lowhigh

m,lowhigh

lowhigh

lowhigh,charT* destdfault lowhigh,chardfault dest };}ctype

specializations

public:

tabdelsize_t refs

22±ctype specializations

mclowhighvecm,lowhigh

m,lowhigh

clowhigh

clowhightocdfault lowhighdfault

,char* toIMPLEMENTATION_DEFINED

;protected:

~ctype(); lowhigh };}1ctype<char>

char mented inline

.214)table_size ctype<char> destructor ~ctype(); 1Effects:

delete .ctype<char> members 1values vwhere

(v,table()[ v]vtbldelsize_t

refs2Precondition: tbltable_size elements. 3Effects:

refs__________________

214)char(notandctype<char> .

22.2.1.3.2 ctype<char>

±15mclowhigh,mask*

vec4Effects: *p[low,high)vec[p-low]top].5Returns: high.m,lowhigh 6Returns:

p[low,high)pistrue.m,lowhigh

7Returns:

p[low,high)pisfalse.clowhigh

8Returns:

do_toupper( c)ordo_toupper( low,high)clowhigh 9Returns:

do_tolower( c)ordo_tolower( low,high)clowhigh,char* to10Effects: ::memcpy( to,low,high-low)11Returns: corhiclowhigh,to12Effects: to,low,high-low)13Returns: corhigh.14Returns: classic_table()

.ctype<char> 1Returns:

table_size

22±ctype<char>

ctype<char>

ctype (22.2.1.1.1). _byname

<char>public:

refs protected: ~ctype_byname(); lowhigh

};}1codecvt

public: };public:

refsstate,fromfrom_end

from_next

,externT* toto_limit to_next state,externT* state,fromfrom_end ,internT*

fromend,size_t max codecvt ±17 protected: ~codecvt(); state,fromfrom_end from_next

,externT* toto_limit to_next state,externT*

,internT*

fromend,size_t max };}1codecvt<internT,externT,stateT>

2ThestateT 3<wchar_t,char,mbstate_t> and <char,char,mbstate_t> always_noconv() returns trueandmax_length() returns

1mbstate_t stateT stateT do_convert

codecvt members state,fromfrom_end from_next

,externT* toto_limit to_next 1Returns:

do_out( state,from,from_end

,from_next

,to,to_limit

,to_next

)state,externT*

2Returns:

do_unshift( state,to,to_limit

,to_next

)state,fromfrom_end

from_next

,internT* toto_limit to_next 3Returns:

do_in( state,from,from_end

,from_next

,to,to_limit

,to_next

)4Returns:

do_encoding()

5Returns:

do_always_noconv() statefromfrom_end

,size_t max 6Returns:

do_length( state,from,from_end

,max)

22±codecvt members

7Returns:

do_max_length()

codecvt state,fromfrom_end from_next

,externT* toto_limit to_next

,internT*

1Preconditions:

(from

<=from_end

&&to<=to_end

)true;stateinitialized,

sequence. 2Effects:

[from

,from_end

)to(from_end -from

)(to_limit -to)from_next andto_next Note: (returns noconv to_next tofrom_next from

.Ð]3Notes:

state [Note:Ð]4Returns:

Ðvalues

okpartial

errorfrom_type noconv ççpartial (from_next

==from_end

)state,externT*

toto_limit to_next 5Effects tostateT state.215) 6Returns

__________________ 215)stateT()

22.2.1.5.2 codecvt

±19Ðvalues

okpartial errorstate noconv state_type ççnoconv .7Returns:

216).8Returns:

trueifdo_convert() returns noconv <char,char,mbstate_t> returns truefalse.statefromfrom_end ,size_t max 9Preconditions:

(from

<=from_end

)true;state 10Returns:

(from_next

-from

)where from_next [from

,from_end

][from,from_next

)represents maxinternT maxand(from_end

).11Returns:

do_length( state,from,from_end

,1)[from )andstateT value state.codecvt_byname

__________________ 216)_

22±codecvt_byname

public: refs protected: ~codecvt_byname(); state,fromfrom_end from_next

,externT* toto_limit to_next ,internT*

fromend,size_t max };}1num_get<>

andnum_put<> 217) 2ios_base& numpunct<> ctype<> 3num_get<> andnum_put<> member

num_get

public:

refs__________________

217)Parsing "-1"get() num_get

±21inendios_base::iostate& errvinendios_base::iostate& errvinendios_base::iostate& errvprotected: ~num_get(); ios_base::iostate& errvios_base::iostate& errvios_base::iostate& errv};}1num_get num_get members

22±num_get members inendstr,ios_base::iostate& errvalinendstr,ios_base::iostate&

errvalinendstr,ios_base::iostate&

errval1Returns: do_get( in,end,str,err,val).num_get inendstr,ios_base::iostate& errvalinendstr,ios_base::iostate&

errvalinendstr,ios_base::iostate&

errval1Effects: instr.flags()

,use_facet< loc)loc)val2Ðinchar

Ð3str.flags(); 4

22.2.2.1.2 num_get

±23ÐStatestdio

equivalent

signed

%dunsigned %uçç5%g.6void* %p.7Ð___________________________________

___________________________________

çç8Ifin==endcharT inloclocloc).thousands_sep()

&&loc9Ifdiscard c10in++in

11Ðcharstd::scanf) valvaland ios_base::goodbit err.Ðchar ios_base::failbit withloc).grouping() err.12in==endthen err|=ios_base::eofbit

22±num_get

inendstr,ios_base::iostate& errval13Effects: If(str.flags()&&ios_base::boolalpha)==0 intvalfalsetrue err|=ios_base::failbit 14use_facet<ctype<charT> >(loc).truename() orloc).falsename() whether valistrueorfalse(respectively). 15in!=endcharT *in++ errÐgoodbit .Ðin!=endeofbit

ÐOtherwise, failbit

.16Returns: in.num_put

public:

refssffillvsffillvsffill,vsffill,double

vsffill,vsffill,void* v num_put ±25 protected: ~num_put(); fill,boolvfill,longvfill,fill,double

vfill,vfill,void* v};}1num_put

num_put members outstrfill,longvaloutstrfill,valoutstrfill,double valoutstrfill,valoutstrfill,void* val1Returns: do_put( out,str,fill,val).num_put outstrfill,boolvaloutstrfill,longvaloutstrfill,valoutstrfill,double

valoutstrfill,valoutstrfill,void* val1Effects: outvallocale loc=str.getloc(); Ðspec printf std::printf( spec,val)ÐcharcharT

22±num_put >(str.getloc()

)Ðout.23Returns: out.456Ð________________________________________________________________________

Statestdioequivalent ________________________________________________________________________ %d %u çç7Ð______________________________________________________________________________

Statestdioequivalent ______________________________________________________________________________ otherwise %G ç ç8

22.2.2.2.2 num_put

±27Ð___________________________________

___________________________________

çç9Ð__________________________________________________________________

stdioequivalent __________________________________________________________________

çç100precision()

11void*

%p.12char’s printf( s,val)where s13ccharT viacharT( c)14punctstr.getloc()

)15punct .thousands_sep() punct

.do_grouping() 16punct

.decimal_point() 1718

22±num_put

Ð0Xotherwise

çç19width() charTwidth()

,fillwidth() .20width(0) 21charT’s *outout.failed() outstrfill,boolval22Effects: If(str.flags()&ios_base::boolalpha)==0 outout,str,fillval)string_type s=valloc).truename() locsintoout.numpunct

public: refs__________________

218)#o0not numpunct ±29 protected: ~numpunct();

};}1numpunct<> ªCºtheª..._byname º2digit fmtflags whitespace ctype<charT> thousands-sep anddecimal-point numpunct<charT> mem-

thousands-sep do_grouping() digits numpunct members 1Returns:

do_decimal_point() 2Returns:

do_thousands_sep() 3Returns:

do_grouping() 4Returns:

do_truename() ordo_falsename() numpunct 1Returns:

’.’.2Returns: ’,’.

22±numpunct 3Returns:

_string

<char>vecvec[i]219)iveci(i-1)(ivec[i]<=0 ||vec[i]==CHAR_MAX)

4Returns:

trueorfalse "true" and"false"

.numpunct_byname

public: refs protected: ~numpunct_byname();

};}collate

public: refslow1high1 ,low2high2 lowhigh

__________________ 219)"\003" "3" collate ±31 protected: ~collate(); low1high1

,low2high2 lowhigh };}1collate<charT>

operator()

2*p[low,high).collate members low1high1

,low2high2 1Returns:

do_compare( low1,high1

,low2

,high2

)lowhigh 2Returns:

do_transform( low,high)lowhigh 3Returns:

do_hash( low,high)collate

low1high1

,low2high2 1Returns:

1-1lowhigh

2Returns:

Abasic_string<charT> transform() do_compare() strings.

220)lowhigh

3Returns:

hash() do_compare()

Note: .Ð]collate_byname

__________________ 220)

22±collate_byname

public: protected: ~collate_byname(); low1high1

,low2high2 lowhigh };1Templates

time_get<charT,InputIterator> andtime_put<charT,OutputIterator> ios_base&

,ios_base::iostate& fillctype<>

time_get

public: };public:

refssendf,ios_base::iostate&

errtsendf,ios_base::iostate&

errt time_get ±33 protected: ~time_get(); sendios_base::iostate& errtsendios_base::iostate&

errtsios_base::iostate&

errt};}1time_get

struct tmgettime_put<>::put

221)

time_get members

1Returns:

do_date_order() sendstr,ios_base::iostate& errt2Returns: do_get_time( s,end,str,err,t)sendstr,ios_base::iostate& errt3Returns: do_get_date( errtsendstr,ios_base::iostate& errt4Returns: do_get_weekday( s,end,str,err,t)ordo_get_monthname( s,end,str,err,t)sendstr,ios_base::iostate&

errt5Returns: do_get_year( s,end,str,err,t)time_get

1Returns: 222)Returns no_order

’x’con-

__________________ 221)222)no_order

22±time_get

sendstr,ios_base::iostate& errt2Effects: stime_put<>::put ’X’ 3Returns: time.sendstr,ios_base::iostate&

errt4Effects: stime_put<>::put ’x’ 5Returns: date.sendstr,ios_base::iostate&

errtsendstr,ios_base::iostate& errt6Effects: smember

accordingly. 7Returns: sendstr,ios_base::iostate& errt8Effects: st->tm_year

9Returns: identifier. time_get_byname

public: protected: ~time_get_byname(); sendios_base::iostate& errtsendios_base::iostate&

errt};} time_put

±35time_put

public:

refssffilltmb,pattern

pat_end sffill,tmbformat modifier

protected: ~time_put(); st,charformat

};}time_put

members

sfillt,pattern pat_end sfillt,charformat modifier

1Effects:

%patternandpat_end strftime() ctype<>::narrow() [Note:

narrow()

%identified. Ð]do_put()

2Returns:

time_put

sfillt,charformat modifier

1Effects:

tsformat andmodifier strftime()

.223) 2Returns:

time_put_byname

__________________ 223)modifier

22±time_put_byname

{public: refs protected: ~time_put_byname(); st,charformat modifier };}12money_get<>

andmoney_put<> ios_base&

,ios_base::iostate& fillmoneypunct<> andctype<>

money_get

public:

sendintl,

protected: ~money_get(); ios_base::iostate& errunits errdigits };}

22.2.6.1.1 money_get

±37money_get

members sendintl,ios_base& ferr,quant sendintlf,ios_base::iostate& errquant 1Returns:

do_get( s,end,intl,f,err,quant

)money_get

sendintl,ios_base& strerr,units

1Effects:

sstr.flags() moneypunct<charT,true> ormoneypunct<charT,false> str.getloc() intlistrueorfalse

moneypunct<>::neg_format() 224)

Where space ornone (strExample:

Ifshowbase

Ðunitsordigits unitsdigits

’-’units ordigits 2Returns: quantity.

money_put

public:

__________________ 224)$1,056.23 unitsdigits

,ª105623 º.

22± money_put

sintlf,char_type fillunits filldigits

protected: ~money_put(); fill,unitsfill,digits

};}money_put

members sintlffill,quant

1Returns:

do_put( s,intl,f,loc,quant

)money_put

sintlstr,char_type fillunits filldigits 1Effects:

smoneypunct<charT,true> ormoneypunch<charT,false> locintlistrueorfalse str.flags() unitsdigits ’-’2Notes: (stris((strthenoneorspace

(_lib.money.get.virtuals

_).3Returns:

moneypunct

public:

};public:

moneypunct ±39 protected: ~moneypunct();

};}1numpunct<>

value

iffrac_digits decimal-point andthousands-separator frac_digits

.moneypunct members

1Fdo_F().moneypunct

1Returns:

do_frac_digits()

225) __________________ 225)’.’.

22±moneypunct

2Returns:

do_grouping()

226)

3Returns:

numpunct<charT>::do_grouping()

.227) 4Returns:

228)

5Returns:

do_positive

_229) do_negative

_6Returns:

230)

7Returns:

Apattern symbol

,sign,value space ornonenonespace typepattern 231) moneypunct_byname

public: refs protected: ~moneypunct_byname();

};}__________________

226)’,’.227)"\003" (not"3").228)true space. 229)230)231)do_curr_sym() .

±41 1Class messages<charT> messages public: };public:

refsfncsetmsgid ,dfault cprotected:

~messages(); setmsgid

,dfault };}1messages_base::catalog getandclose open

.messages members name loc 1Returns:

do_open( name

,loc).catsetmsgid ,dfault 2Returns:

do_get( cat,set,msgid

).cat3Effects: Calls do_close( cat).messages

name

,loc1Returns: get() name close() .

22±messages 2Notes:

locneeded. catsetmsgid

,dfault 3Requires:

catopen() 4Returns:

set,msgid dfault .cat5Requires:

6Effects:

cat.7Notes: messages_byname

public: refs protected: ~messages_byname(); setmsgid

,dfault };}1locale::facet

member:

.2[Note:Ð]3use

bad_cast 4[Example:

{locale::global(locale("")); c_function(); }Ð]5[Example:

±43 {locale::global(locale("")); cin.imbue(locale()); cout.imbue(locale()); cerr.imbue(locale()); wcin.imbue(locale()); wcout.imbue(locale()); wcerr.imbue(locale()); }Ð]6[Example:

{cin.imbue(locale("")); cout.imbue(locale::classic()); }3.456,78 3456.78

.Ð]78[Example:

......public:

};...locale .9Date::asString() 10<<and>>ªhitchhikes º

22±{}{s.setstate(err);

}Ð]11locale::facet id,12[Example:

public: protected: };}

±45 {}13Ð]14[Example: idnumpunct<charT> protected: public: };}{cout.imbue(loc); }Ð]1Header <clocale>

22±ÐHeader

<clocale> synopsis Macros: NULL Struct:

lconv Functions:

çç2<locale.h> .S:

[lib.containers]

12Ð<deque>

<list> <queue> <stack> <vector> <map> <set> 23.3.5 çç12Example:

vector<int> 3CopyConstructible Assignable types. 4TtTuconst )T.ÐAssignable

requirements

uçç5XT,andbX,urX&.

23±Ðassertion/note

pre/post-condition complexity isAssignable X::reference

TX::const_reference TX::iterator TX::const_iterator

X::difference_type ofX::iterator andX::const_iterator X::size_type size_type difference_type post:

post:aconst_iterator

aconst_iterator

aa.size()==b.size()

boollinear ç ç ç ç

±3Ðcomplexity

post:

container. a.empty() constant boollinear lexicographical_ compare(a.begin(), a.end(),b.begin(), b.end()) pre:<T.<tion.linear

linear ç çswap() ,equal() andlexicographical_compare()

6size()

7begin() end() ;8 Allocator&

argu-

get_allocator() container. 9reversible

23±Ðassertion/note

pre/post-condition complexity

X::reverse_ iterator reverse_iterator<const_iterator>

X::const_ reverse_

constant reverse_iterator

;const_reverse_

aconstant

iterator aç ç1 vector

,list deque stack queue define).

2vector

,listdeque accordingly.

vector listdeque

3XaX,iandjnX::size_type

,pand q2a,qandq1a,tX::value_type .4

±5Ðassertion/note

pre/post-condition post:.nt.post:between iandj.[i,j).a.insert(p,t) iterator tbefore p.a.insert(p,n,t) voidtbefore p.a.insert(p,i,j) void[i,j)before p.a.erase(q) q.a.erase(q1,q2) [q1,q2)

.a.clear() post:.ç ç5iterator andconst_iterator 6a.insert(p,t) ta.7a.erase(q) qa.end()

8a.erase(q1,q2) q2a.end()

9Ðoperational

semantics container forconstant aforconstant aa.push_front(x) void a.push_back(x) a.pop_front() a.pop_back() voidforconstant aforconstant aç ç10at()at()throws

out_of_range if.

23±1set,multiset

,mapandmultimap

.2KeyCompare Keymapandmultimap typeTKeyCompare operator. 3 notthe operator== k1andk2object comp

, .4.setandmapmultiset andmultimap support 5Forsetandmultiset mapandmultimap .6iterator

7XaX,a_uniq

Xwhen

Xsupports a_eqXwhen

Xiandjvalue_type ,pandq2toa,qandq1a,tX::value_type andkX::key_type .

±7Ðassertion/note

pre/post-condition complexity isAssignable less<key_type> X::value_compare key_compare forsetandmultiset (i.e.Keymapandmultimap

.X(c)usescX()usesCompare()

X(i,j,c); usescNlogN

Nisitoj);isvalue_comp()

Compare() aswhich

aa.value_comp() constant

X::value_compare value_compare logarithmic a_uniq. insert(t) pair<iterator, bool> inserts tbooliterator t.ç ç ç ç

23±Ðassertion/note

pre/post-condition complexity tment.

inserts tttpiftafterp.range

Nlog(size()+N)

(Nitojisvalue_comp()

k.ments.

count(k)

q.where Nfrom q1toq2.post:

a.find(k) logarithmic iterator

;const_iterator aka.end()

kcount(k) a.lower_bound(k) athank.a.upper_bound(k) logarithmic iterator

;const_iterator ak.a.equal_range(k) pair< iterator,iterator>

;pair< const_iterator, const_iterator> amake_pair( a.lower_bound(k), a.upper_bound(k)) .ç ç ç ç

±98iandjitoj9101Headers <deque>

,<list>

,<queue>

,<stack>

<vector>

.Header synopsis }Header <list> synopsis }

23±Header <queue> synopsis

}Header <stack> synopsis

}Header <vector> synopsis

±11 }deque 1Adeque vector 2Adeque deque

23± deque public: typedef

~deque();

deque±13};

}deque

1Effects:

deque 2Complexity:

Constant. nvalue 3Effects:

withnvalue 4Complexity:

n.deque(InputIterator firstlast,5Effects: deque

[first,last)6Complexity: firstandlastNNislast-first2NTand232)

__________________ 232)firstabdlast

23±deque

7Effects:

8Effects: deque capacity 1Effects: else;deque modifiers

1Effects: 2Complexity: T.3Effects:

elements. 4Complexity: deque 1Effects: x.swap(y);

23.2.1.4 deque±15list1Alist2Alistoperator[] andat233) listpublic: typedef

nvalue list(InputIterator firstlast,x);~list(); x);__________________

233)

23± listx);x);position

xposition nx);position first,InputIterator last);position );position last);position

x);position xi);position xfirst,iterator last);value );pred);binary_pred

);x);xcomp

);comp

);};

list±17xy);xy);xy);xy);xy);xy);}list1Effects:

2Complexity:

Constant. nvalue 3Effects:

listwithnvalue 4Complexity:

n.list(InputIterator firstlast,5Effects: list[first,last).6Complexity: first-last.7Effects:

8Effects:

listcapacity 1Effects:

23±listcapacity

else;listmodifiers

position xposition nx);position first,InputIterator last);1Notes:

2Complexity: TT3Effects:

4Complexity:

T.typeTlistoperations

12listposition

x);3Requires: &x.4Effects: xbefore position andx5Complexity:

xi);6Effects: ixx.or.7Requires: ix.8Complexity:

position xfirst,iterator last);9Effects: before position from x.10Requires: xposition .11Complexity: &xvalue );pred);12Effects:

ihold:.

23.2.2.4 list±19

13Notes: 14Complexity:

Exactly size()binary_pred );15Effects: i[firstlast)unique predunique 16Complexity:

(last-first)(last-firstapplica-x);xcomp );17Requires: comp 18Effects: 19Notes: x20Complexity: comparisons.

21Effects: 22Complexity: comp

);23Requires: operator< 24Effects:

operator<

Compare 25Notes: 26Complexity:

Approximately

NlogN

.list1Effects:

x.swap(y);

1queue

1front()

,back()

,push_back() andpop_front() queue listdeque

23± queue

public: protected:

};}operator==

2Returns:

.operator< 3Returns:

.priority_queue 1front()

,push_back() and pop_back() priority_queue vector deque

±21priority_queue

public: protected: public:

};}priority_queue constructors 1Requires:

x2Effects: Initializes comp withxandcwithy.3Requires:

x4Effects: cwithyandcomp withx.priority_queue members 1Effects: c.push_back(x); 2Effects: c.pop_back();

23± stack stack 1back()

,push_back() andpop_back() atestackvector

(23.2.4), listdeque public: protected:

};}vector

1Avector 2Avector push_front andpop_front vector vector±23public: typedef ~vector();

23± vector

};}vector

1Complexity: NT(where

Nfirstandlast2NTandlogN firstandlast2Effects: 3Effects:

±25 vector

capacity

1Returns:

2Effects:

vector reserve()

,capacity() reserve capacity() reserve()

.3Complexity: sequence. 4Notes: reserve() reserve()

.5Effects:

else;vector

modifiers

1Notes: 2Complexity:

Iffirstandlast3Effects:

4Complexity:

Tvector

23±vector 1Effects: x.swap(y); vector<bool> 1bool

public: typedef

reference(); public: ~reference();

};~vector();

vector<bool> ±27 };}2reference vector<bool> .

23±1Headers <map> and<set>

:Header synopsis

}Header <set> synopsis

±29 }map

1AmapTMap iterators. 2Amapmapmapa_uniq a_eq

23± map map<Key,T> thekey_type isKeyvalue_type ismap public: typedef

protected: public: };~map(); map<Key,T,Compare,Allocator>& map±31 };

23± map

}map1Effects: map 2Complexity:

Constant. map(InputIterator firstlast,comp 3Effects:

map[first,last).4Complexity: N[first,last)comp

NNislast-first.map

1Returns:

(*((insert(make_pair( x.mapoperations

Thefind,lower_bound

,upper_bound andequal_range const_iterator iterator map 1Effects: x.swap(y);

multimap

±33multimap

1Amultimap

TMultimap 2Amultimap multimap a_eqa_uniq operamultimap<Key,T> thekey_type isKeyvalue_type ispair<const Key,T> multimap

public:

typedef

protected: public: };~multimap();

multimap<Key,T,Compare,Allocator>&

23± multimap };

multimap ±35 }multimap constructors 1Effects:

multimap 2Complexity:

Constant. multimap(InputIterator firstlast,3Effects:

[first,last).4Complexity: N[first,last)comp

NNislast-first.multimap operations

Thefind,lower_bound

,upper_bound equal_range const_iterator iterator

23±multimap multimap

1Effects: x.swap(y); set1AsetSet2Asetsetseta_uniq

a_eq set<Key> key_type andvalue_type areKey setpublic:

typedef

~set();

set±37 };

23± set

}set1Effects:

2Complexity:

Constant. set(InputIterator first,last,comp 3set[first,last).4Complexity: N[first,last)comp

NNislast-first.set1Effects:

x.swap(y); multiset 1Amultiset

Multiset supports 2Amultiset multiset a_eua_uniq multiset<Key> key_type andvalue_type areKey multiset ±39 public: typedef

~multiset(); multiset<Key,Compare,Allocator>&

23± multiset

};}multiset

constructors comp 1Effects: 2Complexity:

Constant. multiset(InputIterator first,last,3Effects: multiset [first,last).4Complexity: N[first,last)comp

NNislast-first.

±41 multiset

1Effects: x.swap(y); bitset Header

<bitset> synopsis

isx);osx);}1<bitset>

public: reference(); ~reference(); };

23± bitset

bitset(); val);str,posn=basic_string<charT,traits,Allocator>::npos);

rhs);rhs);rhs);pos);pos);posvalpos);pos);pos);rhsrhspospospos};}

2bitset<N> N.3toggle

posbitset<N> posbit value pos4exception:

Ðaninvalid-argument invalid_argument

(19.1.3); Ðanout-of-range out_of_range

(19.1.5); Ðanoverflow overflow_error

(19.1.8).

23.3.5.1 bitset±43bitset

constructors bitset(); 1Effects:

bitset<N> val);2Effects: Mval.MNlong) .234) IfM<Nexplicit

str,3Requires:

pos<=str.size()

.4Throws: out_of_range ifpos>str.size()

.5Effects: rlennand strpos.invalid_argument rlenstrposition pos0or1.bitset<N> Mstr.MNandrlen.6 strposition

pos0corretions. 7Ifbitset members rhs);1Effects: *thisrhsunchanged. 2Returns:

*this.rhs);3Effects:

4Returns:

*this.rhs);5Effects:

*thisrhsunchanged. 6Returns:

*this.pos);__________________

234)CHAR_BIT <climits>

(18.2).

23±bitset members

7Effects:

Iin*this ÐIfÐIf.8Returns: *this.pos);9Effects:

Iin*this ÐIfÐIf.10Returns: *this.11Effects:

*this.12Returns: *this.posval13Requires:

14Throws:

out_of_range ifpos15Effects: posin*thisval 16Returns:

*this.17Effects:

*this.18Returns: *this.pos);19Requires:

20Throws:

out_of_range ifpos21Effects: posin*this.22Returns: *this.23Effects:

xbitset<N>

*this.24Returns: x.flip()

.25Effects:

*this.26Returns: *this.pos);27Requires:

28Throws:

out_of_range ifpos29Effects: posin*this.30Returns: *this.31Throws:

overflow_error x*this .32Returns: x.

23.3.5.2 bitset±45 33Effects:

Ncharac- *this position

N01.34Returns:

35Returns:

*this.36Returns: N.rhs37Returns: *this rhs.rhs38Returns: rhs).pos39Requires: 40Throws:

out_of_range ifpos41Returns: trueposin*this 42Returns:

true*this 43Returns:

true*thispos44Returns: pos.pos45Returns: pos.bitset operators lhsrhs);1Returns: bitset<N>( lhsrhs.lhsrhs);2Returns: lhsrhs.lhsrhs);3Returns: lhsrhs.isx);45Effects:

Nisstrstring xstr)

23±bitset operators ÐNÐ0or16stris.setstate(ios::failbit) ios_base::failure

(27.4.5.3). 7Returns:

is.osx);8Returns: os<<x(27.6.2.5).

[lib.iterators] 12Ð<iterator>

çç1i*iTi(*i).m

i->m(*i).m

.Xthe2,,,andÐ®Bidirectional

®Forward

®Input ®Output çç34 mutable orconstant *i*i

24±i5past-the-end i*idereferenceable x),x6jreachable i++iji7Arangeisijji89andbX,nDistance

,u,tmpmrX&,tT.1XTUT2========and!=Example:

find(a,b,x) apbpipif(*i==x) (*i!=x and++ip

±3Ðpost:

uaresult: upost: uabool==bool==pre:aIfa==b

and(a,b)==then*a*b.a->m pre:(*a).m (*a).m pre:rpost: rrrof==.(void)r++

(void)++r ç ç3[Note:algorithms.

istream_iterator

1XÐX(a).++r.r++++r; çç

24±2[Note: operator*

Assignment ostream_iterator pointers.

Ð]1XÐnote:uvalue.

X()note:X() X(a).post:.boolX&*aT&pre:aimplies

.IfXa->m U&(*a).m pre:(*a).m ++rX&pre:rpost:rrispast-the-end. andr..r++++r;

*r++T&ç ç ç ç 2[Note:

implies Ðend note]1X

±5Ð______________________________________________________________________

______________________________________________________________________ --rX&such that.post: s.implies r.______________________________________________________________________

r----r; ______________________________________________________________________ *r--Tçç2[Note:Ð]1X

24±ÐX&n;++r;else--r;.X&XDistance

(a<b)? distance(a,b): -distance(b,a) nofDistance a.a[n]Tbool<><.ç ç<iterator>

synopsis

<iterator>

±7iterator_traits<InputIterator>::difference_type reverse_iterator<Iterator> operator+(

24±<iterator> synopsis

a,b);a,b);}1 Iterator

iterator_traits<Iterator>::difference_type iterator_traits<Iterator>::value_type iterator_traits<Iterator>::iterator_category void.2iterator_traits<Iterator> };

±9};[Note: __far__far long,};Ð]3[Example: reverse --n;}Ð]1Theiterator tors.}1are:input_iterator_tag

,output_iterator_tag

,forward_iterator_tag

,bidirectional_iterator_tag andrandom_access_iterator_tag typeIterator

,iterator_traits<Iterator>::iterator_category

24±}2[Example:

iterator_traits template:

};BinaryTreeIterator<T>

from iterator<bidirectional_iterator_tag,T,ptrdiff_t,T*,T&>

.Ð]3[Example: Ifevolve()

iterator_traits<BidirectionalIterator>::iterator_category()); }Ð]4[Example:

double };5iterator_traits template.

Ð]1+and-advance

anddistance

+and-++implementations.

±11 2Requires:

n3Effects: nibyn.iterator_traits<InputIterator>::difference_type

4Effects:

firsttolast.5Requires: lastfirst.1 iidentity:

.2reverse_iterator

iterator_traits<Iterator>::value_type, iterator_traits<Iterator>::difference_type, iterator_traits<Iterator>::pointer, protected: public: reverse_iterator(); };}

24±reverse_iterator

reverse_iterator requirements 1Iterator 2Additionally,

Iterator members operaror+

(24.4.1.3.7), operator-

(24.4.1.3.9), operator+=

(24.4.1.3.8), operator-= (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 constructor

1Effects:

Initializes current withx.

±13 1Returns:

current operator* 1Effects:

operator-> 1Effects: operator++ 1Effects:

--current; 2Returns:

*this 3Effects:

operator-- 1Effects:

++current 2Returns:

*this 3Effects: ++current; operator+ 1Returns:

reverse_iterator(current-n) operator+= 1Effects:

24±operator+=

2Returns:

*this operator-

1Returns:

reverse_iterator(current+n) operator-=

1Effects: 2Returns:

*this operator[]

1Returns:

current[-n-1] operator==

1Returns:

[lib.reverse.iter.op

<operator<

1Returns: operator!=

1Returns:

[lib.reverse.iter.op

>operator>

1Returns:

[lib.reverse.iter.op

>operator>=

24.4.1.3.16 operator>= ±15 1Returns:

[lib.reverse.iter.op

<operator<=

1Returns: operator-

1Returns: operator+

1Returns:

12result

mode. 3operator*

xright back_insert_iterator container, front_insert_iterator insert_iterator back_inserter

,front_inserter inserter back_insert_iterator

protected:

24±back_insert_iterator public: back_insert_iterator<Container>&

};}back_insert_iterator

operations back_insert_iterator constructor 1Effects:

Initializes container withx.back_insert_iterator::operator= back_insert_iterator<Container>& container.push_back(value); 2Returns:

*this.back_insert_iterator::operator*

1Returns:

*this.back_insert_iterator::operator++

*this.back_inserter

1Returns:

back_insert_iterator<Container>(x)

.front_insert_iterator

protected:

±17front_insert_iterator public: front_insert_iterator<Container>&

};front_insert_iterator

operations front_insert_iterator constructor 1Effects:

Initializes container withx.front_insert_iterator::operator= front_insert_iterator<Container>& container.push_front(value); 2Returns:

*this.front_insert_iterator::operator*

1Returns:

*this.front_insert_iterator::operator++

*this.front_inserter

1Returns:

front_insert_iterator<Container>(x)

.insert_iterator

protected:

24±insert_iterator public: insert_iterator<Container>& };}insert_iterator operations insert_iterator constructor 1Effects:

Initializes container withxanditerwithi.insert_iterator::operator= insert_iterator<Container>& ++iter; 2Returns:

*this.insert_iterator::operator* 1Returns:

*this.insert_iterator::operator++ *this.inserter 1Returns:

.12[Example:

±19cincout.Ðend

example

]istream_iterator

1istream_iterator operator>> ++Tfalse end-of-stream istream_iterator() operator* operator-> ++++

2public:

istream_iterator(); ~istream_iterator();

private: basic_istream<charT,traits>* in_stream

;Tvalue ;};}

24±istream_iterator istream_iterator istream_iterator(); 1Effects: istream_iterator(istream_type& s);2Effects: Initializes in_stream withs.value referenced. 3Effects:

s.~istream_iterator(); 4Effects: istream_iterator operations 1Returns:

value 2Returns:

&(operator*()) 3Effects:

*in_stream

>>value 4Returns:

*this 5Effects: ; x,y);6Returns:

(x.in_stream

==y.in_stream

)ostream_iterator

1ostream_iterator operator<< char* T2ostream_iterator

±21ostream_iterator

public:

~ostream_iterator();

private: basic_ostream<charT,traits>* out_stream

;qdelim ;};ostream_iterator

ostream_iterator(ostream_type& s);1Effects: Initializes out_stream withsanddelim sdelimiter

);2Effects: withdelimiter

.x);3Effects: x.~ostream_iterator(); 4Effects: ostream_iterator operations value

);1Effects: *out_stream

<<value

;out_stream <<delim

;2Returns:

*this 3Returns:

*thisistreambuf_iterator

24±istreambuf_iterator

public:

public: istreambuf_iterator(istream_type& sistreambuf_iterator(streambuf_type* spb);private:

streambuf_type* sbuf_;};a,b);a,b);}1istreambuf_iterator

characters operator* operator++ _traits::eof() stream istreambuf_iterator() istreambuf_iterator(0) of-range. 2operator*() char_type 3++++4istreambuf_iterator

istreambuf_iterator::proxy

±23istreambuf_iterator::proxy

charT keep_;basic_streambuf<charT,traits>* sbuf_;proxy(charT c,basic_streambuf<charT,traits>* sbuf);c),sbuf_public:

};}1Class istreambuf_iterator<charT,traits>::proxy operator++ istreambuf_iterator constructors 1Effects: istreambuf_iterator(basic_istream<charT,traits>& sistreambuf_iterator(basic_streambuf<charT,traits>* s2Effects: istreambuf_iterator<> basic_streambuf<> object *(s.rdbuf())

*ss.rdbuf() p3Effects: proxy p.istreambuf_iterator::operator*

1Returns:

streambuf member sbuf_->sgetc()

.istreambuf_iterator::operator++ istreambuf_iterator<charT,traits>& istreambuf_iterator<charT,traits>::operator++(); 1Effects:

sbuf_->sbumpc()

.2Returns: *this.3Returns: proxy( sbuf_.sbuf_->sbumpc(); return(tmp);

24±istreambuf_iterator::equal istreambuf_iterator::equal b);1Returns: truestreambuf operator== a,b);1Returns: a.equal( b).operator!=

!a.equal( b).ostreambuf_iterator

public:

ostreambuf_iterator(ostream_type& sostreambuf_iterator(streambuf_type* sc);private:

streambuf_type* sbuf_;};1ostreambuf_iterator

characters ostreambuf_iterator constructors ostreambuf_iterator(ostream_type& s1Requires: s2Effects: :sbuf_(sostreambuf_iterator(streambuf_type* s3Effects: :sbuf_(s

±25 ostreambuf_iterator operations

ostreambuf_iterator<charT,traits>& operator=(charT c);1Effects: Iffailed() yields falsesbuf_->sputc( c)2Returns: *this.3Returns:

*this.4Returns:

*this.5Returns:

trueoperator= sbuf_->sputc() returned traits::eof() falseotherwise.

[lib.algorithms]

1278:Ð<algorithm>

<cstdlib> ççHeader <algorithm> synopsis

firstlastf);firstlastvalue );firstlast,Predicate pred);ForwardIterator1 find_end(ForwardIterator1 first1last1,ForwardIterator2 first2last2);ForwardIterator1

first2last2,BinaryPredicate pred);

25±ForwardIterator1

find_first_of(ForwardIterator1 first1last1,ForwardIterator2 first2last2);ForwardIterator1 first2last2,BinaryPredicate pred);firstlast);firstlast,BinaryPredicate

pred);iterator_traits<InputIterator>::difference_type count(InputIterator firstlastvalue

);iterator_traits<InputIterator>::difference_type count_if(InputIterator firstlastmismatch(InputIterator1 first1last1,InputIterator2 first2

);mismatch(InputIterator1 first2pred);first1last1,InputIterator2 first2

);first1last1,InputIterator2 first2pred);first1last1,ForwardIterator2 first2last2);first1last1,ForwardIterator2 first2last2,BinaryPredicate pred);firstlast,Sizecount value

);firstlast,Sizecount ,BinaryPredicate pred);

±3firstlast,OutputIterator

result

);BidirectionalIterator2 copy_backward(BidirectionalIterator1 firstlast,BidirectionalIterator2 );first1last1,ForwardIterator2

first2

);ab);firstlast,OutputIterator

result op);first1last1,InputIterator2 first2result

,BinaryOperation binary_op

);firstlast,old_value

new_value

);firstlast,new_value );firstlast,OutputIterator result

,value value

);firstlast,OutputIterator ,Predicate predvalue

);firstlastvalue );firstvalue );firstlastgen);firstgen);

25±firstlast,value

);firstlast,Predicate pred);firstlast,OutputIterator result value

);firstlast,OutputIterator pred);firstlast);firstlast,BinaryPredicate

pred);firstlast,OutputIterator result

);firstlast,OutputIterator pred);firstlast);first,BidirectionalIterator

last,OutputIterator result

);firstmiddle ,ForwardIterator last);firstmiddle ,ForwardIterator lastresult

);firstlast);firstlast,RandomNumberGenerator&

rand);first,BidirectionalIterator

last,first,BidirectionalIterator last,

±5firstlast);firstlast,Compare

comp

);firstlast);firstlast,Compare

);firstRandomAccessIterator last);firstRandomAccessIterator lastcomp

);RandomAccessIterator partial_sort_copy(InputIterator firstlast,RandomAccessIterator result_first

,RandomAccessIterator result_last ,Compare comp

);firstnth,RandomAccessIterator last);firstnth,RandomAccessIterator lastcomp

);firstlast,value

comp

);firstlast,value );

25±equal_range(ForwardIterator

firstlastvalue

);equal_range(ForwardIterator ,Compare comp

);firstlast,value

comp

);first1last1,InputIterator2 first2last2,OutputIterator result comp

);first,BidirectionalIterator last);first,BidirectionalIterator lastcomp

);first1 last1,InputIterator2 first2last2);first1last1,InputIterator2 first2last2comp

);first1 first2last2,OutputIterator result

);first1last1,InputIterator2 comp );

±7first1 last1,InputIterator2 first2last2,OutputIterator result

);first1last1,InputIterator2 comp first2last2,OutputIterator result

);first1last1,InputIterator2 comp

);OutputIterator set_symmetric_difference(InputIterator1 first1last1,InputIterator2 first2last2,OutputIterator result

);OutputIterator comp

);firstlast);firstlast,Compare

comp

);firstlast);firstlast,Compare

comp

);firstlast);firstlast,Compare );

25±comp

);comp );firstlast);firstlast,Compare

comp

);first1last1,InputIterator2

first2last2);first1last1,InputIterator2 first2last2,Compare comp

);first,BidirectionalIterator

last);first,BidirectionalIterator lastcomp

);first,BidirectionalIterator

);}34InputIterator

,InputIterator1

InputIterator2 OutputIterator

,OutputIterator1

OutputIterator2 ForwardIterator

,ForwardIterator1

ForwardIterator2 BidirectionalIterator

,BidirectionalIterator1 BidirectionalIterator2 RandomAccessIterator

,RandomAccessIterator1 RandomAccessIterator2

±95Effects

Note: OutputIterator

,OutputIterator1

OutputIterator2 Ð]6235)

algorithm algorithm

_copy

_if_copy ).7ThePredicate

truefirstpred(*first)){...}

pred

8TheBinaryPredicate

Twhen Ttruefirst1 andfirst2 predfirst2

)){...}

.BinaryPredicate Tvaluepred(*first,

value

)){...}

.binary_pred iterators.

9+and-a+n

}a-b}firstlastf);1Effects:

Applies f[first,last)from first.2Requires: f3Returns: f.__________________

235)sort_copy

copysort.

25±4Complexity:

Applies fexactly last-firsttimes. 5Notes:

Ifffirstlast,value

);firstlast,Predicate

pred);1Requires:

Type

TisEqualityComparable

(20.1.1). 2Returns:

i[first,last)value ,predlast 3Complexity:

last-firstForwardIterator1

find_end(ForwardIterator1 first1last1,ForwardIterator2 first2last2);ForwardIterator1

first2last2,BinaryPredicate pred);1Effects:

2Returns:

i[first1

,last1last2-first2

))last2 -first2

)*(i+n) ==last1

3Complexity:

(last2-first2 last1-first1

-(last2-first2

)+1)

ForwardIterator1 find_first_of(ForwardIterator1 first1last1,ForwardIterator2 first2last2);ForwardIterator1

first2last2,BinaryPredicate pred);1Effects:

2Returns:

i[first1

,last1) j[first2 ,last2)pred.Returns last1 3Complexity:

(last1-first1 last2-first2

)predicate.

±11firstlast);firstlast,BinaryPredicate

pred);1Returns: iiand[first,last)pred falselast2Complexity: Exactly find(first,last,value first predicate.

iterator_traits<InputIterator>::difference_type count(InputIterator firstlastvalue

);iterator_traits<InputIterator>::difference_type

count_if(InputIterator firstlastpred);1Requires: Type

TisEqualityComparable 2Effects:

i[first,last)value ,pred.3Complexity: Exactly last-firstmismatch(InputIterator1

first1last1,InputIterator2 first2

);mismatch(InputIterator1

first2pred);1Returns: iandjfirst2 first1

)andi[first1 ,last1)first2 first1

))),predfirst2 last1andfirst2 last1-first1

)i2Complexity: last1-first1

first1last1,InputIterator2 first2

);first1last1,InputIterator2

first2pred);

25±1Returns:

truei[first1

,last1)first2 first1

)),predfirst2 first1false.2Complexity: last1-first1

ForwardIterator1 search(ForwardIterator1 first1last1,ForwardIterator2 first2last2);ForwardIterator1

first2last2,BinaryPredicate pred);1Effects:

2Returns:

i[first1last2-first2

))nlastfirst2

predfirst2.Returns last1 3Complexity:

(last1-first1 last2-first2

)ForwardIterator

search_n(ForwardIterator firstlastcount

,value );ForwardIterator

pred);4Requires:

Type

TisEqualityComparable

Size 12.3). 5Effects: 6Returns:

i[first integer ncount predlast 7Complexity:

(last1-first1 count

firstlast,OutputIterator result

);1Effects:

first,lastresult

,result

+(last-firstfirstlastn<(last-first*(result

+nfirst+n).2Returns: result last-first).3Requires: [first,last).

±13 4Complexity:

Exactly last-firstassignments.

BidirectionalIterator2 copy_backward(BidirectionalIterator1 first,BidirectionalIterator1 last,BidirectionalIterator2 result

);5Effects:

first,last)[result last-first),result )lastfirst.236) gerlast-first)*(result last.6Requires: result

[first,last).7Returns: last-first).8Complexity: Exactly last-firstassignments.

1Requires:

Type

TisAssignable

(23.1). 2Effects:

ForwardIterator2 swap_ranges(ForwardIterator1 first1last1,ForwardIterator2 first2

);3Effects:

last1-first1

)performs:

swap(*( first1

+first2 .4Requires: [first1

,last1)and[first2

,first2 last1-first1

))5Returns:

firstlast1-first1

).6Complexity: Exactly last1-first1 swaps.

ab);7Effects:

andb.OutputIterator

transform(InputIterator firstlast,OutputIterator result op);OutputIterator

transform(InputIterator1 first1last1,InputIterator2 first2result

,BinaryOperation binary_op

);1Effects:

i[result

,result last1-first1

))op(*(first1 result

))orbinary_op (*(first1 result first2

))).__________________

236)copy_backward (_lib.copy.backward

_last[result last-first),result ).

25±2Requires:

opandbinary_op 3Returns:

result last1-first1

).4Complexity: Exactly last1-first1oporbinary_op 5Notes:

firstfirst1 orfirst2

firstlast,old_value new_value

);firstlast,Predicate

predvalue

);1Requires:

Type

TisAssignable replace()

,EqualityComparable

(20.1.1). 2Effects:

i[first,last)withnew_value

,old_value ,pred.3Complexity: Exactly last-firstOutputIterator

replace_copy(InputIterator firstlast,OutputIterator result

,old_value new_value

);OutputIterator

replace_copy_if(Iterator ,Predicate prednew_value

);4Requires:

Type

TisAssignable replace_copy()

,EqualityComparable [first,last)and[result

,result

+(last-first))lap.5Effects:

i[result last-first))either new_value or*(firstresult

))*(firstresult

old_value

,pred(*(firstresult false.6Returns: result last-first).7Complexity: Exactly last-firstfirstlastvalue

);firstnvalue

);1Requires:

Type

TisAssignable

(23.1),

Size 2Effects:

[first,last)or[first,first+n).3Complexity:

Exactly last-first(orn

±15firstlast,Generator

gen);firstngen);1Effects: gen range

[first,last)or[first,first+n).2Requires: genSize 3Complexity:

Exactly last-first(orngenfirstlast,value

);firstlast,Predicate

pred);1Requires: Type

TisEqualityComparable

(20.1.1). 2Effects:

i[first,last)value ,pred.3Returns: 4Notes: 5Complexity:

Exactly last-firstOutputIterator

remove_copy(InputIterator firstlast,OutputIterator result value

);OutputIterator

remove_copy_if(InputIterator pred);6Requires: Type

TisEqualityComparable

[first,last)and[result

,result +(last-first))7Effects: i[first,last)value ,pred.8Returns: 9Complexity:

Exactly last-first 10Notes:

firstlast);firstlast,BinaryPredicate

pred);

25±1Effects:

i[first,last)orpred 2Returns: 3Complexity:

(last-first)(last-firstapplica-

OutputIterator unique_copy(InputIterator firstlast,OutputIterator result

);OutputIterator

pred);4Requires: [first,last)and[result

,result

+(last-first))lap.5Effects:

iterator i[first,last)*iorpred 6Returns: 7Complexity:

Exactly last-firstfirstlast);1Effects:

last-first)/2swap torsfirstlast.2Complexity: Exactly

(last-first)/2swaps.

OutputIterator reverse_copy(BidirectionalIterator first,BidirectionalIterator lastresult

);3Effects: [first,last)[result last-first))last-first)last-firstfirst

4Requires:

[first,last)and[result last-first))overlap. 5Returns:

last-first).6Complexity: Exactly last-firstassignments.

firstmiddle

,ForwardIterator last);1Effects: last-first)firstfirstlast-middle last-first).2Notes:

±17 3Requires:

[first,middle

)and[middle

,last)4Complexity: last-firstswaps.

OutputIterator rotate_copy(ForwardIterator firstmiddle

,ForwardIterator lastresult

);5Effects: [first,last)[result last-first))last-first)*(firstresult

middle

-firstlast-first))6Returns: last-first).7Requires [first,last)and[result last-first))overlap. 8Complexity:

Exactly last-firstassignments.

first,RandomAccessIterator last);first,RandomAccessIterator

last,RandomNumberGenerator& rand);1Effects: [first,last)2Complexity: Exactly

(last-firstswaps. 3Notes:

random_shuffle() rand rand(n)(where niterator_traits<RandomAccessIterator>::difference_type iterator_traits<RandomAccessIterator>::difference_type

)[0,n).BidirectionalIterator

partition(BidirectionalIterator first,BidirectionalIterator lastpred);1Effects: [first,last)pred 2Returns:

ij[first,pred,k[i,last),pred.3Complexity: (last-first)/2last-first

BidirectionalIterator stable_partition(BidirectionalIterator first,BidirectionalIterator lastpred);4Effects: [first,last)pred 5Returns:

ij[first,pred,k[i,last),pred

25±6Complexity:

(last-firstlast-first)last-first

1 Compare and operator<

.2Compare true falseotherwise.

Compare comp

3Compare operator< comp

4strictxweakascomp

andequiv Ðimplies [Note:

Ðequiv Ðcompequiv ÐÐ]5comp incomp .6operator==

aandb.sortfirstlast);firstlast,Compare

comp

);1Effects: [first,last).2Complexity: Approximately

NlogN

(where last-first237)

__________________ 237)stable_sort() partial_sort()

25.3.1.2 stable_sort

±19stable_sort

firstlast);firstlast,Compare

comp

);1Effects:

[first,last).2Complexity: N(logN)

2(where last-first NlogN

.3Notes:

partial_sort

first,RandomAccessIterator middle

,RandomAccessIterator last);first,RandomAccessIterator

last,Compare comp

);1Effects:

middle

-first[first,last)range [first,middle

)[middle

,last)2Complexity:

(last-firstmiddle

-first)comparisons.

partial_sort_copy

RandomAccessIterator partial_sort_copy(InputIterator firstlast,RandomAccessIterator result_first

,RandomAccessIterator result_last

);RandomAccessIterator

,Compare comp

);1Effects:

min(last-first,result_last

-result_first

)[result_first ,result_first last-first,result_last -result_first

)).2Returns: result_last orresult_first last-first)3Complexity: Approximately

(last-firstlast-first,result_last ))comparisons.

25±firstnth,RandomAccessIterator

last);firstnth,RandomAccessIterator

lastcomp

);1After

nth_element nthi[first,nth)atorj[nth,last)orcomp

.2Complexity:

1lower_bound

ForwardIterator lower_bound(ForwardIterator firstlast,value );ForwardIterator

comp

);1Requires:

Type

TisLessThanComparable

(20.1.2). 2Effects: 3Returns:

i[first,last)jrange [firstvalue orcomp

(*j, value 4Complexity:

log(last-firstcomparisons.

upper_bound

ForwardIterator upper_bound(ForwardIterator firstlast,value );ForwardIterator

comp

);1Requires:

Type

TisLessThanComparable

(20.1.2). 2Effects: 3Returns:

i[first,last)jrange [firstorcomp (value 4Complexity:

log(last-firstcomparisons.

25.3.3.3 equal_range

±21equal_range

equal_range(ForwardIterator first,ForwardIterator lastvalue

);equal_range(ForwardIterator

,Compare comp

);1Requires:

Type

TisLessThanComparable

(20.1.2). 2Effects:

kkvalue

orcomp

(*k,value comp

(value

.3Complexity: last-firstcomparisons.

binary_search

firstlast,value );firstlast,value

comp

);1Requires:

Type

TisLessThanComparable

(20.1.2). 2Returns:

truei[firstlast)ditions: valueorcomp

(*i,value comp

(value

.3Complexity: log(last-firstcomparisons.

OutputIterator merge(InputIterator1 first1last1,InputIterator2 first2last2,OutputIterator result

);OutputIterator

comp

);1Effects:

[first1

,last1)and[first2

,last2)[result ,result last1-first1 last2-first2

)).2comp

in[first,last)firstorcomp

3Returns:

result

).4Complexity: (last1-first1 comparisons. 5Notes:

25±first,BidirectionalIterator

middle

,BidirectionalIterator last);first,BidirectionalIterator

lastcomp

);6Effects: [first,middle

)and[middle, last)[first,last)in[first,last)first

1)comp 7Complexity:

(last-firstNlogN (where

Nlast-first8Notes:

1 multiset smultiset union() intersection() includes

first1last1,InputIterator2 first2last2);first1last1,InputIterator2

first2last2,Compare comp

);1Returns: true[first2

,last2)[first1

,last1 )falseotherwise. 2Complexity:

last1-first1 last2-first2 comparisons. set_union

OutputIterator set_union(InputIterator1 first1last1,InputIterator2 first2last2,OutputIterator result

);OutputIterator

comp

);1Effects:

25.3.5.2 set_union ±23 2Requires: 3Returns: 4Complexity:

last1-first1 last2-first2 comparisons.

5Notes:

set_intersection

OutputIterator set_intersection(InputIterator1 first1last1,InputIterator2 first2last2,OutputIterator result

);OutputIterator

comp

);1Effects:

2Requires: 3Returns: 4Complexity:

last1-first1 last2-first2 comparisons.

5Notes:

set_difference

OutputIterator set_difference(InputIterator1 first1last1,InputIterator2 first2last2,OutputIterator result

);OutputIterator

comp

);1Effects:

[first1

,last1)[first2 ,last2)result sorted. 2Requires: 3Returns: 4Complexity:

last1-first1 last2-first2 comparisons.

set_symmetric_difference

25±set_symmetric_difference

OutputIterator set_symmetric_difference(InputIterator1 first1last1,InputIterator2 first2last2,OutputIterator result

);OutputIterator

comp

);1Effects: [first1

,last1)[first2 ,last2)[first2

,last2)[first1 ,last1)result 2Requires: 3Returns: 4Complexity:

last1-first1 last2-first2 comparisons.

1Aheap.(1)*a(2)*apop_heap()

push_heap()

O(logN) time.

23make_heap() sort_heap() push_heap

firstlast);firstlast,Compare

comp

);1Requires: [first 2Effects:

last[first,last).3Complexity: log(last-first)comparisons. pop_heap

firstlast);firstlast,Compare

comp

);1Requires: [first,last)2Effects: firstlast [first

25.3.6.2 pop_heap ±25 3Complexity:

last-first)comparisons. make_heap firstlast);firstlast,Compare

comp

);1Effects: [first,last).2Complexity: last-first)comparisons. sort_heap firstlast);firstlast,Compare

comp

);1Effects: [first,last).2Complexity: NlogN first).3Notes:

comp

);1Requires: Type

TisLessThanComparable

CopyConstructible

(20.1.3). 2Returns: 3Notes:

);4Requires: 5Returns: 6Notes: firstlast);firstlast,Compare

comp

);7Returns: i[first,last)j[first,last)orcomp 8Complexity:

Exactly max(( last-first isons.firstlast);firstlast,Compare

comp );

25±9Returns:

i[first,last)j[first,last)orcomp .10Complexity: Exactly max(( last-first isons.

boollexicographical_compare(InputIterator1 first1last1,InputIterator2 first2last2);boollexicographical_compare(InputIterator1

first2last2,Compare comp

);1Returns: true[first1

,last1)[first2 ,last2).Returns falseotherwise. 2Complexity:

min(( last1-first1 last2-first2

))3Notes:

first,BidirectionalIterator last);first,BidirectionalIterator

lastcomp

);1Effects: [first,last)operator< orcomptrue false.2Complexity: (last-first)/2swaps.

first,BidirectionalIterator last);first,BidirectionalIterator

lastcomp );

±27 3Effects:

[first,last)operator< orcomp

.4Returns: truefalse.5Complexity: (last-first)/2swaps. 1Header

<cstdlib> ÐHeader

<cstdlib> synopsis Functions:

çç2<stdlib.h> .[Note: basenmemb size,compar compar compar() may qsort()

Ð]S:

[lib.numerics]

12 nÐ<complex>

<valarray> <numeric> <cmath> <cstdlib> çç1Thecomplex

andvalarray T238)

ÐTÐTÐTÐIfTÐIfTÐIfTÐIfTT&)orT&T::operator=(

T)ÐIfT[Note:

[Example:

valarray new __________________ 238)complex valarray

26±Ð]vector

valarray

Ð]ÐIfToperator& .2valarray< T>T3[Example:

valarray< complex

>operator>() >complex Ð]1<complex>

2complex unspecified. 3<complex>

synopsis

<complex> ±3 }complex public: reim

26± complex };1complex real() andimag() complex specializations public: };

26.2.3 complex

±5public:

};public:

};complex reim1Effects: complex

.2Postcondition: reim.

26±complex complex rhs);1Effects: rhs*this *this 2Returns:

*this.rhs);3Effects:

4Returns:

*this.rhs);5Effects: rhs*this*this.6Returns: *this.rhs);7Effects: rhs*this*this.8Returns: *this. rhs);9Effects: rhs*this*this.10Returns: *this. rhs);11Effects: rhs*this *this.12Returns: *this. rhs);13Effects: rhs*this*this.14Returns: *this. rhs);15Effects: rhs*this*this.16Returns: *this.complex lhs);1Notes: 2Returns:

complex<T>( lhs).lhsrhs);lhsrhs);lhsrhs);3Returns:

lhsrhs.lhs);4Notes:

5Returns:

complex<T>(- lhs.real(),- lhs.imag()) .

±7complex lhsrhs);lhsrhs);lhsrhs);6Returns: complex<T>( lhsrhs.lhsrhs);lhsrhs);lhsrhs);7Returns:

lhsrhs.lhsrhs);lhsrhs);lhsrhs);8Returns:

complex<T>( lhsrhs.lhs>rhs);lhsrhs);lhsrhs);9Returns:

lhsrhslhsrhs.imag()

.10Notes: T()Targuments. lhsrhs);lhsrhs);lhsrhs);11Returns: .isx);12Effects:

xu,(u)(u,v)uv13Requires: T.is.setstate(ios::failbit) ios::failure

(27.4.5.3). 14Returns:

is.ox);15Effects:

xo{s.flags(o.flags());

s.imbue(o.getloc()); s.precision(o.precision()); }

26±complex complex x);1Returns: x.real()

.x);2Returns: x.imag()

.x);3Returns: x.x);4Returns: x.x);5Returns: x.x);6Returns: x.rhotheta 7Returns:

thecomplex rho theta.complex transcendentals x);1Returns: x.x);2Returns: x.x);3Returns: x.x);4Notes: 5Returns:

xximag(log( x))x);6Notes: 7Returns:

xlog(x)/log(10)

.xy);xy);xy);xy);8Notes:

9Returns:

xy±exp(y*log( x))pow(0,0) x);

26.2.8 complex

±910Returns: x.x);11Returns: x.x);12Notes: 13Returns:

xx);14Returns: x.x);15Returns: x.<valarray> synopsis

26±<valarray> synopsis

<valarray> ±11 }1<valarray> valarray

,slice_array

,gslice_array

,mask_array indirect_array sliceandgslice 2Thevalarray 3valarray<T> valarray<T> 239) 4follows: Ð5valarray<T>

valarray<T>

,slice_array<T> ,gslice_array<T>

,mask_array<T> andindirect_array<T> objects.

6bad_alloc

__________________ 239)

26± valarray valarray template<class

Tpublic: valarray();

~valarray();

valarray ±13 };}1valarray< T>240)

2<valarray> asinline

.valarray constructors valarray(); 1Effects:

valarray<

T>,241)thispointer. 242)

2T.34nn243)

__________________ 240)valarray 241)242)valarray resize

26±valarray constructors undefined. 5244)

6valarray

.~valarray(); 7*this valarray assignment 1*this *thisarray. 2*this argument.

3valarray .4valarray

12ia.3 andsuch

thati+ja.__________________ 243)valarray object. 244)

26.3.2.3 valarray ±15 4trueandbandiandjofbers.245)

56size_t

valarray

1const newvalarray const valarray

1TT(boolforoperator! T(boolforoperator!

).2valarray

__________________ 245)operator newvalarray s.

26±valarray 1T23not45Tapplied.

6ment. 78notvalarray

1Toperator+= 2sum() operator+= 3*this operator<

.4*this .n

26.3.2.7 valarray ±17 5valarray<T> size()

Iis(*this)[ I+n]ifI+nsize()

T()nn6[Example: Ð]n7valarray<T> size()

Iis(*this)[( I+n)%size()] nnplaces.

89*thisszvalarray

valarray

1TT.23

26±valarray 4TT.5valarray 1Tbool bool.2bool 3

26.3.3.2 valarray ±19 4Tbool bool.5bool valarray transcendentals 1TTT.slice

26± slice

public: slice();

};}1Theslice246)

sliceconstructors slice(); slice(size_t startlength stride

);1sliceslice

2[Example: Ð]slice

1sliceobject. slice_array public:

__________________ 246)±P1± slice_array ±21 ~slice_array(); private: slice_array(); //};}1Theslice_array

slicesliceobject.

2[Example:

btoaaÐend example

]3[Note:slice_array Ð]slice_array constructors slice_array(); 1Theslice_array slice_array assignment

1valarray<T> slice_array slice_array

1valarray<T> slice_array

26±slice_array slice_array 1valarray<T> slice_array gslice class public: gslice();

};}1gslice

sljdj2Agslice ijkvalarray template, gslice are k=s+jSijdjijl-1.3[Example: Thegslice specification

k=3+´19+´4+´1(i0,i1,i2,k...Ð] gslice±23 45[Example:

...Ð]6constoperator[](const gslice&) gslice(); gslice(size_t startlengths

,strides );1gslice gslice gslicegslice

.gslice_array public:

26±gslice_array

~gslice_array(); private: gslice_array(); //};}1slicegslice

object. 2ba.3[Note:gslice_array Ð]gslice_array constructors gslice_array(); 1Thegslice_array gslice_array assignment

1valarray<T> gslice_array refers.

1valarray<T> gslice_array

26.3.7.4 gslice_array

±25gslice_array

1valarray<T> gslice_array mask_array public:

~mask_array(); private: mask_array(); //};}1 .bamask

istrue.)2[Note:mask_array Ð]mask_array constructors mask_array(); 1Themask_array mask_array assignment

1valarray<T>

26±mask_array mask_array

1valarray<T> mask_array valarray<T> mask_array indirect_array public:

~indirect_array(); private: indirect_array(); //};}1 .indirect_array

baindirect .2[Note:indirect_array Ð]

±27 indirect_array constructors indirect_array(); Theindirect_array indirect_array assignment

1valarray<T> 2indirect_array valarray<T> 3[Example:

Ð]indirect_array

1valarray<T> indirect_array 2indirect_array valarray<T> indirect_array 1valarray<T> indirect_array

Header

<numeric> synopsis

26±firstlastinit);firstlastinit,BinaryOperation

binary_op

);first1last1,InputIterator2 first2 init);first1last1,InputIterator2 init,BinaryOperation1 binary_op1 binary_op2

);firstlast,OutputIterator result

);firstlast,OutputIterator binary_op

result

,BinaryOperation binary_op

);}1firstlastinit);firstlastinit,BinaryOperation

binary_op

);1Effects: accinitori247) 2Requires:

binary_op

__________________ 247)accumulate

±29first1

last1,InputIterator2 first2 init);first1last1,InputIterator2

init,BinaryOperation1 binary_op1

,BinaryOperation2 binary_op2

);1Effects: accinitori1i2in2Requires:

binary_op1 andbinary_op2

OutputIterator partial_sum(InputIterator firstlast,OutputIterator result

);template

binary_op

);1Effects: ior2Returns:

.3Complexity: Exactly binary_op

.4Requires: binary_op 5Notes:

result first.OutputIterator

adjacent_difference(InputIterator firstlast,OutputIterator result

);template

OutputIterator ,BinaryOperation binary_op

);1Effects: ior.result

*first .

26±2Requires: binary_op 3Notes:

result first.4Returns: .5Complexity: Exactly binary_op

.1<cmath>

and<cstdlib>

(abs()

,div(),rand()

,srand()

),respectively.

ÐHeader

<cmath> synopsis _VAL Functions:

ççÐHeader <cstdlib> synopsis _MAX _tFunctions: çç2 <math.h> and <stdlib.h> 3int<cstdlib> long 45double

<cmath> floatandlong double 6

±31 S:

[lib.input.output]

12Ð<iosfwd>

<iostream> <ios> <streambuf> <istream> <ostream> <iomanip> <sstream> <cstdlib> <fstream> <cstdio> <cwchar> çç1ÐcharT

andtraitscharT argument traits charT Ðchartraits

(27.3.1). Ðwchar_t

traits

ÐAarbitrary-positional

27±tional.

ios_base::imbue basic_ios::imbue orbasic_streambuf::imbue imbue thecharT

andtraits traits::pos_type andtraits::off_type arestreampos andstreamoff respectively. traits::pos_type andtraits::off_type

Header

<iosfwd> synopsis

±3

27±}[Note:

1basic_ios<charT,traits> basic_istream<charT,traits>

,basic_ostream<charT,traits> basic_iostream<charT,traits> basic_istream and basic_ostream

.2basic_streambuf<charT,traits>

basic_stringbuf basic_filebuf

.3basic_istream

basic_istringstream basic_ifstream 4basic_ostream basic_ostringstream basic_ofstream 5basic_iostream basic_stringstream, andbasic_fstream

.6charorwchar_t types.

7fpos<charT> 8streampos andwstreampos charand wchar_t respectively. 9streampos andchar_traits<char> }

±5Ð]Header

<iostream> synopsis

}1<iostream> <cstdio>

(27.8.2). 2FILE basic_ios<charT,traits>::Init execution.

248)not249)

1cinstdin <cstdio>

.2cincin.tie() returns

&cout

.3coutstdout

(27.8.2). 4cerrstderr <cstdio> 5cerr6clogstderr

(27.8.2). __________________ 248)249)stdinstdout

orstderr .

27±1wcinstdin

<cstdio>

.2wcinwcin.tie() returns

&wcout

.3wcoutstdout (27.8.2). 4wcerrstderr <cstdio> 5wcerr 6wclogstderr (27.8.2). Header

<ios> synopsis

typedef

OFF_Tstreamoff; SZ_Tstreamsize;

str);str);str);str);str);str);str);str);str);str);str);str);

±7str);str);str);str);str);str);str);str);}typedef

OFF_Tstreamoff; 1streamoff typedef

SZ_Tstreamsize; 2streamsize 250) ios_base

public:

typedef

T1fmtflags;

__________________ 250)streamsize size_t streamsize size_t

,strstreambuf size_t ssize_t ).

27± ios_base typedef

T2iostate; T3openmode;

typedef

T4seekdir;

fmtfl

);fmtfl );fmtflmask );mask );prec);wide );loc);index

);index );~ios_base();

index

);fnindex );protected: ios_base();

ios_base

±9private:

index

;iarray ;parray ;};}1ios_base

Ðfailure exception

;ÐInit;Ðfmtflags ,iostate openmode

;Ðseekdir .2Ð3[Note:

Ðindex Ðlong* iarraylong Ðvoid** parray Ð]ios_base::failure

public: msg);};}1failure

msg);2Effects: failure exception( msg).3Postcondition: msg.str() 4Returns: msg

27±Type ios_base::fmtflags ios_base::fmtflags typedef

T1fmtflags; 1fmtflags 84:Ðfmtflags

effects

boolalpha bool decfixed hexinternal right leftoctright

scientific showbase showpoint output; showpos

+skipws unitbuf uppercase output.

ç ç2Type fmtflags Ðfmtflags constants

adjustfield basefield floatfield ççios_base::iostate

typedef

T2iostate; 1iostate ios_base::iostate

±11Ðiostate

effects badbit eofbit failbit ç ç2Type iostate Ðgoodbit ios_base::openmode typedef

T3openmode; 1openmode Ðopenmode effects appatebinary inouttrunc ççios_base::seekdir

typedef

T4seekdir; 1seekdir Ðseekdir effects begcurendç çios_base::Init

27±ios_base::Init

public: Init(); ~Init(); private: init_cnt

;};}1Init<iostream>

<cstdio>

(27.8.2). 2Ðinit_cnt

Init

Init(); 3Effects:

Initinit_cnt init_cnt cin,cout,cerr,clog(27.3.1), wcin

,wcout ,wcerr wclog .~Init();

4Effects: cout.flush()

,cerr.flush()

,clog.flush() ,wcout.flush()

,wcerr.flush()

,wclog.flush()

.1Returns:

fmtfl

);2Postcondition: fmtfl.3Returns: flags()

.fmtfl );4Effects: Setsfmtfl inflags()

.5Returns: .fmtflmask );6Effects: Clears mask fmtfl

&mask inflags()

.7Returns: flags()

.mask );8Effects: inflags()

.9Returns:

sions. prec);

±13 10Postcondition:

prec.11Returns: precision()

.12Returns:

wide

);13Postcondition: wide.14Returns: width()

.functions

loc);1Effects: (fn,index

)(*fn)(imbue_event,*this, index

)ios_base::getloc() fnloc.2Returns: locale() loc.3Returns:

getloc()

..ios_base

1Returns:

truetruefalse. 2Effects:

ios_base

1Returns:

index

++.idx);2Effects:

Ifiarray long iarrayiarray iarray

[idx]iword copyfmt

251) fails252)badbit 3Returns:

[idx]int& idx);4Effects: Ifparray void parray parray asparray [idx]__________________

251)iarray 252)

27±ios_base

pword copyfmt 253)badbit 5Returns:

parray

[idx]void*& 6Notes:

pword(int)

ios_base callbacks

1Effects:

(fn,index

)imbue()

(27.4.2.3), copyfmt() ~ios_base() fnindex

2Notes: ios_base constructors/destructors ios_base(); 1Effects:

Theios_base ~ios_base() 2Effects:

ios_base

(fn,index

)(*fn)(erase_event,*this, index

)ios_base member fnfpos

public: fpos(stateT);

private; };}fposConstructor

1Effects:

stostAnfpos

fposMembers s);1Effects: Assign stost.__________________

253)

27.4.3.2 fpos±15 2Returns:

st.fposrequirements 1ÐPfpos,ÐpandqP,ÐOstreamoff

,Ðostreamoff Ðiint.ÐP(i)post:.P(o)POS_T

O(p)OFF_T boolbool!(p==q) POS_T

+offset -offset OFF_T distance ç ç[Note:fposfpos

Ð]2traits::pos_type return

P(O(-1)) istream

,ostream streambuf traits::pos_type basic_ios public:

27± basic_ios

statestate);except

);sb);tiestr);sb);rhs);ch);loc);cprotected:

basic_ios(); sb);};}basic_ios

constructors sb);1Effects: basic_ios inginit(sb).basic_ios(); 2Effects: initsb);3Postconditions:

27.4.5.1 basic_ios

±17Ðios_base()

effects

rdbuf() sbtie()0ifsbbadbit .width()

0precision() 6getloc() locale() iarray parray çç1Returns:

tiedbuffer.

tiestr

);2Postcondition: tiestr.3Returns: tie().4Returns:

streambuf sb);5Postcondition: sb.6Effects: Calls clear()

.7Returns: rdbuf()

.loc);8Effects:

ios_base::imbue( loc)rdbuf()!=0 thenrdbuf()- >pubimbue( loc)(27.5.2.2.1). 9Returns:

ios_base::imbue()

.10Returns:

11Returns:

12Returns: fillch

);13Postcondition:

14Returns: rhs);

27±15Effects:

*thisrhs Ðrdstate() andrdbuf() Ðexceptions() exceptions( rhs.except

).Ðpword andiword

254) 16*thisrhsrhs17rhs(fn,index

)as(*fn)(erase_event,*this, index

)exceptions() rhsas(*fn)(copy_event,*this, index

).18Notes: pword 19Returns:

*this.1Returns:

Iffail()

2Returns:

fail()

.3Returns:

state 4Postcondition:

Ifrdbuf()!=0 thenstate rdstate()==state|ios_base::badbit

.5Effects: Ifobject failbasic_ios::failure

state);6Effects: Callsstate)basic_ios::failure (27.4.2.1.1)).

7Returns:

8Returns:

trueifeofbit rdstate()

.9Returns:

trueiffailbit orbadbit

.255)

10Returns:

trueifbadbit

.__________________

254)non-zero. 255)Checking badbit fail()

±19 11Returns:

rdstate() except

);12Postcondition: .13Effects: Calls clear(rdstate())

.ios_base manipulators fmtflags str);1Effects: Calls str.setf(ios_base::boolalpha)

.2Returns: str.str);3Effects:

str.unsetf(ios_base::boolalpha)

.4Returns: str.str);5Effects:

Calls str.setf(ios_base::showbase)

.6Returns: str.str);7Effects:

str.unsetf(ios_base::showbase)

.8Returns: str.str);9Effects:

Calls str.setf(ios_base::showpoint)

.10Returns: str.str);11Effects:

str.unsetf(ios_base::showpoint)

.12Returns: str.str);13Effects:

Calls str.setf(ios_base::showpos)

.14Returns: str.str);15Effects:

str.unsetf(ios_base::showpos)

.16Returns: str.str);17Effects:

Calls str.setf(ios_base::skipws)

.18Returns: str.str);19Effects:

str.unsetf(ios_base::skipws)

.20Returns: str.str);21Effects:

Calls str.setf(ios_base::uppercase) .

27±fmtflags manipulators

22Returns:

str.str);23Effects:

Calls str.unsetf(ios_base::uppercase)

.24Returns: str.str);25Effects:

str.setf(ios_base::unitbuf)

.26Returns: str.str);27Effects:

Calls str.unsetf(ios_base::unitbuf)

.28Returns: str.adjustfield manipulators str);1Effects: str.2Returns: str.str);3Effects:

Calls str.4Returns: str.str);5Effects:

str.6Returns: str.basefield manipulators str);1Effects: Calls str.2Returns: str.str);3Effects:

str.4Returns: str.str);5Effects:

Calls str.6Returns: str.floatfield manipulators str);1Effects: str.2Returns: str.str);3Effects:

Calls str.__________________

256)dec(ios_base&) basic_ostream& cout.

27.4.6.4 floatfield ±21 4Returns:

str.Header

<streambuf> synopsis

}1<streambuf> character sequences.

1Ðdirectly

Ðposition. 2 charT array

Ðthexbeghere); Ðthexnext here); Ðthexendhere). 3ÐIfxnextxbegandxend charT xbeg andxend ÐIfxnext xnext

<xendis*xnext <xnextisxnext [-1] ÐIfxnext xnext

<xend *xnext

27±basic_streambuf<charT,traits> basic_streambuf<charT,traits> public:

loc);basic_streambuf<char_type,traits>* pubsetbuf(char_type* sn);offway,ios_base::openmode which sp,ios_base::openmode

sn);c);c);sn);protected:

basic_streambuf(); n);gbeggnext gend

);n);pbegpend );

±23basic_streambuf<charT,traits>

loc);setbuf(char_type*

sn);offway,ios_base::openmode which sp,ios_base::openmode

sn);csn);c};}1basic_streambuf<charT,traits>

various

:Ð;Ð.2streambuf

basic_streambuf typechar.3wstreambuf typewchar_t

.basic_streambuf constructors basic_streambuf(); 1Effects:

basic_streambuf<charT,traits>

257) Ðthegetloc() locale() 2Notes:

getloc() imbue

__________________ 257)basic_streambuf

27±basic_streambuf basic_streambuf

loc);1Postcondition: loc.2Effects: Calls imbue( loc).3Returns: getloc()

.4Returns: Ifpubimbue() loclocale() pubimbue() pubimbue imbue()

sn);1Returns: setbuf( s,n).offway,ios_base::openmode which 2Returns:

seekoff( off,way,which

).sp,ios_base::openmode

3Returns:

seekpos( sp,which

).4Returns: sync()

.1Returns:

showmanyc()

(27.5.2.4.3). 2Effects:

Calls sbumpc()

.3Returns: traits::eof() traits::eof() sgetc()

.4Returns: uflow() traits::to_int_type(*gptr()) 5Returns:

underflow() .sn);6Returns: xsgetn( s,n).

±25c);1Returns:

traits::eq( c,gptr()[-1]) pbackfail(traits::to_int_type( c))traits::to_int_type(*gptr()) .2Returns:

pbackfail() traits::to_int_type(*gptr())

.c);1Returns:

overflow( traits::to_int_type(c)

)ctraits::to_int_type(c) .sn);2Returns:

xsputn( s,n).basic_streambuf

1Returns:

2Returns:

3Returns: n);4Effects: n.gbeggnext gend

);5Postconditions: gbeg,gnext gend.1Returns:

2Returns:

3Returns: n);4Effects: n.pbegpend );

27±5Postconditions:

pbeg,pbegpend.basic_streambuf

1Effects: 2Notes:

3sn);1Effects:

basic_streambuf

2Ifgptr() gptr()!=egptr() this.offway,ios_base::openmode

which

3Effects: basic_streambuf 4pos_type

(27.1.1). sp,ios_base::openmode

5Effects:

6pos_type

.7Effects:

pbase() pbase() andpptr()

8Returns: 9258)

1Returns: underflow() traits::eof() showmanyc() underflow() oruflow()

259) 23Notes: Uses traits::eof()

.sn);__________________

258)showmanyc 259)underflow oruflow eof()

±27 4Effects:

nbys sbumpc() .nsbumpc() traits::eof()

.5Returns: 260) 6Notes:

Uses

.7Notes:

basic_streambuf gptr() 8Returns:

traits::to_int_type(c) ccharacter traits::eof() 9Thegptr() NULL gptr()

10Theis11Theeback()

eback()

.12Effects: gptr() andegptr() egptr() characters gptr() andegptr() non-

NULL pointer. 13Ifeback() andgptr()

eback() eback() nn14Returns traits::eof()

.15Requires:

underflow()

16Calls returns traits::eof() traits::eof() traits::to_int_type(*gptr()) and __________________ 260)basic_streambuf xsgetn() andxsputn()

27±17Returns:

traits::eof()

c1Notes: basic_streambuf gptr() traits::eq(*gptr(),traits::to_char_type( c))returns Theunderflow() ÐIftraits::eq_int_type( c,traits::eof())

c2Postcondition: gptr()

,eback() pptr() underflow()

.3Returns: traits::eof() pbackfail() traits::eof() 4Returns

.sn);1Effects:

nsputc( c)s.nsputc( c)traits::eof() .2Returns:

c3Effects:

pbase() isNULL atpbase()

.traits::eq_int_type( c,traits::eof()) c.4Notes: sputc() andsputn() 5Requires:

261) r rpbase() andpptr()rpbase() rpbase() NULL pbase() andpptr() are NULL value.

pbase() andpptr() __________________ 261)basic_streambuf

±29 6Returns:

traits::eof() traits::eof()

262) 7Returns

.Header

<istream> synopsis

is);}Header

<ostream> synopsis

os);os);os);}Header

<iomanip> synopsis

T1,T2T1resetiosflags(ios_base::fmtflags mask

);T2mask );T3setbase(int base);template<charT> T4setfill(charT c);T5setprecision(int n);T6setw(int n);}1<istream>

__________________ 262)Typically, overflow returns ctraits::eq_int_type(c,traits::eof()) returns traits::not_eof( c).

27±basic_istream basic_istream public:

sb);pf)(basic_istream<charT,traits>&))

pf)(basic_ios<charT,traits>&)) pf)(ios_base&)) n);n);n);n);n);n);n);f);f);f);p);(basic_streambuf<char_type,traits>*

sb);c);sn);sn,char_type

delim

);sb);sb,char_type );sn);sn,char_type );

±31basic_istream

(streamsize ndelim sn);sn);c);};charT&);

charT*);

}1basic_istream

2 (or extractors extract characters rdbuf()->sbumpc() orrdbuf()->sgetc() istream

.3Ifrdbuf()->sbumpc() orrdbuf()->sgetc() returns traits::eof() setstate(eofbit) throw ios_base::failure 4badbit badbit exception()

basic_istream constructors sb);1Effects: basic_istream ingbasic_ios::init( sb)(27.4.5.1).

27±basic_istream

constructors 2Postcondition:

3Effects:

basic_istream

.4Notes: rdbuf()

.basic_istream::sentry

public: ~sentry(); };}1sentry

2Effects:

Ifis.good() istrueis.tie() is.tie()->flush() 263)Ifnoskipws

c3Notes: is4c5is.good()

istrue,otherwise, falsesetstate(failbit) ios_base::failure

(27.4.5.3))

264) 6[Example:

sentry

__________________ 263)is.tie()->flush() 264)

±33 Class basic_istream::sentry

basic_istream<charT,traits>::sentry( ...break;

}...}Ð]~sentry();

7Effects:

None.

8Effects:

Returns ok_.1 sentry

noskipws falsesentry true typeboolthenios::badbit 265)in*thisthensentry

*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<>

val);setstate(err);

locbasic_ios

Note: __________________ 265)ios::failure

27±istream_iterator

Ðlocale istream. basic_istream::operator>> pf)(basic_istream<charT,traits>&)) 1Returns:

pf(*this)

.266)pf)(basic_ios<charT,traits>&));

2Effects:

Calls

.3Returns: *this.pf)(ios_base&));

4Effects:

pf(*this)

.267) 5Returns:

*this. in,charT*

s);in,s);in,s);6Effects:

insentry operator>> swidth() niswidth() wisenchar_type eos.n7Ðn-1Ðct.is(

ct.space,c

)cctis.Ðtraits::eos()

operator>> width(0)

.8setstate(failbit) ios_base::failure

(27.4.5.3). 9Returns:

in.__________________

266)ws(basic_istream&) (27.6.1.4). 267)dec(ios_base&) (27.4.6.3).

±35 basic_istream::operator>>

in,charT& c);in,c);in,c);10Effects:

insentry incin.setstate(failbit) .11Returns: in.(basic_streambuf<charT,traits>*

sb);12Effects:

Ifsbsetstate(failbit) ios_base::failure (27.4.5.3). *thissbÐ13setstate(failbit)

ios_base::failure sbandfailbit exceptions()

14Returns:

*this.1 sentry

noskipws truesentry true boolios::badbit 268)in*this

sentry function.

2Returns: object.

3Effects:

csetstate(failbit)

,ios_base::failure (27.4.5.3), 4Returns:

ctraits::eof()

.c);__________________

268)ios::failure

27±5Effects:

c.269) setstate(failbit) ios_base::failure

(27.4.5.3)). 6Returns:

*this.sn,char_type

delim

);7Effects:

s.270) ÐnÐsetstate(eofbit)

);Ðc==delim cc8setstate(failbit)

ios_base::failure 9Returns:

*this.sn)10Effects:

Calls getline(s,n,widen(’\n’)) 11Returns:

sb,char_type delim

);12Effects: sbÐccÐ13setstate(failbit)

ios_base::failure

(27.4.5.3). 14Returns:

*this. sb);15Effects:

Calls getline(s,n,widen(’\n’)) 16Returns: sn,char_type delim

);17Effects:

s.271)setstate(eofbit) );2)c==delim c272)

3)nsetstate(failbit)

).__________________ 269)and.270)and.271)and.272)gcount()

±37 18273) 19setstate(failbit) ios_base::failure

(27.4.5.3)).

274) 20traits::eos() 21Returns:

*this.22[Example:

{count--;

}Ð]sn);23Returns:

getline(s,n,widen(’\n’)) basic_istream<charT,traits>& ignore(int ndelim 24Effects: Ðifn(18.2.1), nÐsetstate(eofbit) ,ios_base::failure (27.4.5.3)); Ðcc25Notes: delim

.26Returns: *this.27Returns:

traits::eof() ifgood() rdbuf()->sgetc()

.sn);__________________

273)failbit 274)failbit

27±28Effects:

s.275) ÐnÐsetstate(failbit)

,ios_base::failure (27.4.5.3)). 29Returns:

*this.sn);30Effects:

If!good() callssetstate(failbit) ssetstate(eofbit) ios_base::failure ÐIfÐIfmin(rdbuf()->in_avail(), n)).31Returns:

c);32Effects: If!good() callssetstate(failbit) rdbuf()

Ifrdbuf() sputback() returns traits::eof() setstate(badbit) ios_base::failure (27.4.5.3)). 33Returns:

*this.34Effects:

If!good() callssetstate(failbit) rdbuf() rdbuf()->sungetc() rdbuf() sungetc() returns traits::eof() setstate(badbit) ios_base::failure (27.4.5.3)). 35Returns:

*this.36Effects:

Ifrdbuf() rdbuf()->pubsync() traits::eof()

37Returns:

ifpos_type(-1) .pos);38Effects:

Ifrdbuf()->pubseekpos( pos).39Returns: *this.offdir);40Effects:

Ifrdbuf()->pubseekoff( off,dir).41Returns: *this.__________________

275)and.

±39 Standard basic_istream manipulators

is);}1Effects: csentry::sentry wseofbit failbit

.2Returns: is.basic_iostream

public:

};}1basic_iostream

basic_iostream constructors

1Effects basic_iostream calling basic_istream<charT,traits>(sb) basic_ostream<charT,traits>(sb)

(27.6.2.1) 2Postcondition:

rdbuf()==sb andgcount()==0

.basic_iostream destructor

1Effects:

basic_iostream

.2Notes: rdbuf()

.1<ostream>

buffer. basic_ostream

27±basic_ostream public: sb);pf)(basic_ostream<charT,traits>&)); pf)(basic_ios<charT,traits>&)); pf)(ios_base&)); n);n);n);n);n);n);n);f);f);f);p);(basic_streambuf<char_type,traits>*

sb);c);sn);};

±41basic_ostream

charT);

char);

}1basic_ostream

2 (or inserters insert characters rdbuf().sputc(int_type) basic_ostream rdbuf() except overflow()

.3badbit

badbit exception()

constructors sb);1Effects: basic_ostream ingbasic_ios<charT,traits>::init( sb)(27.4.5.1).

27±basic_ostream constructors

2Postcondition:

sb.3Effects:

basic_ostream

.4Notes: rdbuf()

.basic_ostream::sentry

public: ~sentry(); };}1sentry

2Ifos.good() os.tie() os.tie()->flush()

.276) 3os.good() istrue,otherwise, falsesetstate(failbit) ios_base::failure

(27.4.5.3))

277) ~sentry(); 4Ifistrue,calls os.flush()

.5Effects:

Returns ok_.basic_ostream

1Returns:

ifpos_type(-1) .pos);2Effects:

Ifrdbuf()->pubseekpos( pos).3Returns: *this.offdir);Ifrdbuf()->pubseekoff(

off,dir).4Returns: *this.__________________

276)os.tie()->flush() 277)Thesentry

±43 1sentry returns trueboolsetstate(ios::failbit) ios::badbit on278)in*thissentry *this.2sentry object.

operator<<(bool val);operator<<(short val);val);operator<<(int val);val);operator<<(long val);val);operator<<(float val);operator<<(double val);val);operator<<(void* val);1Effects:

2num_get<> andnum_put<> locale

ostreambuf_iterator<> _ostream

<>ostream streambuf locale ostream ios_base 3Returns:

*this.basic_ostream::operator<<

pf)(basic_ostream<charT,traits>&)) 1Returns:

pf(*this)

.279)pf)(basic_ios<charT,traits>&))

2Effects:

Calls

.__________________ 278)ios::failure 279)endl(basic_ostream&)

27±basic_ostream::operator<<

3Returns:

*this.280)pf)(ios_base&))

4Effects:

Calls pf(*this)

.5Returns: *this.(basic_streambuf<charT,traits>*

sb);6Effects:

Ifsbsetstate(badbit) ios_base::failure

).7sb*thissbÐsb.8setstate(failbit)

ios_base::failure setfailbit failbit exceptions() 9Returns:

*this. out,charT

c);out,charc);out,charc);out,c);out,c);1Effects:

outsentry cchar widen( c)c281) 22.2.2.2.2.

width(0) out.2Returns: out__________________

280)dec(ios_base&) (27.4.6.3). 281)charstream, widen( c)c.

±45out,s);out,s);out,s);out,s);out,s);3Requires:

s4Effects: outsentry straits::length( s)traits::length( s)sout width(0)

.5Returns: out1sentry

returns trueboolsentry

c);2Effects: c282) 3setstate(badbit) ios_base::failure

(27.4.5.3)). 4Returns:

*this.sn);5Effects:

s.283) ÐnÐsetstate(badbit)

ios_base::failure

(27.4.5.3)). 6Returns:

*this.7Ifrdbuf()

rdbuf()->pubsync() setstate(badbit) ios_base::failure

(27.4.5.3)). 8Returns:

*this.__________________

282)and.283)and.

27±Standard basic_ostream manipulators basic_ostream manipulators

os);}1Effects:

os.put(os.widen(’\n’) os.flush()

.2Returns: os.284)os);}3Effects:

os.put(traits::eos()). 4Returns:

os. os);}5Effects:

Calls os.flush()

.6Returns: os.1<iomanip>

ios_base 2smanip

smanip resetiosflags(ios_base::fmtflags mask

);3Returns: soutbasic_ostream out<<s f(s)f285)

ios_base& f(ios_base& strmask

){str.setf(ios_base::fmtflags(0), );return str;}smanip

setiosflags(ios_base::fmtflags mask

);4Returns: soutbasic_ostream out<<s f(s)f__________________

284)cout 285)clears ios_base::skipws istream object cinresetiosflags(ios_base::showbase) clears ios_base::showbase ostream object cout).

±47 ios_base& f(ios_base& strmask

){str.setf( mask

);return str;}smanip

setbase(int base);5Returns: soutbasic_ostream out<<s f(s)fios_base&

f(ios_base& strbase){str.setf( nreturn

str;}smanip

setfill(char_type c);6Returns: soutbasic_ostream<charT,traits> andccharT out<<s behaves f(s)fbasic_ios<charT,traits>& f(basic_ios<charT,traits>& strc){str.fill(c);return

str;}smanip

setprecision(int n);7Returns: soutbasic_ostream out<<s f(s)fios_base&

f(ios_base& strn){str.precision( n);return str;}smanip

setw(int n);8Returns: soutbasic_ostream out<<s f(s)fios_base&

f(ios_base& strn){str.width( n);return str;}

27±1<sstream> basic_string Header

<sstream> synopsis

}basic_stringbuf public: which str,ios_base::openmode s);

±49basic_stringbuf

protected: coffway,ios_base::openmode

which sp,ios_base::openmode

private: mode

;};}1basic_stringbuf

basic_streambuf characters basic_string

.2Ðios_base::openmode mode inout basic_stringbuf constructors which

=1Effects: basic_stringbuf basic_streambuf() mode withwhich

.2Notes: str,ios_base::openmode 3Effects:

strbasic_stringbuf which 4Postconditions:

str.1Returns:

Abasic_string basic_stringbuf basic_string<charT,traits,Allocator>()

.s);

27±2Effects:

basic_stringbuf sbasic_stringbuf basic_stringbuf (mode&ios_base::out) (mode&ios_base::in) sequence. 3Postcondition:

s.1Returns:

traits::to_int_type(*gptr())

.traits::eof() .c2Effects:

cÐIftraits::eq_int_type( c,traits::eof()) traits::eq(to_char_type( c),gptr()[-1]) assigns togptr()

.Returns: c.ÐIftraits::eq_int_type(

mode

&ios_base::out cto*--gptr()

.Returns:

c,traits::eof()) togptr()

.Returns: traits::not_eof( c).3Returns: traits::eof() 4Notes: c5Effects: cÐIftraits::eq_int_type( c,traits::eof())

sputc( c).c.ÐIftraits::eq_int_type(

traits::eof()

.6Notes:

7Returns:

traits::eof() Notes:

(mode.(modeegptr()

toepptr() ).offway,ios_base::openmode

which

10Effects: 91:

±51Ðseekoff

positioning

(which

basic_ios::out)) andway==either basic_ios::beg orbasic_ios::end ç ç11gptr() orpptr() newoff Ðnewoff values Condition

Value way0wayxnext -xbeg

).wayxend )(newoff +offor(xend -xbegnewoff+off)çç12xbeg+newoff +offxnext

.13Returns: pos_type( newoff

)newoff off_type

),tion.spwhich

14Effects: spÐIf(which

ÐIf(which ÐIfspseekoff ,seekpos

,tellg,tellp 15Returns:

sppos_type(off_type(-1)) sn);

27±1617Returns:

this.basic_istringstream

public:

which str,ios_base::openmode

s);private: sb;};}1basic_istringstream<charT,traits,Allocator>

basic_string<charT,traits,Allocator> basic_stringbuf<charT,traits,Allocator> Ðsbstringbuf object. basic_istringstream constructors which 1Effects:

basic_istringstream<charT,traits> basic_istream(& sb)sbwith basic_stringbuf<charT,traits,Allocator>(

|ios_base::in))

(27.7.1.1). str,ios_base::openmode 2Effects: str,which (27.7.1.1).

±53 1Returns:

(basic_stringbuf<charT,traits,Allocator>*)& sb.2Returns:

rdbuf()->str()

.286)s);3Effects:

Calls rdbuf()->str( s).basic_ostringstream

public:

which str,ios_base::openmode

s);private: sb;};}1basic_ostringstream<charT,traits,Allocator>

basic_string<charT,traits,Allocator> basic_stringbuf Ðsbstringbuf object. basic_ostringstream constructors which 1Effects:

basic_ostringstream basic_ostream(& sb)sbwith basic_stringbuf<charT,traits,Allocator>( (27.7.1.1). __________________ 286)rdbuf() object.

27±basic_ostringstream

constructors

str,ios_base::openmode which

2Effects:

basic_ostringstream<charT,traits> basic_ostream(& sb)sbwith basic_stringbuf<charT,traits,Allocator>( str,which (27.7.1.1).

1Returns:

(basic_stringbuf<charT,traits,Allocator>*)& sb.2Returns:

rdbuf()->str()

.287)s);3Effects:

Calls rdbuf()->str( s).basic_stringstream

public:

private: sb;};1basic_stringstream<charT,traits>

basic_string<charT,traits,Allocator> basic_stringbuf<charT,traits,Allocator>

Ðsbstringbuf object. __________________ 287)rdbuf() object.

_±55_1Effects:

basic_stringstream<charT,traits> basic_iostream(&sb) sbwith basic_stringbuf<charT,traits,Allocator>(which).

2Effects: basic_stringbuf<charT,traits,Allocator>(str,which)

.1Returns:

&sb2Returns: rdbuf()->str()

.288) 3Effects:

Calls rdbuf()->str(str)

.1<fstream>

Header

<fstream> synopsis

__________________ 288)rdbuf() object.

27±}2FILEFILE

<cstdio>

(27.8.2).

289) ÐFileischar(byte).

290) Ðbasic_filebuf

public:

basic_filebuf(); smode

);__________________ 289)FILE typedef typedef 290)filebuf

should

±57basic_filebuf protected:

csetbuf(char_type*

sn);offway,ios_base::openmode which spwhich loc);};}1basic_filebuf<charT,traits>

2basic_filebuf<charT,traits> FILE s.3Ð4basic_filebuf

traits::pos_type isfpos<traits::state_type> 5a_codecvt a_codecvt

=basic_filebuf constructors basic_filebuf(); 1Effects:

basic_filebuf<charT,traits> withbasic_streambuf<charT,traits>()

(27.5.2.1). 2Postcondition:

.3Effects: close()

.1Returns:

trueopen

27±s,ios_base::openmode

mode

);2Effects: Iffilebuf asrequired. NTBS s::fopen( s,modstr

).TheNTBS modstr

Ðios_stdioequivalent

+"w""a""w"+"r""r+""w+"

"wb" "ab""wb"

"rb""r+b"

"w+b" ççIfmode

3(mode ::fseek( file,0,SEEK_END)

).291) 4close() 5Returns:

this6Effects:

Ifoverflow(EOF) *this(between underflow

,overflow ,seekoff seekpos overflow a_codecvt.unshift

(possibly overflow(EOF)

::fclose( file).292) overflow or::fclose close fails 7Returns:

this8Postcondition: .__________________

291)SEEK_END and <cstdio>

(27.8.2). 292)fclose(FILE*)

±59 1Effects:

basic_streambuf::showmanyc()

(27.5.2.4). 2Notes:

3Effects:

basic_streambuf<charT,traits>:: underflow() extern_buf doing

a_codecvt.in(st,extern_buf,extern_buf+XSIZE,extern_end,

fpos_t intern_buf andintern_end.

ra_codecvt.in() intern_buf

.4Effects:

basic_streambuf<charT,traits>:: uflow() underflow

.c5Effects:

cÐIftraits::eq_int_type(

c,traits::eof()) traits::eq(to_char_type( c),gptr()[-1]) gptr()

.Returns: c.ÐIftraits::eq_int_type(

cthere. Returns:

c,traits::eof())

gptr()

.Returns: traits::not_eof( c).6Returns: traits::eof() 7Notes:

Ifc8Effects:

basic_streambuf<charT,traits>::overflow( c)

27±ÐIfÐIfbp.ÐIfxbufupto

xbuf_end endtopÐxbuftoxbuf_end andb(bufBSIZE 9Returns:

traits::not_eof(c) traits::eof()

sn);10Effects: Ifsetbuf(0,0) pbase() andpptr() offway,ios_base::openmode which

11Effects:

Ifa_codecvt.encoding()>0 off*e filefile computing distance file ::fseek( file,distance

*off,whence

).293)off==0 ::fseek( file,0,whence

)12Notes: whence intÐseekoff

effects wayValue stdioEquivalent basic_ios::beg

SEEK_SET basic_ios::cur

SEEK_CUR basic_ios::end

SEEK_END çç13Returns: pos_type _lib.iostreams.pos.t

_).spwhich

spbelow). __________________ 293)SEEK_SET ,SEEK_CUR

SEEK_END <cstdio>

(27.8.2).

±61 Ðif(which&ios_base::in)!=0 spÐif(which&ios_base::out)!=0 sp14Ifspspseekoff

orseekpos 15Returns:

sp16Effects:

filebuf::overflow 17loc);18Precondition

a_codecvt.encoding() loc.basic_ifstream

public:

basic_ifstream(); s,ios_base::openmode mode

smode private: sb;};}1basic_ifstream<charT,traits>

basic_filebuf<charT,traits> Ðsbfilebuf object. basic_ifstream constructors basic_ifstream(); 1Effects:

basic_ifstream<charT,traits> withbasic_istream(& sb)sbwithbasic_filebuf<charT,traits>())

27±basic_ifstream

constructors

smode 2Effects:

basic_ifstream basic_istream(& sb)sbwithbasic_filebuf<charT,traits>()) rdbuf()->open( s,mode

|in).294) setstate(failbit) ios_base::failure

).1Returns:

(basic_filebuf<charT,traits>*)& sb.2Returns:

rdbuf()->is_open()

.295) smode 3Effects:

Calls rdbuf()->open( s,mode

|in)setstate(failbit) ios_base::failure

(27.4.5.3)).

4Effects:

rdbuf()->close() falsesetstate(failbit) ios_base::failure

(27.4.5.3)). basic_ofstream

public:

basic_ofstream(); s,ios_base::openmode mode

smode private: sb;};}1basic_ofstream<charT,traits>

basic_filebuf<charT,traits> __________________ 294)rdbuf() object. 295)rdbuf()

±63basic_ofstream Ðsbfilebuf object. basic_ofstream constructors basic_ofstream(); 1Effects:

basic_ofstream<charT,traits> withbasic_ostream(& sb)sbwithbasic_filebuf<charT,traits>()) smode 2Effects: rdbuf()->open( s,mode

|out).296) setstate(failbit) ios_base::failure

).1Returns:

(basic_filebuf<charT,traits>*)& sb.2Returns: rdbuf()->is_open()

.smode 3Effects:

Calls rdbuf()->open( s,mode

|out) setstate(failbit) ios_base::failure

(27.4.5.3)). 4Effects:

rdbuf()->close() basic_fstream

public:

basic_fstream();

__________________ 296)rdbuf() filebuf object.

27±basic_fstream

private: sb;};1basic_fstream<charT, traits

>basic_filebuf<charT,traits> Ðsbbasic_filebuf object. basic_fstream constructors basic_fstream(); 1Effects:

basic_fstream<charT,traits> withbasic_iostream(&sb) sbwithbasic_filebuf<charT,traits>(). 2Effects: sbwithbasic_filebuf<charT,traits>()

.rdbuf()->open(s,mode) setstate(failbit) ios_base::failure

).1Returns:

&sb2Returns: rdbuf()->is_open()

.3Effects: Calls rdbuf()->open(s,mode) setstate(failbit) ios_base::failure 4Effects:

rdbuf()->close() ).1<cstdio> .

±65ÐHeader <cstdio> synopsis Macros: Types: Functions:

ç çS:

[gram]

1structs.

1typedef template typedef-name: identifier namespace-name: original-namespace-name namespace-alias original-namespace-name:

namespace-alias: identifier class-name: template-id enum-name:

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.digitpp-number

esignpp-number Esignpp-number .identifier:

nondigit

:universal-character-name

digit:

±3preprocessing-op-or-punc :literal:

integer-literal character-literal floating-literal string-literal boolean-literal integer-literal: optoptoptdecimal-literal:

nonzero-digit octal-literal: 0hexadecimal-literal: 0xhexadecimal-digit 0Xhexadecimal-digit nonzero-digit: octal-digit: hexadecimal-digit:

integer-suffix: optoptunsigned-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:

\xhexadecimal-digit

floating-literal: optfloating-suffix optoptfractional-constant:

digit-sequence opt.digit-sequence .exponent-part:

esignoptdigit-sequence Esignoptdigit-sequence sign:

digit-sequence: digit

floating-suffix:

string-literal: "s-char-sequence opt"L"s-char-sequence opt"

±5s-char-sequence:

s-char

s-char:

"\escape-sequence

universal-character-name

boolean-literal: false truetranslation-unit:

declaration-seq optprimary-expression:

literal this::identifier

::operator-function-id ::qualified-id (expression

)id-expression

id-expression: unqualified-id qualified-id

unqualified-id: identifier operator-function-id conversion-function-id

template-id

qualified-id: nested-name-specifier template optunqualified-id nested-name-specifier: optclass-or-namespace-name:

class-name namespace-name

A±postfix-expression:

primary-expression postfix-expression

[expression

]postfix-expression (expression-list opt)simple-type-specifier opt)postfix-expression opt::optid-expression

.pseudo-destructor-name ->pseudo-destructor-name ++postfix-expression --type-id expression

)type-id

)expression )type-id )expression-list:

assignment-expression expression-list

,assignment-expression

pseudo-destructor-name: ::optnested-name-specifier opttype-name type-name opt~type-name

unary-expression: postfix-expression ++cast-expression --cast-expression

sizeof unary-expression type-id

)new-expression

delete-expression

unary-operator:

new-expression: ::optnewnew-placement optopt::optnewnew-placement opt(type-id

)new-initializer optnew-placement:

(expression-list

)new-type-id:

optnew-declarator:

optdirect-new-declarator

direct-new-declarator: [expression

]direct-new-declarator [constant-expression

]new-initializer:

(expression-list opt)

±7delete-expression:

::optdelete cast-expression ::optcast-expression cast-expression: unary-expression (type-id

)cast-expression pm-expression: cast-expression pm-expression

.*cast-expression ->*cast-expression multiplicative-expression: multiplicative-expression

*pm-expression /pm-expression %pm-expression additive-expression: additive-expression

+multiplicative-expression -multiplicative-expression shift-expression: shift-expression

<<additive-expression >>additive-expression relational-expression: relational-expression

<shift-expression >shift-expression <=shift-expression >=shift-expression equality-expression: equality-expression

==relational-expression !=relational-expression and-expression: and-expression

&equality-expression exclusive-or-expression: exclusive-or-expression

^and-expression inclusive-or-expression: inclusive-or-expression

|exclusive-or-expression logical-and-expression: logical-and-expression

&&inclusive-or-expression

A±logical-or-expression:

logical-and-expression logical-or-expression

||logical-and-expression

conditional-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

expression-statement: expression opt;compound-statement:

{statement-seq opt}statement-seq:

statement

selection-statement: condition

)statement elsestatement

condition: expression =assignment-expression

±9iteration-statement:

condition

)statement dostatement expression opt;expression opt)statement

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

jump-statement:

return expression opt;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: autoregister

static extern mutable

A±function-specifier:

inline virtual explicit

typedef-name: identifier

type-specifier: simple-type-specifier class-specifier enum-specifier elaborated-type-specifier cv-qualifier

simple-type-specifier: ::optnested-name-specifier opttype-name charwchar_t

boolshort

intlongsigned

unsigned floatdouble

voidtype-name:

class-name enum-name typedef-name

elaborated-type-specifier: class-key

::optnested-name-specifier optidentifier optnested-name-specifier optopt<template-argument-list >enum-name:

identifier

enum-specifier: enum opt{enumerator-list opt}enumerator-list:

enumerator-definition enumerator-list

,enumerator-definition

enumerator-definition: enumerator =constant-expression

enumerator: identifier

±11namespace-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 optnamespace-alias:

identifier

namespace-alias-definition: namespace

=qualified-namespace-specifier:

::optnested-name-specifier optnamespace-name

using-declaration: opt::opt;unqualified-id ;using-directive:

optnested-name-specifier optasm-definition:

string-literal

linkage-specification: extern

{declaration-seq opt}extern

init-declarator-list: init-declarator init-declarator-list

,init-declarator

init-declarator: opt

A±declarator:

direct-declarator

direct-declarator: declarator-id (parameter-declaration-clause

)cv-qualifier-seq optexception-specification opt [constant-expression opt](declarator )ptr-operator:

*cv-qualifier-seq opt&::optnested-name-specifier

*cv-qualifier-seq optcv-qualifier-seq:

optcv-qualifier:

const volatile

declarator-id: ::optid-expression ::optnested-name-specifier opttype-name

type-id: opttype-specifier-seq:

optabstract-declarator:

optdirect-abstract-declarator

direct-abstract-declarator: direct-abstract-declarator opt(parameter-declaration-clause

)cv-qualifier-seq optexception-specification opt opt[constant-expression opt](abstract-declarator )parameter-declaration-clause:

parameter-declaration-list opt...optparameter-declaration-list

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

parameter-declaration:

=assignment-expression optopt=assignment-expression

±13function-definition:

decl-specifier-seq optoptfunction-body optfunction-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:

optbase-clause optoptclass-key:

class struct union

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

decl-specifier-seq optmember-declarator-list opt;function-definition ;optqualified-id ;using-declaration

template-declaration

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

,member-declarator

member-declarator: optoptidentifier

opt: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

access-specifier: private protected public

conversion-function-id: operator conversion-type-id

conversion-type-id: optconversion-declarator:

optctor-initializer:

:mem-initializer-list

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

mem-initializer: mem-initializer-id

(expression-list opt)mem-initializer-id:

::optnested-name-specifier optclass-name identifier

operator-function-id: operator

±15operator:

template-declaration

:export opttemplate-parameter-list

>declaration template-parameter-list

:template-parameter ,template-parameter template-parameter: type-parameter parameter-declaration type-parameter: classidentifier optclass identifier opt=type-id typename opttypename template-parameter-list identifier opttemplate-parameter-list opt=template-name template-id

:template-name <template-argument-list

>template-name :identifier

template-argument-list

:template-argument ,template-argument template-argument

:assignment-expression type-id template-name explicit-instantiation

:explicit-specialization

:declaration

try-block: tryfunction-try-block:

tryctor-initializer opt

A±handler-seq:

opthandler:

exception-declaration

)compound-statement exception-declaration:

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

throw assignment-expression optexception-specification:

type-id-list opt)type-id-list:

type-id ,type-id

preprocessing-file: group optgroup:

group-part

group-part: pp-tokens optnew-line if-section control-line if-section: optelse-group optendif-line if-group: optoptoptelif-groups:

elif-group

elif-group: optelse-group:

optendif-line:

new-line

±17control-line:

opt)pp-tokens optnew-line pp-tokens #new-line lparen: replacement-list: optpp-tokens: preprocessing-token new-line:

[limits] 12Ð[256].

Ð#include

Ðswitch switch Ðstruct-declaration-list [256]. Ðatexit()

[32].

B±ÐtryÐ

Compatibility

[diff]

12123float

4567const

89newanddelete 101112const volatile void* 13void* 1415

C±123protected

45Operators newanddelete ªthisº678Theoverload

910volatile 11static 12static 13const andvolatile 1415Operators ->,->*,1617++and--181920Thebool

1ment.

1Change:

//Rationale:

{+a;}

±3//*2Change:

Rationale: Common. 3Change:

inttochar Rationale:

onSimple. sizeof(’x’) Subclause

_lex.string: 4Change: charª.ºªwchar_t ºtoª.ºRationale: char*

C±1Change: ªºRationale:

Seldom.

2Change:

Astruct Rationale: struct structstruct rare.

3Change:

constextern Rationale:

Because constconstconst

Seldom

4Change: Rationale:

.Seldom

5Change:

ªºstructªcompatible º

±5Rationale: ªºªºCommon.

6Change:

Converting void* }Rationale:

used. 7Change:

void* Rationale: Seldom. 1Change: Rationale: ªobsolescent ºCommon.

C±2Change:

Rationale: Seldom. switch andgotostatements) 1Change: Rationale:

Seldom. 2Change: Rationale:

1Change:

static orextern

};Rationale: static

±7Seldom.

2Change: spaces) Example: Rationale:

class,struct orunion Seldom. 3Change: Rationale: Seldom. 4Change: decl-specifier-seq type-specifier

Rationale: Common. 5Change: Example:

C±Rationale:

Common. 6Change:

int.Example:

Rationale:

1Change: Example: Rationale: arguments). ªobsolescent ºCommon.

2Change: allowed Example: Rationale:

±93Change:

ªold-style ºªold-style ºªobsolescent. ºRationale:

4Change: ’\0’’\0’ Example: Rationale: ’\0’.1Change:

Example: {}Rationale:

class,struct

,union orenum

C±::Seldom.

2Change: Example: };Rationale:

};Seldom.

3Change: tionExample: };Rationale: renamed. Seldom.

±11 1Change:

Rationale:

const_cast Seldom.

1Change:

Whether Rationale:

STDC marketplace.

12overload decl-specifier decl-specifier

,overload 345Anint6

C±7operator++() ++ tionoperator--()

--1old-function-definition:

decl-specifiers optoptfunction-body old-function-declarator: declarator

(parameter-list opt)parameter-list: identifier parameter-list

,identifier

(...)tion. 21mem-initializer

class-name

public: };};Bi.this1thethisthisthisthis

};2thisauto,static this±13 3thisthis4this*const thispointer. 1(int(*)())p->f ±undefined. 1 struct ple,};};123<and>Ð

ç ç4

C±Ðçç5Ð çç6Ðçç7

±15Ð_______________________________________________________________________________________ ç ç ç ç 1wchar_t <cstddef>

,<cstdlib>

<cwchar>

(21.4). <iso646.h> 1and,and_eq

,bitand

,bitor,compl

,not_eq

,not,or,or_eq

,xorxor_eq are <ciso646> .

C± NULL

NULL 1NULL

<clocale>

,<cstddef>

,<cstdio>

,<cstdlib>

,<cstring>

,<ctime> <cwchar>

1Header

<cstring> Ðstrchr Ðstrpbrk Ðstrrchr Ðstrstr Ðmemchr 21Header

<cstdlib> Ðatexit Ðexit2Header

<csetjmp> Ðlongjmp

offsetof( type,member-designator

)1offsetof <cstddef> type

1calloc

,malloc realloc

[depr]

1mentations. 2deprecated 1bool++1static

1_ptr.array

_1Ð2name

.hcname space stdusing-declaration

(7.3.3) 3[Example:

<cstdlib> std.<stdlib.h> Ð]

D±1public:

typedef

T1io_state; T2open_mode; T3seek_dir; OFF_Tstreamoff; OFF_Tstreampos; };}2io_state T1iostate 3open_mode

T2openmode 4seek_dir

T3seekdir 5streamoff

OFF_T(_lib.iostreams.off.t _).6streampos POS_T(_lib.iostreams.pos.t _).7sbumpc() (27.5.2.2.3):

public: };}8Clause

_lib.iostreams

_:public:

state);state);};public: };

±3public:

offway,ios_base::open_mode which sp,ios_base::open_mode };public:

smode

);};public:

smode };public:

};}9char*

streams 1<strstream> strstreambuf public: alsize_arg palloc_arg pfree_arg

)(void*)); strstreambuf(char* gnext_arg npbeg_arg n);gnext_arg n,pbeg_arg

gnext_arg n);

D±strstreambuf

freezefl

protected: coffway,ios_base::openmode

which spwhich sn);private:

;;//;alsize

;palloc )(size_t); pfree

)(void*); };}1strstreambuf

character attributes. 2[Note:T1)called strstate Ðallocated strstreambuf object; Ðconstant const Ðdynamic

Ðfrozen Ð]3[Note:

Ðstrstreambuf object;

Ðintalsize Ðpalloc

)(size_t) Ðpfree

)(void*)

Ð]4strstreambuf seeklow and seekhigh gnextseeklow equals gbeg andseekhigh pendpendgend.

D.7.1.1 strstreambuf

±5strstreambuf

constructors alsize_arg 1Effects:

strstreambuf streambuf()

.Ðstrstreambuf(streamsize)

effects

palloc pfree ççpalloc_arg pfree_arg

)(void*)); 2Effects:

strstreambuf streambuf()

.Ðeffects

alsize ççstrstreambuf(char* gnext_arg npbeg_arg n,pbeg_arg

3Effects:

strstreambuf streambuf()

.Ðstrstreambuf(charT*,streamsize,charT*)

effects

strmode

0alsize palloc pfree çç4gnext_arg NÐIfn,Nisn.ÐIfn,Nisstd::strlen(

gnext_arg

).ÐIfn,NisINT_MAX .297) __________________ 297)<cstring> INT_MAX <climits>

(18.2).

D±strstreambuf constructors

5Ifpbeg_arg setg( gnext_arg

,gnext_arg

+N);6setg(

,pbeg_arg

);setp( pbeg_arg

+N);gnext_arg n);gnext_arg n);7Effects: strstreambuf((char*) gnext_arg

,n)constant instrmode

.8Effects:

strstreambuf strmode

&allocated andstrmode

&frozen _lib.strstreambuf.virtuals

_freezefl

1Effects:

Ifstrmode

&dynamic lows: ÐIffreezefl isfalsefrozen instrmode

.Ðfrozen instrmode

.2Effects:

Calls freeze() gbeg

.3Notes:

4Effects:

pnext pnext

-pbeg

.strstreambuf

c1Effects: cÐIfccto*pnext ++.Returns c.ÐIfcEOF.2Returns EOF 3Notes: n298)If__________________ 298)alsize

±7strstreambuf

palloc

(*palloc

)(n)n]EOFallocated instrmode

.4pfree

(*pfree

)(p)delete[] p.5Ifstrmode &dynamic strmode

&frozen

c6cÐIfc(char)

c==gnext

[-1]gnext tognext

.Returns c.ÐIfcstrmode &constant cto*--gnext c.ÐIfcgnext

tognext .EOF.7Returns EOF 8Notes:

9Effects:

Ðgnext .Ðpnext

gendgend gnext pnext

.Returns gnext

.10Returns EOF 11Notes: offwaywhich 12Effects: 105:

D±strstreambuf

Ðseekoff positioning

(which Otherwise,

ios::out)) andwayç ç13newoff

Ðnewoff values Condition newoff

Value way0wayxnext -xbeg

)wayseekhigh seekhigh

)newoff +off(seeklow -xbeg

),or(seekhigh (newoff

+off)çç14xbeg +newoff

+offxnext

.15Returns: pos_type( newoff

)newoff off_type

),tion.spwhich

16Effects: spÐIf(which

ÐIf(which Ð17newoff from sp.offset()

:ÐIfnewoff seekhigh

-seeklow Ðnewoff xbeg

±9strstreambuf pointer xnext

.18Returns: pos_type( newoff

)newoff off_type

),tion.sn);19Effects:

strstreambuf

.istrstream

public: s);s);sn);istrstream(char* sn);private:

sb;};}1istrstream

strstreambuf strstreambuf Ðsbstrstreambuf object. istrstream constructors s);s);1Effects: istrstream istream(& sb)and initializing sbwithstrstreambuf( s,0)).sNTBS

.sn);2Effects:

s,n)).snn1Returns:

(strstreambuf*)& sb.2Returns: rdbuf()->str() .

D±ostrstream

ostrstream

public: ostrstream(); ostrstream(char* snmode

freezefl

private: sb;};}1ostrstream

strstreambuf strstreambuf

Ðsbstrstreambuf object. ostrstream constructors ostrstream(); 1Effects:

ostrstream ostream(& sb)and initializing sbwithstrstreambuf())

.ostrstream(char* snmode 2Effects:

sb),sbÐIfmode

snelements. strstreambuf( s,n,s).ÐIfmode snanNTBS s.strstreambuf( s,n,ss)).299)

1Returns:

(strstreambuf*)& sb.freezefl

2Effects:

Calls rdbuf()->freeze( freezefl

).3Returns:

rdbuf()->str()

.4Returns:

rdbuf()->pcount()

.__________________

299)<cstring> (21.4).

strstream

±11strstream

public:

strstream();

private: };}1strstream

strstreambuf. astrstreambuf Ðsbstrstreambuf object. strstream constructors strstream(); 1Effects:

strstream iostream(& sb).2Effects:

sb)and initializing sbÐIfmode&app==0 sstrstreambuf( s,n,s).ÐIfmode&app==0 ssstrstreambuf( s,n,s+::strlen( s)).strstream destructor

1Effects:

strstream .

D±strstream destructor 2Returns:

&sb.strstream operations 1Effects:

Calls rdbuf()->freeze(freezefl)

.2Returns: rdbuf()->str()

.3Returns: rdbuf()->pcount() .

[extendid]

12±±Note:

±±±±±±±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

E±±±±±±0d61

±±±±0e5b ±±±±±±±±10f6

±±309e ±30fe±312c ±±±11f9±±±±±±fbb1, fbd3±±±±±±±±±ffbe, ffc2±±±±9fa5