[intro]

1

Standard.

2

1)

C.1.2.

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 ] º.71_{Ð argument: throw ª º orªºÐ The Example: p ª B} ºisD_{B *p is} ª_{pointer}

toD.ºtype.

± 3Ð).Ð_{parameter: template-parameter ªments 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 3)

2 [ Note:

1 object

definition new-expression

name lifetime

type ç

polymorphic

expression

2 sub-objects

.

3 x x

Ð If x x x .Ð x x..4

5[Note:

__________________

3)

1

2

sizeof(int)

3

4

Note:

5

6

4)

7

5)

8

6)

9

10

11 __________________ 4)

5)

1 ±

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)/*...*/ isbaintandborandb__________________7)

17

8)

.

18

9)

Example: evalua-

new

19

10) . * __________________

8)9)10)

[lex]

1

#include

Note:

2 [ Note:

1

11)

ç

ç 12)

ç

comment 13)

Example: <

#include

ç ç #include

__________________ 11) 12) ç ç 13)_{ª line-splicing} º/*//com-

ª line-splicing ºbackslash.

concatenated.

translated.

Note:

Note:

Note:

Note:

*

1 The

2 The universal-character-name

hex-quad:

universal-character-name:

ç ç\UNNNNNNNN ç NNNNNNNN character-name\uNNNN ç

0000NNNN .1

ª º

Ð

ç ç ç ç ç

ç ç ç ç ç ç

ç ç ç ç ç ç

ç ç ç ç ç ç

2 [ Example:

becomes

Ð ]3[Note:?preprocessing-token:

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

12A,identifiers

,,character literals

,,preprocessing-op-or-punc ’ "_{literal.34 [ Example: 1Ex 1 and Ex mightEx +1ment 1E1 E is5 [ Example: x+++++y x and y}

2 ±

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/*/*header-name:

<h-char-sequence

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

__________________14)

ª digraphs ºª digraph º%:%:ªdigraphs º.15)Thus[and<:ª stringizedº16)

h-char:

>

q-char-sequence:

q-char

q-char:

"

1 #include

header-name

2 ’ , \ , " /* < and > " ç 17)

pp-number:

digit

. digit

pp-number e sign

pp-number E sign

pp-number .

1

2

identifier:

nondigit

nondigit :

universal-character-name

digit :

1

18)

__________________ 17)

18) ç\u ç

2 ±

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 ç ç ç

2

Ð

ç ç

ç ç ç

1

preprocessing-op-or-punc :

Each preprocessing-op-or-punc

___________________ç ç

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:

hexadecimal-digit:

integer-suffix:

opt

opt

unsigned-suffix:

long-suffix:

1

decimal 0

octal 0

20)

An hexadecimal 0x or 0X and

__________________19)

ª literal º ªconstantsº

20) 8and9

2 ±

a or A through

f or 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

escape-sequence:

simple-escape-sequence

octal-escape-sequence

hexadecimal-escape-sequence

simple-escape-sequence:

octal-escape-sequence:

\ octal-digit

\

\

hexadecimal-escape-sequence:

\x hexadecimal-digit

1 ’x’

L L’x’ L char

L int

__________________ 21)

-30000<0 , -

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

2 L L’ab’

wchar_t .

22)

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 \\

4 \ ooo

\x hhh x followed

for char wchar_t

5

Note: ç

floating-literal:

opt floating-suffix opt

opt

fractional-constant:

digit-sequence opt . digit-sequence

digit-sequence .

__________________ 22)

2 ±

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 "

s-char-sequence:

s-char

s-char:

" \

escape-sequence

universal-character-name

1

L "..." or L"..." L

ª n º and

staticnçL L"asdf"ª n º ç_{n23 Example:’\xA’ and ’B’}

’\xAB’

4 ’\0’

5

’ \’ ,

" \

char

L’\0’

’\0’ .

boolean-literal:

false

true

1 false and true bool

ues.

[basic]

1 [ Note:

object name lvalue declaration

definition type , scope , linkage

compound

2

3 An entity ç

4 Anamelabel

variable

5 declaration gotolabeled-statement

(6.1). 6(3.4).

7ifÐ_{812 definitionextern initializer function-body typedef declarationusing using directive(7.3.4).3 [Example:}

3 ±

defines a

defines c

defines defines x

defines S

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

_ lib.string _) }; { } C }; Ð ] Ð]5[Note:elaborated-type-specifier 6

(3.9).

1

2 sizeof ç

typeid ç

used ç ç Note: ç

ç ç ç ç ç ç ç ç ç3ç4 *Example:X :_{declare X}useXuseX

Ð Note:

T

Ð T Ð TÐ TÐ T Tdynamic_cast static_castÐ TÐ thetypeidsizeof TÐ T çÐ T5 DÐ DÐ Dconst

object D,

3 ±

D

Ð D

D Ð D D 23) Ð if D D Example:

X(int); };

X(int); };

Ð D

D D D

1 valid

scope

2 [ Example: in

__________________

± 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 ç ; the elaborated-type-specifier identifier class-name

Ð elaborated-type-specifier ç

3 ±

ç

the identifier class-name

Note: class-key is enum identifier enum- ç

name identifier elaborated-type-specifier qualified-id

class-name or enum-name ç

6 [ Note: ç

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

Example:

}

{

}

{

}

}

Ð ]

2 ::

3 global

global .

1 * ctor-

initializers

N S

S .

parameter-declaration-clause

Example:

};

3 ±

}; Ð ] *2 Ð Ð . class,

Ð ->

Ð ::

class,

Ð (7.3.3).

3 [ Note:

1

2

3

4 visible .

1 typedef-names (7.1.3), namespace-names

class-names

2 ª º

3 [ Note:

1

2 using-directive

using-directive

using-directive

3 postfix-expression ç

[ Note: postfix-expression ç ç ç

çç

çç

çç

çç

çç f(a); çç

} çç};ççf(a)cast-expression int(a) çf ç4 ç56 24) NN N N isN Example:}}Ð ]7 X 25)__________________24)parameter-declaration-clause25)base-clausedefinition.

3 ±

Ð X X

Ð ifXYXinYofYYclass), 26)orÐifXXXÐ if X N NN X_{N N[ Example: } };};}Ð Note: friend[Note:8 27) XÐ X XÐ if X Y Y YY 28)or}

ÐifXXXÐ ifX N NN__________________26) X Y XY27)the parameter-declaration-clausemem-initializer .28) XX

N N

[ Example:

};

}

}

}

Ð Note:

9 friend

friend

friend

10 parameter-declaration-clause ç

expression mem-initializer ç ç Note: ctor-initializer 11 static X qualified-id X Note:

static 12 function-try-block

theexception-declaration function-try-block thefunction-try-block.

13 [Note: ç

[basic.lookup.koenig] ç ç

1 ç postfix-expression ç ç 2 çTçÐ If T ç

3 ±

Ð If T ç ç

Ð If T ç

Ð IfT U U U ç

U . ç Ð If T ç ç Ð If T X ç

X. ç Ð If T X ç X. ç Ð If T template-id ç ç ç ç 3 ç using-directive ç

çç

çç çç çç çç çç_ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

1 ::

nested-name-specifier

::

class-name namespace-name Example:

public:

};

{

}

Ð ]

± 13

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

3 declarator-id qualified-id qualified-id being

qualified-id

Example:

};

Ð ]

4 ::

::

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

destructor-name type-name nested-

name-specifier Example:

};

Ð Note: . and ->

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

specifier ç

Note: qualified-id memberspecification * 2

:: operator.

1 nested-name-specifier qualified-id nested-

name-specifier

2Given

X::m

(where

X ::m çSminX ç using-directive X using-directive ç

including X m *

S S ç

using-declaration (7.3.3), S

3 ±

of m m S ç

Example: ç}

ç

}

}

{

ç

}

3

}

}

}

}

{

}

}

}

{

} 4 ç }

}

}

3 ±

{

} Ð ] ç5Example: }_{Ð ]6 declarator-id qualified-idqualified-idthe unqualified-id nested-name-specifier Exam-ple: }}Ð nested-name-specifierusing-directives nested-name-specifier Example:}}}

}

}

*

Ð ]

1 An elaborated-type-specifier class-name orenum-name

even class-name orenum-name elaborated-type-specifier identifer qualified-id

.2elaborated-type-specifier elaborated-type-specifier

;theidentifier

typedef-name enum-name enum-name classnameclass-name

;theelaborated-type-specifier class-name 3qualified-id typedef-name, theelaborated-type-specifier declared class-name orenum-name elaborated-type-specifier

Example:

};};

3 ±

};

Ð ]

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

C unqualified-id

2 unqualified-id is ~type-name C

C type-name postfix-expression

class C type-name class-name type-name

type-name

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 namespacename class-name-or-namespace-name Note:

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.

6 id-expression conversion-function-id conversion-type-id

postfix-expression

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

1 A program

declaration-seq opt

2 linkage Ð Ð Ð 3 Ð static or, ç

Ð const extern

Ð * 4 Ð Ð Ð

Ð

Ð Ð Ð 5 6

extern

Example:

ç

ç {

ç } }

3 ±

i ç //1 ç

//2 ç //3 7

Example: {

} Ð

8

Ð

Ð

Ð Ð910[Note:

linkage-specification

1main main Note: 2main intmain :andargcargcargv[0]

through argv[argc-1] ç

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,

Ð ]

3 ±

3

main

main

Example:

A::A(){

b.Use();

}

a.Use();

b.Use();

}

a main

a main b main is

b main a

main b a

A::A

4

terminate (18.6.3.3).

1

main exit ç ç23atexit (see<cstdlib> exitatexit exit4atexit called.

5

<cstdlib>

atexit() .

1

Ð

Ð

Ð 2 (5.3.4).

3 static andauto 4

1 2 ç ç 12.8.3static

Note:

6.7staticstatic

4static

1autoorregisterstaticorextern

have exits. 2[Note: 3 ç_{1 new-expressiondelete-expression andglobal and .}

3 ±

2 ç ç

ç ç

ç

ç

ç

ç

[ Note: a new-expression or delete-expression çheader

<new> 31çvoid* size_t ( _ lib.support.type_).ç2 ç_{29)3 çinstalled}new_handler

30)bad_alloc bad_alloc

.4 çNote: çtype_info ça throw_{__________________29) malloc() or calloc()30)new_handler}

set_new_handler()

1

scope.

2 void void*

size_t

ç ç ç ç ç size_t ).3undefined.

431)1Thelifetime Tbegins when: Ð T Ð ifT T Ð ifT Ð 2 [ Note: 3 Note:

__________________ 31)

3 ±

4

delete-expression

behavior.

5

cated

32)

void*

delete-expression

Ð or Ð Ð static_cast void* orchar*)

Ð dynamic_cast Example:

};

}

pb->mutate();

} Ð ] 6

__________________ 32)

Ð

Ð static_cast

char&

Ð dynamic_cast typeid .

7

Ð and Ð Ð T T Example:

}; { { } }

Ð ] 8 T T

33)

Example:

__________________33)

3 ±

~B();

};

Ð ] 9 const

const

Example:

B();

~B();

};

b.~B();

} Ð ]

1 [ Note:

2 T T

char or .

34)

char or

Example:

Ð ] 3 T T T objects obj1 and obj2 obj1

obj2 memcpy obj2obj1Example:

__________________ 34)

memcpy or memmove .

Ð ] 4 The T N

T N equals

sizeof(T)

Tvalue 35) 5 alignment 6 36)void term . 7 ª º_{ª º ª}

T ºandªTºtypedef Example:{}__________________35)36)

3 ±

{

}

Ð ]

8 [ Note:

9 An ç ç 10 çcv-

qualified ç

cv-qualifiedcalled

.11T1andT2T1andT2arelayout-compatible

Note:Layout-

1charçchar unsignedor signed char , charchar2 : ª º ,ªº , ªintºª .ºint37)_{3:ª º ,ªº , ªº ªint, º 38)type4unsignednwheren39)__________________37) INT_MIN andINT_MAX <climits>.38)type-specifier39)}

5 Type wchar_t

wchar_t

underlying

type .

6 bool true or false .

40)

[ Note: signed , unsigned , short

bool

bool

7 Types bool , char , wchar_t integral

types.

41)

42)

[ Example:

8 types: float , double double provides

float

double float double

double

Integral and floating

arithmetic numeric_limits

9 The void void

void

?: (5.16).

10 [ Note:

1 Ð arrays

Ð functionsvoid

Ð pointers to void

Ð references

Ð constants

Ð classes

Ð unions Ð enumerations different

__________________

40)

bool

true nor false . 41) int , , long

42)

.)

3 ±

Ð

43)

2

3 T ª T .º[Example:

intª int º X ª X . ºª pointers º4 void*_{void*void*char* .1 const-qualified volatile-qualified ver-const-volatile-qualified const decl-specifier-seq volatiledecl-specifier-seq .cv-qualifiers decl-specifier-seq const-volatile-qualified(3.9). 44)2 ç34 Ð const and volatile< const ç<} volatile

ç< çconst < çvolatile<çç ç__________________43)44)

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:

+5type.

678void

9 Example: 101112const mutable 13modifiable formed.

__________________ 45)

3 ±

14

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)

T

2

sizeof

3 [ Note:

1 ª º orª Tº

ª T .º ç2 çª çchar º ª _ t º çNote:_{1 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 49) similar T N >ç T cv cv cv n - 1 cv nand ç T cv cv cv n - 1 cv ncv i , j is const , volatile , T 1TÐ j > const cv j then const cv j volatile .Ð cv j and cv j const cv k < k < j .__________________47)48)obtained.49)}

[ Note: T**

//1 const

//2

}

Ð ]

4 A multi-level çform:

ç cv 0 P 0 to cv 1 P 1 to cv n - 1 P n - 1 to cv n P n

where P i T

type.

5 ªmember º

1char,,intintifint.2wchar_t int,,long.3intifintifç4 bool int false true_{51 float double212 n where n Note:}

3

4 bool bool false

true

5

1

2

sions.

1

Note: bool

2

Note:

bool false

true

1

constant

ç 2 ª cvT

,ºwhere

Tª cv void .ºª cvTº ª cvvoidºTT3_{ª cv D, º}where Dª pointerto cv B , º where B D B D,_{1 the ç2 ª B cvT,º where Bª D} cvT,ºwhere DBD

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: ç

Ð ] 5

Note: *

6 ª T º ª T º

7 object-expression . 8 Note: int

5 ± 9 ç Ð .Ðdouble

double

.Ð float float .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: çunqualified-idqualified-id2 A literal3 thisthistor mem-initializer (12.6.2).4 :: identifier qualified-id operator-function-id primary-expression operator-function-idoperator-function-idoperator-function-id operator-function-id[ Note: ::__________________51) bool , wchar_t52)}

5

ç ç 6 Anid-expression

primary-expressionNote:

anid-expression . and->id-expression:

unqualified-id qualified-id

unqualified-id: identifier operator-function-id conversion-function-id

template-id

7Anidentifier id-expression

Note:

foroperator-function-idconversion-function-id class-name ~ 8qualified-id:

nested-name-specifier template optunqualified-id nested-name-specifier: opt class-or-namespace-name: ç class-name namespace-name

Anested-name-specifier template

qualified-id qualified-ids

[Note:qualified-id

member-specification class-name

::class-name twoclass-name class-name class-name class-name Note:

atypedef-name class-name identifier member-specification

(12.1, typedef-name qualified-id ]9Anested-name-specifier

qualified-id qualified-ids . 10qualified-id id-expression conversion-function-id conversion-type-id qualified-id nested-name-specifier

.11Anid-expression Ð Ð

5 ±

Ð Ð mem-initializer

12Atemplate-id

unqualified-id

1postfix-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

++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

1ª T º

ª T .º

ª Tº 53)

E1[E2]

*((E1)+(E2))

Note:*and+and

1 54)_{çwhoseid-expression__________________53) &x[0] .54)}

this Note: f()

(*this).f()

virtual

Note:

2

virtual

void .

3

Note:

[ Example:

function-

try-block ç

4 [Note: const

5 ... ] 6 [Note: ... ] 7 va_arg

. 8

5 ±

9

10

1 A simple-type-specifier expression-list ç

the simple-type-specifier

for

t t

2 T() T ç

Note: if T cv-qualified cv-qualifiers

1 pseudo-destructor-name . ->

type-name

ator () void postfix-

expression

2

pseudo-

destructor-name type-name pseudo-

destructor-name

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

ç

1 . -> template

id-expression 55) id-expression 2 ª º

beª º id-expression

Note: .and->3IfE1ª X,º E1->E2(*(E1)).E2 56)object-expression.id-expressionasE1.E2 cq const const ;vq volatile volatile . cv__________________55)id-expression56) E1 ª Xº(*(E1))

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:çE1 E1.E2 is ªfunc-

cvreturningTº.Ð If E2 E1.E2Ð If E2 E2 is T E1.E2E1.E2 is T .5 [ Note: ª º1 ++[ Note:_{1 booltrue Note:2 -- ++bool .1 dynamic_cast<T>(v) vT . T ª cv voidºdynamic_castdynamic_cast}

2IfT vtypeTT vT.

5 ±

3 v R

R

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 v , v

public T T

v T object.

public T

T

9 fails .

10

bad_cast Example:

{

}

__________________ 57)

v B

{

}

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

5 type-id typeid

Example:

Ð ]

6 <typeinfo> typeid ç7[Note:

typeid

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

5 ±

1 static_cast<T>(v) v T .

If T T

v shall

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 . º5

ª cv1Bº B ª cv2 Dº D

B ª cv2 D º to ª cv2 B º exists

(4.10), cv2 cv1 B

D ª cv2 D .º ª cv1 B º D D Example:

Ð ] 6

ç static_cast 7

8 ª cv1 BºB

ªpointer tocv2Dº D B ª cv2 D º to

ª cv2 B º cv2 cv1 ,

and B D D

ª cv1 B º

B DD9ª D cv1Tº ªB cv2 T º B DD ª B cv2 T º to ªD cv2 T º cv2than, cv1_{B Note: B}

1 reinterpret_cast<T>(v) v to

type T T

v reinterpret_cast

reinterpret_cast

reinterpret_cast .

2 The reinterpret_cast Note:

reinterpret_cast

operator.

3 reinterpret_cast Note:

4

Note:

5

59) ç

6

ª T1 º

ª T2 º (whereT1 and T2

Note:

7

60)

ª T1 º

ª T2 º (where T1 and T2

T2 T1

8

9 ª X T1 º

ª Y T2º ifT1andT2 61)

Ð ª º

Ð ª XT1ºªY T2 º T2 T1_{__________________59)60) reinterpret_castness.61) T1 and T2 reinterpret_castness.}

5 ±

10

11 T1 ª T2 º

ª pointer

to T1º ª T2ºreinterpret_cast

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

&and*1const_cast<T>(v)

Tvconst_cast

const_cast .2const_cast operator. 3T1andT2whereçT cv cv cv n - 1 cv n Tand çT cv cv cv n - 1 cv n T_{where T void cv k and cv k çT1 T2 const_cast çpointer const_cast ç4 çT1 T2 çconst_cast<T2&> (where T1 and T2 T1 çT2 const_cast const_cast5 const_cast çconst_cast çª member º çconst_cast const_cast ç67 [ Note: const_cast 62)8 T n and X n repre-is cv * cv N *is cv * cv M *K is min ( N , M )__________________62) const_cast}

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:

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

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

unary-operator:

1 * indirection

ª T , º

ª T.º

[ Note:

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:

5 ±

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 ~ ~T1 ++ 1 true bool xbool ++x x+=1 Note:2 -- 1 bool--prefix ++ .1 The sizeof type-id sizeofsizeof(char) is 1 sizeof}

Note: sizeof(bool) and sizeof(wchar_t) are

implementation-defined.

63)

Note: byte object

representation

2

n elements

is n

3 The sizeof

tion.

4

sizeof .

5 sizeof expression.

6

size_t <cstddef> (18.1).

1 The new-expression type-id ç

Note: because,

new-expression Note: the type-id

new-expression

new-expression:

:: opt new new-placement opt opt

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

new-placement:

( expression-list )

new-type-id:

opt

new-declarator:

opt

direct-new-declarator

direct-new-declarator:

[ expression ]

direct-new-declarator [ constant-expression ]

new-initializer:

( expression-list opt )

new-expression Note:

new-

expression new-expression

2 The new-type-id new-expression new-declarator Note:

& , * , [] Example:

__________________

63)

sizeof(bool) 1 .

5 ±

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

9 new-expression

10

Note:

new new-expression :: ç

11 The new-placement

new-placement new-

expression size_t ç

new-placement .

12 [ Example:Ð ,Ð ,Ð

± 17Ð.Here,

xandy new 13 Note: 14 new-expression isT:

Ð new-initializer ç

Ð If T ç T ç Ð T ç ç ç

Ð new-initializer ()

Ð new-initializer expression-list T

expression-list

Ð new-initializer expression-list T

expression-list

Ð new-expression 15 new-expression ç ç (12.4).16bad_alloc

17new-expression new-placement new-expression

.18new-expression ç ç ç new-expression

19

cv-qualifiers .

20

other.

5 ±

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 ç delete ç

delete

new-expression

delete new-

expression Note: delete-expression

new-expression Note:

const delete-expression ç

delete-expression

3

64)

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 :: ç

__________________64) void* void.

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 ç

Ð a const_cast (5.2.11), ç

Ð a static_cast (5.2.9), ç

Ð a static_cast const_cast , ç

Ð a reinterpret_cast ç

Ð a reinterpret_cast const_cast , ç

ç ç

[ Example:

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

7 static_cast and reinterpret_cast operations ç const_cast ç Ð

Ð

5 ±

1 ->* and .*

pm-expression:

cast-expression

pm-expression .* cast-expression

pm-expression ->* cast-expression

2 .* ª Tº T T

3 ->* ª Tº

ª T º or ª T º

4

undefined.

5 cv- cv-

cv- E1.E2 Note:

mutable const

example,

};

]

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 %

otherwise a

65) . ç

1 + and - ç

additive-expression:

multiplicative-expression

additive-expression + multiplicative-expression

additive-expression- multiplicative-expression

2 Ð Ð

Ð 3 ç + -

4

5

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

and (P)-N (where N n i + n i ± n

P

expression (P)+1 Q

(Q)-1

*

6

ptrdiff_t <cstddef>

P and Q i j

(P)-(Q) i ± j

ptrdiff_t P Q __________________ 65)

5 ±

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

P

expression (Q)+1

66)

8

ptrdiff_t .

1 << and >>

shift-expression:

additive-expression

shift-expression << additive-expression

shift-expression >> additive-expression

2 is E1 E2

E1 E1

E2 ULONG_MAX+1 if E1 UINT_MAX+1 otherwise.

[ Note: ULONG_MAX and UINT_MAX <climits>

3 is E1 right-shifted E2 E1 E1

E1 divided

E2 E1

1 Example: a<b<c means (a<b)<c and not

(a<b)&&(b<c)

relational-expression:

shift-expression

relational-expression < shift-expression

relational-expression > shift-expression

relational-expression <= shift-expression

relational-expression >= shift-expression

< > (greater

than), <= >= false or true

bool .

2 ç Note:

__________________ 66)

7 ª º requirements.

void* void*

follows:

Ð p and q p<=q and p>=q trueand

p<qandp>qboth yieldfalse.Ð pandqp<q,p>q,p<=qp>=q Ð

access-specifier label

Ð access-specifierlabel_* Ð void* Ð

1 equality-expression:

relational-expression

equality-expression == relational-expression

equality-expression != relational-expression

The== != Note:a<b istrue whenevera<bandc<d 2 ç [ Note:

[ Example:

};

5 ±

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 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 34lvalue. 5Ð ç_{Ð1 assignment-expression: conditional-expressionthrow-expression}

5 ±

assignment-operator :

2 =

operand.

3

4 X is

X::operator=() X::operator=()

member-specification

X

X.

5

6 T

T

7 E1 op op E2 E1 is

+= and -= , E1

E1 8 ç ç 1 expression:

assignment-expression

expression, assignment-expression

2Example: [Example: 51caseconstant-expression: conditional-expression Anconst ç sizeof

sizeof

2 constant-expression

Ð

Ð

Ð

Ð

Ð

Ð Ð 3 Ansizeof

sizeof operator. 4An&ç[] . and -> &and * dynamic_castinline5 A ç[]. and -> & and * dynamic_cast_{inline6 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

Example:

compound-statement,

}

if statement, i

2 condition selection-statement for and while

The declarator type-specifier typedef and

3 condition type-specifier-seq ç

declarator

Example:

}

} Ð ] 4 condition switch

bool

condition switch

condition

bool switch ª tion º

5 condition

if statement

1 true else

false

if else if

inner if else part.

67)

switch statement

1 The switch 2 ç ç ç switch

case constant-expression:

constant-expression constant-expression

3switch statement. 4caseordefault 5switch default label,

6caseanddefault break

Note: caseanddefault switch-statement

1iteration-statement: condition

)statement dostatement expression opt;expression opt)statement

__________________ 67)elseif.

6 ±

for-init-statement:

expression-statement

simple-declaration

[ Note: a for-init-statement

2 iteration-statement

3 compound-statement,

Example:

}

while statement, i

4 condition if

while statement

1 while

becomes false ç 2 ç statement ç

statement çç

ç

label: çç

çç

çç

çç

statement çç

çç

} çç

çç

Example: ç

çç

çç çç çç çç }; çç çç çç //... çç çç

} çç ç

do ± 5

do statement

1 bool

2 do

false

for statement

1 The for statement

opt ; expression opt ) statement

{

for-init-statement

condition

statement

expression ;

}

}

for-init-statement

the condition continue in statement

execute expression condition Note:

false

2 condition

while while(true) .

3 for-init-statement for-

statement Example:

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

68)

initializer Example:

__________________ 68) switch case

{

ly:

lx:

} Ð ] 4

constant-expression

constant-expression ç

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),

Ð g T double(3)

2 declaration Example:

6 ±

public:

T();

T(int);

}; Ð ] Ð]3type-id

Note: Example: };_ç}_{Ð ]4 expression-statement declarationtype-id Example:{}Ð ]}

[dcl.dcl]

1

declaration-seq:

declaration

declaration:

block-declaration

function-definition

template-declaration

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

69)

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 ç

typedef-name Pc decl-

specifier

not

Ð ]

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

Example:

__________________ 69) 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 ç

2 The auto or register

storage-class-specifier

auto

auto declaration-statement expression-statement

itly.

3 A register auto

4 The static

static static

static

static

static *

5 Theextern extern specifier

extern

6 storage-class-specifier

const

const extern 7 Example:

7 ±

ç

ç

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

3 inline ç

70) 4

[ Note: a static

5 The virtual ç

member-specification6Theexplicit

12.3.1. typedef specifier 1decl-specifier functiondefinition decl-specifier-seq atype-specifier

.typedef-name:

identifier typedef-name atypedef-name Example:

after

distance isintmetricp isªint.º]2typedef Ð ] 3 typedef

Example:

Ð

typedef-name

Example:

__________________70)

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 .

3 type-specifier cv-qualifier ç 71) 4 [ enum-specifier typespecifier cv-qualifiers 1 cv-qualifiers , const and volatile cv-qualifier decl-specifier-seq init-declarator-list Note:

2 extern ç ç Note: ç

3

Note:

4 mutable const

5 [ Example:

6

public:

};

public:

Y(); };

__________________ 71) 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

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

4 Ð friend ; friend ;

7 ±

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

elaborated-type-specifier

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

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 .

72)

7 .

8

Example:

makes color col cp

color are red , yellow ,

green , blue 0 , 1 , 20 21

color color .

9

10

( :: , . -> Example:

public:

};

__________________ 72) b max^{abs ( e} min)-abs

(emax2M

- 1; b min e min - ( b_{max} +

7 ±

{

}

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

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 ç

73)[Example:

unique::i unique::i++

unique::i unique::j } unique::i++ }

unique unique::i unique::i unique::j } Ð ]

2 static

unnamed-namespace

1 Example:

} Ð ] 2

__________________73)

7 ±

Example:

}

}

}

} Ð ] 3 friend ç ç ç ç ç ç _ lookup.basic.koenig _

friend [Example:

ç

};

}; ç ç

ç ç ç}{A::f(x); }Ð ] *4extern

Example:

{

}

{

}

}

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:

namespacenamenamespace-alias-definition 3 namespace-alias-definition namespace-alias Example: Ð ]

4 A namespace-name or namespace-alias

namespace-name

using declaration

1 A using-declaration using-declaration appears.

using-

declaration

7 ± using declaration

using-declaration:

opt :: opt ;

unqualified-id ;

2 using-declaration using- ç

declaration appears.

3 Every using-declaration declaration member-declaration [ Example:

ç ç};};Ð ]_{4 A using-declaration member-declaration çExample:}; ç};Ð Note: using-declaration} cannot

using-declaration ç ç using-declaration5A

using-declarationmember-declaration

Example:

};{}_{Ð ]}

6 using-declaration

using-declaration :: Example:

}

}

{

}

Ð ]

7 A using-declaration declaration

Example:

}

}

{

}

public:

};

};

Ð ]

8 using-declaration

using-declaration using-declaration are Example:

}

7 ± using declaration

}

{

{

}

Ð ] 9 using-declaration using-declaration ç10

using-declaration Ð Ð

11 [ Example:

}

}

{

}

Ð ]

12

using-declaration Note: two using-

declaration

Example:

ç

ç

ç } ç

} {

ç ç}Ð]13using-declaration ç Example:

};

};

{

}

Ð Note: two using-declaration

7 ± using declaration

14 using-declaration

this

15 using-declaration

using-declaration ç using-declaration ç

using-declaration Note:using-declarationdes-ç ç a using-declaration ç çç çç çç çç

çç }; çççççççç}; çççççç} çç]16 using-declaration member-declaration Example:private:public:protected:};public:};Ð ]17 [ Note: access-declarations using-declarations_{1 using-directive: opt nested-name-specifier optA 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:}} }}_{}]3 The using-directive using-directiveusing-directives using-directivesExample:}{}}

7 ±

}

}

}

}

Ð ]

4 extended-namespace-definition using-directive ç ç using-directive extended-namespace-definition extended-namespace-definition. 5 Note:

} Ð ] 6

Note:

using-directives

using-directives 74) [ Example:

__________________ 74)

directives.

}

}

}

{

}

Ð ]

asm declaration

1 An asm

asm-definition:

string-literal

asm Note:

1 ç Note: ç ç ç

ç ç2 çlinkage-specification

:linkage-specification: extern string-literal

{declaration-seq opt}externThe string-literal string-literal is çlinkage-specification çstring-literal linkage-specification çNote: çAda(notADA

Fortran orç

7 ±

FORTRAN ç

3 ç"C",ç"C++" Example: *

} Ð ] *4 çlinkage-specificationlinkage-specification ç_{[Example: ççççççççççççççççççççççççç}Ð_{çExample: çççççççççççççççççççççççç}; ççççççççççç}; çç} ççÐ ]5 linkage-specificationlinkage-specification string-literal}

6 ç ç ç Note: ç ç ç ç

ç ç ç

}

çç

çç çç çç_{çç}

çç} çççççç_{ççççççççÐ ] ç7 çlinkage-specification çExample:linkage-specification ç8 [ Note: ç9 *}

[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

75)

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 )

__________________

75)

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).

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:

ç ç}Ð ]1 decl-specifier-seqone declarator-id id-expression declarator-idsimple identifier declarator-iddeclarator-id çusing-çdeclarationnested-name-specifier ç

declarator-id Note: :: declarator-id

declarator-id

nested-name-specifier shall

Example:

};

} Ð ]

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};}

{

}

{

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//...

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 T çD 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

Tºçextern2 void3 ª º[ Note: constant-expressioninitializerN D is ª . º4[Example:floatfloat_{´ 5 ´ x3dx3d , x3d[i] , x3d[i][j] , x3d[i][j][k]5 [ Note:6 []that E1[E2] *((E1)+(E2)) + E1E2 E1[E2] E2 E1}

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

Tº76).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:__________________76)

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-qualifier

cv-qualifier-seq

Example: };Ð cv-qualifier-seq Note:4 [ Example: int5 ª Tºorª refer-T,º77) ç

6 [Example:

__________________77)

ª ptr-arr-seqT2º where T2is ª

Tºptr-arr-seq

ª º and ª º

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 .

78)

4

Example:

{

}

{

}

{

}

Ð

5 ç ç ç Example: g

f(1) :__________________

78)typedef declarations.

{

}

}

Ð Note:

6

Exam-

ple:

};

Ð ] 7 Example: {

} Ð ]

8 this Example:

}; Ð ] 9 ç

Example:

Ð

8 ±

Example: X::mem1()

X::a

};

X::mem2()

member X::b

Example:

{

}

Ð using ç ç affected.10 Example:

};};{}_{Ð ]1 function-definition: decl-specifier-seq opt opt function-bodydecl-specifier-seq optfunction-body: compound-statement}

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: ç

Ð if T 0 T ;

Ð if T

Ð if T 79) Ð if T

Ð if T

To default-initialize T means: ç

Ð if T T T Ð if T Ð

T ç T ç default-initialization. 6 ç Note: ç

7 ç () ç

8 ç [ Note: since () initializer , ç

çç X ç X () ç 9 ç ç ç 80) ç 10 Example: };Ð ]__________________

79)static 80)initializerlist

11 =

12 *

copy-initialization

new static_cast

direct-initialization

13 If T

14

Ð Ð wchar_t Ð Ð Ð Ð

Ð

cv-qualifier

81)

Ð

__________________ 81)

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 {} 82) 5 [Example:

a.j A::s

6 Aninitializer-list initializer Example:

__________________ 82) initializer-list

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: çç initializes x[0][0]to3,x[0][1]

to1,x[1][0] to4x[1][1] to2ç}; y11 initializer-list initializer-list_{initializer initializer-listinitializerinitializer 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 , signed unsigned string-literal çwchar_tstring-literal

string-literal

initialçExample: string-literal

’\n’ç’\0’ sizeof(msg) is 252 Example:_{’\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 T2 ç}ªcv3T3,ºwhere

ªcv1T1ºª cv3 T3 º 83)_{7 bind çdirectly Note:__________________83)}

8 ±

Example:

Ð ] 8 Ðcv1const Ð ]ÐT2ª cv1T1ºwith ª cv2T2,ºdefined):Ð ª cv1T2º84)9Exam-

ple:Ð ]10 Ðª cv1 T1ºT1 T2 , cv1cv2 Example:Ð ]__________________ 84)

[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

85)

[ Note:

4 A structure class-key struct

union class-key union

Note:

POD-struct

86)

POD-union

ç

__________________85)86) ª º

9 ±

1 Example:

f() f()

S

2

elaborated-type-specifier Example:

};

{

}

Ð declaration

Example:

{

}

Ð Note: Example:

};

};

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 çmember-declarator-list:

member-declarator member-declarator-list

,member-declarator member-declarator: optoptidentifier opt:constant-expression

9 ±

pure-specifier:

constant-initializer:

= constant-expression

1 The member-specification

ç member-declaration member-

declaration the member-specification ç

2 } class-specifier member-specification

ctor-initializer member-specification

.3[Note:

4Amember-declaratorconstant-initializer

static5Note:

6auto,externregister

.7Thedecl-specifier-seqçmember-declarator-list class-specifier enum-specifier decl-specifier-seq friend elaborated-type-specifier pure-specifier8 Non-static cl clcl9 mem-initializer10 [Note:11 [Example:_{};}

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 ; ç

ÐTÐ T_{Ð T .1415 set çç16} 17

Note:

1 friend

static

a static nonstatic

9.3.2).

2 inline

3 An inline

inline Note:

9 ±

4

inline

7.1.2.

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

± 7

(*this) postfix-expression .

unqualified-id

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 ç

tnode

87)

]

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

__________________ 87) <cstring> (21.4).

9 ± this pointer

declared this is .

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

nested-name-specifier qualified-id

Example:

};

};

Ð ] 3 unqualified-id static

declarator-id unqualified-id static

unqualified-id is

qualified-id nested-name-specifierstaticsizeofoper-

static 4 ç static ç

member-specification Note: ç

1 [ Note: static

2 [ Note: a static this static

virtual static

static const ,

volatile .

1 A static static data

2 static

void static

static ::

initializer static Exam-

ple:

};

The static run_chain process

process::run_chain run_chain process

process static initializer

the static running 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

Example:

{

}

Here a and p

3 static

ç

private or protected

4 Example:

aa

Note:

1 A member-declarator

identifier opt : constant-expression

constant-expression ç ç

Note:

2 identifier unnamed Note:

the constant-expression 3 char , wchar_t , 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:

};

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

derived Note:

access-specifier

inherited

Note:

::

2 The base-specifier-list

Example:

public:

};

public:

};

10 ±

public:

};

Derived2 Derived

Base

3

[ Note: DAG )

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

f B

hides f A if A B

3 [ Example:

public:

};

public:

};

{

}

Ð ]

4

[ Example:

public:

};

public:

};

}; Ð ] 5 TExample: public: };{}_{Ð ]6 Example:{public:}; DV W B}

10 ±

W

{

}

Ð ]

7 Example:

{

}

Ð ]

1 .

2 vf Base Derived Base vf Base::vf is

Derived::vf overrides 88) Base::vf

unique

3 [ Note:

};

};

};

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

__________________ 88)

virtual

f() D2

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

D2

4

5 ç covariant D::f B::f ç ç Ð 89) ç Ð B::f D::f ç

D::f D ç

Ð D::f ç

B::f ç Ð D::f D::f ç

D . ç

Example:

};

};

};

__________________

89)

10 ±

{

}

Ð ] 6 [ Note:

7 [ Note: the virtual

friend

8

9 [ Example:

};

};

};

};

{

}

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

};

};

{

}

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 ]

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 ç Note: friendusing- ç 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 ç

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^{90)} .

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:

};

};

};

__________________ 90) 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 ; .91)2 [ Example:__________________}

91)using-declarations using

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:

3

Note:

base-clause

base-clause

base-clause

};

ç }; }; elaborated-type-specifier 92)

Example:

}; }; }; Ð ] 4 * 5 friend XYExample:

__________________92)

Theclass-key elaborated-type-specifier

};

Ð ] 6 Example: };Ð inline friend7 Nostorage-class-specifier decl-specifier-seq8 çprivate ,protected

orpublicmember-specification . 9 Example: };}; {}}; {}};_{Ð ]1 93)}

nested-name-specifier Example:

__________________ 93) e.g.

11 ±

protected:

};

};

};

{

}

{

}

{

}

Ð ]

1

Example:

public:

};

private:

};

{

}

Ð B* D

1 Example:

};

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

1

Example:

{

} };

{

} };

Ð ]

2 [ Note: base-clause base-clause

11 ±

{

ç ç ç ç }; };Ð]

[special]

1

are

Example: ç

};

} Ð Note:

2 Example:

protected

1 function-specifier (7.1.2) ç

Exam- ç

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 andvolatile

ends.

5 A default X X

user-declared X implicitly-

declared trivial *

Ð Ð Ð

6 non-trivial. 7 ç mem- çinitializer-list ç ç

çç çç_{çç} ç ç ç ç ç ç ç ç ç

Note: ç

8 new-expression new-initializer

9 [Note: 10 A X X& .

[Note: 11 12 void return

13 Note: ç

Example:

Ð Note:

Note:

14 [ Note:

1

Example:

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

ç 5

ç ç ç

12 ±

ç ç obj1

obj1 is

obj2

obj2 Example:

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

raries T1 and T2 operator+

operator+ T3

ence cr cr

which T3

obj1 T3 T3 obj2

obj2 T3 T3 obj1123[Note:

1function-specifier explicit Example: public: X(int); };

{

}

Ð ]

2

Example:

public:

};

Ð ] 3 ç

1 X

conversion-function-id:

operator conversion-type-id

conversion-type-id:

optconversion-declarator: optXconversion-type-idtypedef-nametype-specifier-seqª conversion-type-id .ºvoid.94)2[Example:__________________94)

12 ±

public:

};

{

}

. Ð ]

3 Example:

{

}

} Ð ] 4 The conversion-type-id

conversion-type-id conversion-function-id

conversion-declarator

Note: Example: 567Example: public: };public: };Ð ]

8

Example:

public:

};

public:

};

{

}

}

Ð ]

1 function-specifier ~ ç~ ç 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 Ð 4 non-trivial. 5 Ð Ð

12 ±

Note: an ç

6 X X X

X X

return

7 virtual virtual

8 [ Note:

9

10

new-expression

delete-expression

11 A delete-expression

Example:

public:

X(int);

~X();

};

{

g(p);

}

Ð ]

12 ~ type-name

delete

Example:

};

};

Ð ] 13 [ Note:

new-expression

* ç

ç X(int); ç

~X(); ç

}; ç

{ çf(p);_{}Ð ]}14Example:

15[Note: example, p->I::~I(); Ð ]

16

1 new-expression ( for

(3.7.3.1).

2 new-expression T T

(3.7.3.1).

12 ±

3 new-expression

4 T static ).

5 [ Example:

ç

};

};

ç

{

}

Ð ]

6 delete-expression (

7 delete-expression T

T

8 delete-expression ç ç ç ç 95)9delete-expression 96)10Xstatic ).[Example:

};__________________95) *delete-expression

96)delete-expression

};

Ð ]

11 static Note: however,

cast-expression delete-expression

};};{}DNote: cast-expression delete-expression };};{}_{Ð ]12 Example:private}

1 ç () Note: ç 2 * 3 Note:

1 expression-list expression-listis

assignment-expression initializer = Example:

public:

complex(); complex(double); complex(double,double); };

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 )

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

12 ±

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- ç

list çÐ ç_{tor. ççççççççÐ çX Xconstructor’s mem-initializers ç*5 Ð}

ª left-to-rightºclass

base-specifier-list

.Ðbase-specifier-list mem-initializers

).Ð mem-initializers ).

± 15Ð[Note:

6mem-initializer VVmem-initializer Example:public: V();V(int); };public:

A();A(int);

B();B(int); };public:

C();C(int); };_{Ð ]7 expression-list mem-initializermem-initializer Example:}

12 ±

public:

};

initializes X::r X::a X::b i

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

X Note: mem-initializer

this expression-list mem-initializer to

8

typeid

dynamic_cast ctor-initializer

ctor-initializer mem-initializer

Example:

public:

A(int);

};

public:

};

public:

C(int);

};

public:

};

Ð ] 9 [ Note: typeid and dynamic_cast

]

1

Example:

};

Ð ] 2 X B of X X B

obj obj

Example:

};

Ð ]

3

mem-initializer

12 ±

Example:

public:

};

public:

};

public:

};

public:

};

} 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 ]

1

2 X copy X& , , volatile

X& or

Example: and tors.

public:

X(int); };

Ð Note: Example:

public:

}; Ð ] ÐNote:

XX&,or

12 ±

X Example:

}; Ð ] Ð]3Xqualified) X4 implicitly

};X5Xif_{Ð B ofX constB&orÐ X M or . 97)X::X(X&) *6 X is trivialÐ class XÐ XÐ Xnon-trivial .7 98) Note: theÐ__________________97) volatile98)}

± 21ÐNote:

ç 8 X

Ð Ð Ð 12.6.2).

9 copy X::operator= X X, X&, , or Note: Note: more Note: X X& X X Example:

X(); };

} Ð ] Ð]10implicitly

.XifÐBofX,orBÐ X M , or M . 99)_{X X&__________________99) volatile lvalue;}

12 ±

* 11 X is trivial

Ð class

X çÐ XÐ X_{non-trivial .12 Ð constÐ orÐ Note: ç13 XX base-specifier-list XÐ}

Example:

V C. Ð ] 14 Note:

15

± 23

optimization.

100)

[ Example:

public:

Thing();

~Thing();

};

{

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

__________________

100)

[over]

1

overloaded

2

Example:

Ð ]

1

Note: this ç

2 Ð Ð static ç

staticstatic

Example: 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 ]

const and volatile

const and volatile

101)

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:__________________}101)const andvolatile

13 ±

{

}

{

{

}

}

Ð ] 3 Example:

private:

protected:

public:

}; Ð ]

1

Note:

2 Ð Ð Ð Ð Ð Ð Ð

3

Ð Ð Ð Ð4formed. 123argument 4 ª cv Xºwhere

XiscvExample:constXªref-º_{5 Ð const6 Example:}

13 ±

public:

T();

};

public:

C(int);

};

Ð ]

7

102)

1 postfix-expression

expression-list

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

postfix-expression

2 ç

3 postfix-expression &F F F 103) &F name F (&F)( expression-listopt) (F)( expression-listopt) &F

1 postfix-expression postfix-expression

postfix-expression:

postfix-expression. id-expression postfix-expression-> id-expression primary-expression

__________________

102)

103) If F &F

± 7

2 id-expression -> or . oper-

A->B (*A).B

the . postfix-expression

. ª cv T º where T

104)

id-expression

T

tions

105)

expression-list

.

3 -> or .

primary-expression ç

106) expression-list this (*this) postfix-expression . operator.

wordthis classT T T 107) T 1 primary-expressionE ªcv T ºTTareoperator()

(E).operator()

108).

2 Toperatorconversion-type-id

()cv-qualifier;where

conversion-type-id

ª P1 ,..., Pn) returning R º ª refer-

P1 ,..., Pn) returning R º call-function

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

T

109)

.

3

E

call.

__________________

104)

105) T T

10.2.

106)

107)

108) T T .

109)

13 ±

4

(E) Note:

Example:

Ð ]

1

Note: because . , .* :: can-

?: can-

Example:

public:

};

{

}

Ð ]

2

(where @

Ð

ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

3 @ T1 cv T1 @ *

T1 cv T1 T2 cv T2

, and built-in

candidates

Ð If T1

T1::operator@

Ð operator@ ç

ç

Ð , & -> *

Ð

Ð

Ð

13.3.3.1.

4

Ð

Ð

5

6

110)

[ Example:

};

}

Ð ]

__________________

110)

13 ±

7

8 -> operator->

operator-> operator-> ->

111)

9 , & ->

10 [ Note:

};

}

Ð ]

1

expression-list

1

ª cv1

T º T

lows:

Ð T

Ð ª cv S º S

S ª cv2 T2 º T2 is

T cv2

cv1 ª T º

T T

functions.

2 Note:

__________________

111)

operator-> operator->

operator->

1

ª cv1

T º ª cv S º S a

Ð S S

ª cv2 T º ª cv2 T º

cv2

cv1 ª cv2 T º

T

return ª T º T T

2 Note:

1

ª cv1 T º

ª cv S º S

Ð S S

ª cv2 T2 º T2 T

cv1

2 Note:

1

2

Ð m m

Ð m

Ð m (m+1) ±

112)

m parameters.

3 F

F

const

__________________

112)

(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

113)

.

3 [ Example:

__________________

113)

function W F that W W ,

F F G F

G W W is

}

Ð ]

1 An

2

3

Ð a (13.3.3.1.1),

Ð a

Ð an (13.3.3.1.3).

4

5 ç

6 ç

ç

Note: ç

ç

ç

Example: A ç

ç

ª conversion º from to A ç

ç

ç

13 ±

ç

ç

derived-to-base Note: ç

ç

ç

ç

ç

7 ç

8

9

10

13.3.3.2

114)

11

1

Note:

2 [ Note:

,

Promotion or Conversion , . Ð ]

3

__________________

114)

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

f(B) f(b)

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

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 ç

ç

ç

Example: ç

13 ±

çç

çç

çç

çç

çç

çç

Ð ç

ç

ç

2 ç

ç

ç

ç

ç

3 çconst

[ Note: const

4

Example: ª int º

int

int int

const

5 influences ç

1 better

and

.

2

Ð

Ð

3

Ð S1

S2 if

Ð S1 S2 ç

ç

Ð S1 S2

Ð S1 and S2

S2 S1 S2

S1 Example:

Ð ç

Ð S1 and S2 ç

S2 ç

S1 Example: ç

public:

};

{

}

Ð ]

Ð U1

U2

U1

U2 Example:

Ð ]

4 ç

ç

Ð bool

Ð B A B* to A*

of B* to void* A* to void* B* to void* .

Ð B A C

B ,

13 ±

Ð C* to B* C* to A* Example:

Ð ]

Ð C B&

type C A& ,

Ð A::* to B::* A::* to C::* ,

Ð C to B C to A ,

Ð B* to A* C* to A* ,

Ð B A&

type C A& ,

Ð B::* to C::* A::* to C::*

Ð B to A C to A .

[ Note:

1

Ð

Ð

Ð

Ð

Ð

Ð

&

Note: ç

2

3 ª pointer-to-function º or

ª reference-to-function. º ª pointer-to-member-function; º

Example:

}

pfe f() int(...)

};

Ð ]

4 [ Note: if f() and g()

f(&g) f(g)

5 [ Note:

B D

Ð ]

1 operator-function-id operator

function implement operator-function-id .

operator-function-id:

operator operator

operator:

[ Note: new[] ,

delete[] , () []

13 ±

2

3

# and ## (16).

4

operator-function-id

Example:

Ð ]

5 , ,

and

6

= & , ç

operator= operator=

7 ++a º a+=1

+=

8

9

1

@ , @x

either x.operator@() or operator@(x)

++ and -- .

2 Note: conse-

1

@ , x@y

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

1

operator=

2 Note: D

B

D B Example:

};

};

}

Ð ] Ð ]

1 operator()

postfix-expression ( expression-list

opt

)

postfix-expression expression-list

operator() x(arg1,...)

x.operator()(arg1,...) x T if

T3)

(13.3.3).

1 operator[]

postfix-expression [ expression ]

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

if T::operator[](T1)

13 ±

1 operator->

->

postfix-expression -> id-expression

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

T::operator->()

1 operator++ ++

++

int

int ++ for

++ int

115)

[ Example:

public:

ç

ç

};

public:

};

ç

ç

{

}

Ð ]

2 --

1

__________________

115)

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

operator++ are 1 and 2 .

2 [ Note:

3

int and long char

Note:

4 T , VQ T VQ volatile ç

&);

T operator++(

5 T , VQ T bool VQ volatile or ç

&);

T operator--(

6 T , VQ T VQ volatile ç

T * VQ T * VQ &);

T * VQ T * VQ &);

T T * VQ

T T * VQ

7 T ç

T T *);

8 T

T T *);

9 T

T T *);

10 T

T operator+( T );

T operator-( T );

11 T

T operator~( T );

12 C1 , C2 , T , CV1 , CV2 C2 C1

T CV1 and CV2 are cv-qualifier-seq ç

13 ±

*, ::*);

where CV12 CV1 and CV2 .

13 L and R

LR operator*( L , R );

LR operator/( L , R );

LR operator+( L , R );

LR operator-( L , R );

L , R );

L , R );

L , R );

L , R );

L , R );

L , R );

where LR L and R .

14 T *

T T *, ptrdiff _ t ); ç

T T *, ptrdiff _ t ); ç

T T *, ptrdiff _ t ); ç

T ptrdiff _ t , T *); ç

T ptrdiff _ t , T *); ç

15 T T

116)

ç

T , T );

16 T

T , T );

T , T );

T , T );

T , T );

T , T );

T , T );

17 T

T , T );

T , T );

18 L and R

LR operator%( L , R );

LR operator&( L , R );

LR operator^( L , R );

LR operator|( L , R );

L operator<<( L , R );

L operator>>( L , R );

where LR L and R .

19 L , VQ , R L VQ volatile or

R

&, R );

&, R );

&, R );

&, R );

&, R );

20 T , VQ T VQ volatile

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

21 T , VQ T VQ volatile

&, T );

22 T , VQ T VQ volatile ç

T * VQ T * VQ &, ptrdiff _ t ); ç

T * VQ T * VQ &, ptrdiff _ t ); ç

23 L , VQ , R L VQ volatile

and R

&, R );

&, R );

&, R );

&, R );

&, R );

&, R );

24

25 T , CVQ T CVQ is const ,

volatile ,

&, &);

[ Note:

ª ? º

26 L and R

LR operator?(bool, L , R );

where LR L and R .

27 T T

T operator?(bool, T , T );

28 T , CVQ T CVQ is const , volatile ,

operator?(bool, , );

[temp]

1 A template *

template-declaration :

export

opt template-parameter-list > declaration ç

template-parameter-list :

template-parameter

template-parameter-list , template-parameter

The declaration template-declaration

template-declaration declaration template-declaration

declaration

2 A template-declaration

declarator-id template-name template-id Note:

declarator-id template-id

3 template-declaration init-declarator-list ç

ç

ç

4 ç

5

ç

6 ç exported ç

export export ç

ç

ç

ç

7 ç

ç

ç

ç

ç

ç

exported. ç

8 ç [ Note: ç

14 ±

1 template-parameter

template-parameter:

type-parameter

parameter-declaration

type-parameter:

class identifier

opt

class identifier

opt

= type-id

typename identifier

opt

typename identifier

opt

= type-id

template-parameter-list identifier

opt

template-parameter-list identifier

opt

= template-name

class and typename template-parameter . typename

unqualified-id typename qualified-name

parameter-declaration template-

parameter Note:

};

Ð ]

2 A type-parameter identifier type-name class or typename

template-name template Note:

template-parameter template-

parameter type-parameter identifier

type-parameter

{

}

f type-parameter called T template-parameter

T

3 template-parameter cv-qualified

Ð

Ð

Ð

linkage,

Ð

Ð

Ð

Ð

4 [ Note:

template-argument cv-qualifiers template-parameter

5 template-parameter

template-parameter

template-parameter

Example:

{

}

Ð ]

6 template-parameter void template-parameter

Example:

Ð ]

7 ª º template-parameter Example:

Ð ]

8 A = template-parameter

default template-argument template-parameter

template-argument

template-argument

template-argument

9 template-parameter template-argument, template-parameter

default template-argument Example:

Ð ]

1 template-id :

template-id :

template-name < template-argument-list >

14 ±

template-name :

identifier

template-argument-list :

template-argument

template-argument-list , template-argument

template-argument :

assignment-expression

type-id

template-name

[ Note:

template-name

2 template-name

3 template-name < < is

template-argument-list

template-id >

116)

template- ç

argument-list Example:

Ð ]

4 . or -> postfix-expression

:: qualified-id

[ Example:

public:

};

{

}

Ð ]

5 template

__________________ ç

116)

A > type-id dynamic_cast , static_cast , reinterpret_cast or const-cast çç

çç

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

1 template-argument template-id

template-parameter-list Example:

public:

};

Ð template-argument

2 template-argument type-id type-id Exam-

ple:

{

}

Ð ]

3 A template-argument template-parameter

ç

&f f &X::f where f

&X::f , X f

X &X::m where X

m X

template-argument Example:

};

Ð ]

14 ±

4 template-argument s.

[ Example:

Ð ]

5 template-parameter

Example:

Ð ]

6 template-argument

template-parameter template-parameter Example:

Ð ]

7 template-parameter

template-parameter Note: Exam-

ple:

Ð ]

8 template-argument

Example:

};

Ð ]

9 template-argument

plate type-parameter Example:

{

}

Ð ]

10 template-argument

template-argument

template-argument Example:

private:

};

Ð ]

11 template-argument template-argument

<> template-argument-list. [ Example:

Ð ]

12

template-argument Example:

~A();

};

}

Ð ]

1 Two template-id

template-argument template-argument s

Example:

declares x and y

14 ±

declares x2 and x3 x1 and x4

1 A template-id template-name template-argument-list

Example:

Ð Note:

1 template Example:

List int float

Shape

2 [ Example:

public:

};

type-name T will

Array T

3

Example:

};

Ð ] ç ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç

1 template-

parameter template-parameter s.

2

[ Example:

public:

};

{

}

Ð ] ç

3 The template-argument template-argument ç

Example: the template-argument for

Array<T>::operator[]() Array

applied.

Ð ]

1 template-parameter

template-parameter s.

2

[ Note:

14 ±

};

Ð ]

1 template-

parameter template-parameter

Example:

};

Ð ]

1

the template-parameter template-parameter

Example:

public:

};

{

}

Ð ]

2 ç

3 ç

ç

ç

ç

Example: ç

çç

çç

çç

}; çç

çç

çç çç

{ çç

çç

çç

çç

çç

} çç

Ð ] ç

4 ç

Example: ç

çç

çç

}; çç

çç

çç

çç

çç

}; çç

Ð ] ç

5 ç

Example: ç

çç

çç

}; çç

çç

çç

çç

çç

{ çç

çç

çç

çç

çç

} çç

] ç

6 ç

ª º ç

this Note: ç

ç

Ð ]

1

[ Example:

14 ±

};

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

preempt() and prmt() preempt

Ð ]

2

Example:

};

Ð ]

3 ç

Note: ç

ç

Ð ] ç

4 ç

Example:

};

};

Ð ]

5 [ Note: ç

6 ç

1 A primary

template-id

template-id

(14.5.4.3).

2 [ Example:

3

word template

Example:

Note:

Ð ]

4

5

Ð

Example:

Ð ]

Ð ç

[ Example:

Ð ]

Ð

template.

6

Change: ç

7 ç

ç

ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

117)

__________________ çç

117)

çç

1

Ð

Ð

Ð

2

Example:

Ð ]

3

Example: a2

4

1

Ð

Ð

2

Ð

Ð

Ð

3

ç

[ Note: ç

Ð ] ç

1

Example:

};

};

{

}

Ð ]

1 Example:

Ð ] ç

2 ç

ç

118)

__________________ çç

118)

çç

14 ±

1

Example:

Ð ]

2

3

4

1

2

Ð

Ð

3

sions).

4

Example:

__________________ çç

çççç

çççç ç

} ç

Ð ]

1

typename Example:

ç

}

};

Ð ]

2 A qualified-name template-parameter ç

typename qualified-name ç

elaborated-type-specifier: *

opt opt

full-template-argument-list:

< template-argument-list >

3 * template-argument qualified-name *

typename

qualified-name typename Example:

14 ±

};

}

Ð ]

4 *

ç

Note: ç

Example:

ç

{

ç

ç

}

ç

ç

}

};

Ð ]

5

Ð template-parameters

Ð template-argument (14.6.2). ç

Ð

6 ç

ç

ç

Example:

public:

Set();

{

}

};

i i printall , cnt cnt Set ,

and cout iostream

template-argument

operator<<

printall() <iostream>

operator<< p[i] T

7 template-argument ç

ç

ç

ç

çç

Change: çç

8 çççç

ç ç ç ç ç ç

ç

ç

ç

ç

[ Example:

{

ç

ç

}

ç

{

}

Ð ]

14 ±

1 < ç

template-parameter <> . ç

çç

Change: çç

2 çççç

çç

<> .

ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

[ Example: Set Set() or Set<T>()

template-argument Example:

};

Ð ]

3

template-argument <> Example:

};

Ð ]

4 template-parameter

template-parameter Note:

template-parameter template-parameter

template-parameter

template-parameter

template-parameter template-argument

5 A template-parameter template-

parameter Example:

}

};

Ð ]

6

template-parameter Example:

};

{

}

Ð ]

ç ç ç ç ç ç

ç

ç

ç

ç

ç

7

template-

argument template-parameter

[ Example:

};

};

Ð ]

1 ç

depends ç

ç

type-dependent value-dependent (on ç

ç

postfix-expression ( expression-list

opt

) çç

postfix-expression identifier identifer ç

expression-list ç

*

2 [ Example: *

14 ±

pb->j++;

}

};

B<T> T::A B<T>::i and pb->j

template-argument ç

{

h.printall();

}

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

Set<T>::printall()

Horse template-parameter T

template-argument is Horse template-argument

template-argument type T are: ç

T

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

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

t T .

T

T

{

}

public:

{

ç

ç

ç

ç

}

};

{

}

x.f()

g(1) g(int) template-argument Horse

g(int) x.f()

formed.

3

{

}

y.f()

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

g(int)

4

template-argument

ç ç ç ç ç ç

ç

ç

ç

ç

ç

[ Example:

};

};

X<T>::a double A

B<T>

5 template-argument

Example:

}; ç

14 ±

};

A::B , A::a A::Y A

Y<A> ç

[temp.dep.type] ç ç

1 ç

Ð ç

Ð a qualified-id whose nested-name-specifier class-name ç

unqualified-id ç

Ð ç

Ð ç

Ð ç

ç

Ð a template-id ç

ç

[temp.dep.expr] ç ç

1 ç

2 ç this ç

3 ç An id-expression ç

Ð an identifier ç

Ð a template-id ç

Ð a conversion-function-id ç

Ð a nested-name-specifier class-name ç

4 ç type-id , simple- ç

type-specifier or new-type-id ç

simple-type-specifier ( expression-list

opt

) çç

::

opt new new-placement

opt opt çç

::

opt new new-placement

opt

( type-id ) new-initializer

opt çç

type-id expression ) çç

type-id expression ) çç

type-id expression ) çç

type-id expression ) çç

( type-id ) cast-expression çç

5 ç

dependent): ç literal çç

postfix-expression . pseudo-destructor-name çç

postfix-expression -> pseudo-destructor-name çç

sizeof unary-expression çç

type-id ) çç

expression ) çç

type-id ) çç

::

opt delete cast-expression çç

::

opt cast-expression çç

throw assignment-expression

opt çç

[temp.dep.constexpr] ç ç

1 ç

dependent. ç

2 ç An identifier ç

Ð ç

Ð ç

Ð ç

dependent. ç

3 ç unary-expression ç

type-id sizeof unary-expression and type-id ) ç

sizeof unary-expression çç

type-id ) çç

4 ç type-id or simple-type-specifier is ç

expression or cast-expression ç

simple-type-specifier ( expression-list

opt

) çç

type-id expression ) çç

type-id expression ) çç

type-id expression ) çç

( type-id ) cast-expression çç

[temp.dep.temp] ç ç

1 ç qualified-id ç

nested-name-specifier class-name ç

2 ç

qualified-id çç

& qualified-id çç

nested-name-specifier class-name ç

3 ç

4 ç

dependent.

14 ±

1

Example:

public:

}

};

Ð ] ç

[temp.dep.res] ç ç

1 ç

Ð ç

Ð ç

ç

[temp.point] ç ç

1 ç

ç

2 ç

ç

ç

tion.

3 ç

ç çç

çç

çç

çç

ç

4 ç çç

çç

5 çççç

çç

6 çççç

çç

çç

çç

çç

çç

templates. çç

7 çççç

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

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

8 ç

ç

ç

[temp.dep.candidate] ç ç

1 ç unqualified-id ç

ç

Ð ç

ç

Ð ç

ç

ç

ç

ç

ç

çç

çç

çç

ç ç ç ç ç ç

ç

ç

ç

ç

[temp.dep.conv] ç ç

1 ç

ç

ç

ç

ç

ç

14 ±

Note: ç

1 ç

tion. ç

2 ç

119)

[ Example:

ç

//... ç

ç

ç

//... ç

}; ç

çç

{ çç

çç

//... çç

çç

} çç

Ð ] *

1

by template<>

template-id template<>

template-id

template<>

template-id .

ç ç ç ç

ç

ç

ç

[ Example:

__________________ çç

119)

çç

{

};

Ð ]

2

3

template-argument s.

*

4 *

[ Example:

};

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

1

2 [ Example:

public:

};

14 ±

{

}

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

3

Example:

{

}

Ð ]

ç ç ç ç

ç

ç

ç

4

Example:

Ð ]

5

6

7

Example:

public:

};

}

};

{

}

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

namespace N

8 [ Note:

9

10

plate.

11 ç

Example:

};

Ð ]

1

2

explicit-instantiation :

unqualified-id declaration template-id

template-name Note: qualified-id

unqualified-id qualified-id template-id Example:

14 ±

}

Ð ]

3

ç

declaration

*

4 ç

ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

5

Example:

}

Ð ]

6 template-argument

Example:

Ð ]

7

8 Note:

1

Ð

Ð

Ð

Ð

Ð

Ð

Ð

template<>

specialization :

declaration

[ Example:

stream<char> char

sort<char*> Array<char*> Array

2 ç

ç

ç

ç

declared. ç

3 ç

tion.

4

Note: Example:

Ð ]

14 ±

5

Example:

{

ç

}

ç

ç

Ð

template-argument-list template-argument-list .

6

[ Example:

ç

ç

}

ç

Ð ]

7 A template-id

Example:

Ð ]

8 template-argument

Example:

Ð ]

9

Example:

Ð ]

10

ç

11 ç

Example:

Ð ]

12

13

14

Note:

15

Example:

};

14 ±

Ð ]

16 ç

Example:

};

};

{

}

Ð ç

ç

ç

ç

17 ç

1

2 Example:

{

};

{

}

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

s char*

1

template-argument template-argument

Example:

{

}

and

{

}

Ð ]

2 template-

argument Example:

{

}

Ð ]

3

template-argument .

[ Example:

Complex(double);

};

{

}

Ð ] ç

4 ç [ Note: ç

ç

14 ±

1

Example:

{

}

and

{

}

Ð Note: template-parameter

corresponding template-argument template-argument

2

P

A

P

A

3 If P

Ð if A

A

Ð if A

A

Ð if A A

If P P P

P P

4 A

A A

Ð P A

A .

Ð If P A

A

Ð If P P class-template-name < arguments > , A

deduced A P class-template-name < arguments > , A

A .

A

5 [ Example:

{

}

6 ç

ç

çç

çç

çç

çç

çç

{ çç

çç

çç

çç

} çç

7 ç

{

}

8

ç

{

}

Ð ]

14 ±

9 T TT i

P and A

T

cv-list T

T*

T&

T[ integer-constant ]

class-template-name <T>

type (*)(T)

T(*)()

T(*)(T)

type T::*

T type ::*

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>

i and <> T i . ç

10 ç nested-name-specifier ç

nested-name-specifier Example: ç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

Ð ç

ç

ç

ç

ç ç ç ç

ç

ç

ç

T Example:

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

X<int> and T is char[6]

11

12 template-argument Example:

Ð ]

13 [ Note:

{

ç

}

Ð ]

14 template-parameter template-

parameter template-argument

template-argument Example:

}

Ð ]

15 template-parameter, template-

parameter template-

argument template-argument template-parameter exactly,

template-argument

120)

[ Example:

__________________ çç

120)

template-argument template-parameter bool çç

true çç

14 ±

}

}

Ð ]

16 A template-argument

Example:

{

}

Ð ]

17 template-argument

template-parameter

template-arguments Example:

{

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

}

Ð ]

18 type-parameter Example:

{

}

Ð ]

19 The template-argument template-parameter

template-argument Example:

Ð ]

20 template-argument

Note: template-argument

template-argument

1

template-argument

noted.

121)

2 [ Example:

{

}

3 Adding

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

4 template-argument deduc-

tion:

__________________ çç

121)

çç

çç

çç

çç

14 ±

{

}

5 template-parameter

deduction:

{

}

Ð ]

6

Example:

{

ç

}

f f

ç

*

[except]

1

throw-expression try-block

try-block .

try-block:

try

function-try-block:

try ctor-initializer

opt

handler-seq:

opt

handler:

exception-declaration ) compound-statement

exception-declaration:

type-specifier-seq

...

throw-expression:

throw assignment-expression

opt

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

ª throw-point . º throw-expression ª º code

ª handler . º [ Note: ª º

both try-block and function-try-block

2 A goto , break , return continue

Example:

condition )

t2 t1 condition

t2

t1

15 ±

3 A function-try-block handler-seq ctor-initializer function-body

ctor-initializer

function-body function-try-block

try-block Example:

public:

};

try

{

}

{

}

Ð ]

1

Example:

handler char* type:

}

}

and

public:

Overflow(char,double,double);

};

{

}

Overflow f(1.2);

}

}

Ð ]

2 ª near-

est º

exited; ª º

3 A throw-expression throw ç

top-level cv-qualifiers ç

handler throw-expression ç

void* , , ç

ç

throw ç

4 ç

throw;

5 A throw-expression Example:

}

}

Ð ]

6

terminate() or unexpected()

7 throw-expression

terminate() (15.5.1).

15 ±

1

2

new-expression

new-expression new-placement ç

new-expression new-expression new-placement

3

throw-expression ª . º

1 The exception-declaration handler handler ç

exception-declaration exception-declaration shall ç

void* , , volatile ç

void* exception-declaration .

2 A handler throw-expression E if *

Ð The handler cv T or cv T& and E and T cv- ç

qualifiers

Ð the handler cv T or cv T& and T E ç

Ð the handler cv1 T* cv2 and E handler ç

ç

ç

3 ç [ Example:

{

g();

}

}

}

}

Overflow Overflow Matherr

Matherr Matherr

Underflow and Zerodivide

4

5 A ... exception-declaration ...

...

block.

6

7 Note:

8 terminate()

terminate()

9 function-try-block

10

function-try-block

11

function-try-block .

12 ç

function-try-block on main() . ç

13 ç function-try-block

14 function-try-block

15 function-try-block of

function-try-block (6.6.3).

16

17

15 ±

1

exception-specification

type-id exception-specification

ç ç ç ç

ç

ç

ç

exception-specification:

type-id-list

opt

)

type-id-list:

type-id

type-id-list , type-id

An exception-specification

exception-specification Example:

Ð exception-specification ç

exception-specification ç

than void* , , .

2 exception-specification ç

exception-specification type-

id exception-specification ç

exception-specification type-id ç

exception-specification exception-specification ç

type-id ç

type-id ç

3 ç exception-specification

exception-specification Example:

};

};

D::f B::f int and

double

[ Example:

{

}

Ð ]

4 exception-specification

ç ç ç

ç

ç

5 exception-specification

ç ç ç

ç

ç

6 ç exception-specification s. *

7 An exception-specification ç

exception-specification

exception-specification

bad_exception .

8 X type-id-list exception-specification allow

X X

Y* type-id-list exception-specification

Y* Y

type-id-list

exception-specification .

9

exception-specification unexpected() exception-

specification Example:

{

}

Ð ]

10 unexpected() exception-specification for

exception-specification terminate() . ç

15 ±

11

Example:

{

}

f f Y that g

12 exception-specification exception-

specification , throw()

13 An exception-specification ç

14 çf ç

ç

type-id T T ç

f f ç

f ç

Example: ç

çç

A(); çç

çç

çç

}; çç

çç

çç

çç

çç

}; çç

çç

çç

çç

çç

}; çç

A::~A() or B::~B() D::~D() ç

A::~A ç

1 terminate() and unexpected()

terminate() function

1

Ð

exception-declaration

122)

123)

Ð

__________________ çç

122)

uncaught_exception() true . çç

123)

terminate() çç

throw . çç terminate() ± 9

Ð

Ð

Ð atexit

Ð throw-expression

Ð when unexpected exception-

specification bad_exception exception-specification

Ð unexpected_handler ç

2

unexpected() function

1 exception-specification exception-

specification

ç

2 The unexpected()

exception-specification

exception-specification

bad_exception terminate()

bad_exception

exception-specification

3 exception-specification

exception-specification bad_exception

bad_exception unexpected() .

uncaught_exception() function

1 ç

1 exception-declaration

2

throw-expression occurs.

[cpp]

1 # preprocessing

124)

preprocessing-file:

group

opt

group:

group-part

group-part:

pp-tokens

opt new-line

if-section

control-line

if-section:

opt else-group

opt endif-line

if-group:

opt

opt

opt

elif-groups:

elif-group

elif-group:

opt

else-group:

opt

endif-line:

new-line

__________________ çç

124)

ª lines. º These ª lines º çç

# çç

ple). çç

16 ±

control-line:

opt

)

pp-tokens

opt new-line

pp-tokens

opt new-line

# new-line

lparen:

replacement-list:

pp-tokens

opt

pp-tokens:

preprocessing-token

new-line:

2

#

3

preprocessing

4

1

125)

defined identifier

or

identifier )

1

#define #undef

2

3

opt

opt

__________________ çç

125)

çç

names Ð çç

4

defined

defined

the defined

defined

0

int and

long and

#if or #elif

126)

5

opt

opt

to identifier and identifier respectively.

6

#else

#else #else #endif

127)

1 A #include

2

h-char-sequence > new-line

< and >

3

q-char-sequence " new-line

"

h-char-sequence > new-line

>

__________________ çç

126)

#if if çç

çç

ççç

ççç

127)

#else or #endif çç

çç

16 ±

4

include

128)

< > "

5

nondigit . nondigit

6 A #include

#include

7 [ Example: #include

Ð ]

8 [ Example: #include directive:

*/

#else

#endif

Ð ]

1

2 object-like

another #define

3 function-like

#define

4

)

5

__________________ çç

128)

çç

çç

6 define

7 #

8

129)

9

opt

)

#define

(

) preprocessing

10

1

# or ##

##

# operator

1 Each #

2 #

__________________ çç

129)

çç

çç

16 ± # operator

\ " and \

"

# and ##

## operator

1 A ##

2 ##

3

##

##

1

replace.

2

3

1 #undef

2

3 [ Note: ª º

4

5

(f)^m(m);

6

#include example */

"hello";

"hello";

# and ##

7

16 ±

*/

*/

*/

*/

Ð ]

1 #line

2 The

3

4

digit-sequence " s-char-sequence

opt

" new-line

5

line on

1

pp-tokens

opt new-line

1

pp-tokens

opt new-line

1

# new-line

1

asctime

dd

"hh:mm:ss"

asctime

Whether

199711L

130)

ç ç ç ç

ç

ç

ç

2 and

3 defined #define #undef

__________________ çç

130)

çç

çç

[lib.library]

1

2

3

4 char ,

wchar_t ç

5

6

valarray n

7 The iostreams

8

9 ç

Ð *

operators.

Ð component:

basic_string ç

.

Ð and

.

Ð

Ð

17 ±

Ð

Ð

const

Ð

Ð and

Ð

ç

1 ç

1

Ð

ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç

2

131)

Ð Summary

Ð Requirements

Ð

Ð

__________________ ç

131)

ç

1

2

3

Ð Macros

Ð Values

Ð Types

Ð Classes

Ð Functions

Ð Objects

1 ç

Ð

Ð

Ð

2

char_traits ç

3

operator++() x X , ++x is

4

5 ç

6 ç

implemented.

132)

1

133)

Ð

Ð

Ð

Ð ç

__________________

132)

133)

17 ±

Ð

2

134)

Ð

Ð

Ð

Ð

Ð

Ð

3

135)

Ð Requires:

Ð Effects:

Ð Postconditions:

Ð Returns:

Ð Throws:

Ð Complexity:

4

5

1

1

1 ç

ments.

136)

ç

__________________

134)

135)

136)

EqualityComparable , LessThanComparable , CopyConstructable ç

InputIterator , ForwardIterator , Function , Predicate *

2

1

137)

2 enumerated

enum enumerated { V0 , V1 , V2 , V3

( V0 ); ç

( V1 );

( V2 );

( V3 );

.....

3 C0 , C1

1

bitset (23.3.5).

2 bitmask

enum bitmask {

V0 V1 V2 V3

};

( V0 ); ç

( V1 );

( V2 );

( V3 );

.....

bitmask bitmask & X , X = bitmask ( X & Y X

bitmask bitmask & X , X = bitmask ( X | Y X

bitmask bitmask & X , X = bitmask ( X ^ Y X

bitmask , bitmask ( X & Y

bitmask , bitmask ( X | Y

bitmask , bitmask ( X ^ Y

bitmask bitmask )~ X

3 C0 , C1

Ci and Cj , Ci & Ci Ci & Cj

4

Ð To set Y X X ï = Y .

Ð To clear Y X X Y .

Ð Y X X & Y

__________________

17 ±

1

Ð A letter

138)

Ð The

period, ’.’ "C"

,

139)

locale

Ð A A [ N ] T

types char ,

of const or volatile

S

1 A or NTBS ,

character).

140)

2 The NTBS empty NTBS

3 The NTBS

character.

4 A static NTBS NTBS

141)

1 A or NTMBS , NTBS

142)

2 A static NTMBS NTMBS

1 A A [ N ] T

wchar_t ( _ basic.fundmental _ const or volatile

S

2 A or NTWCS ,

143)

3 The NTWCS

empty NTWCS

__________________

138)

139)

<clocale> (22.3).

140)

<cstring> NTBS

141)

"abc" NTBS .

142)

An NTBS NTMBS

143)

<cwchar> NTWCS s.

4 The NTWCS

character.

5 A static NTWCS NTWCS

144)

1

2

1

2

ç

sb ;

3

1

2

1

1

Ð Macros

Ð Values

Ð Types

Ð Templates

Ð Classes

Ð Functions

__________________

144)

L"abc" NTWCS .

Ð Objects

2 std .

3

4

5

Ð

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

6

Ð

list

map ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

7 ç

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

17 ±

8 ç

9 ( and )

[ and ] ç

Ð

______________________________________________________________________________________

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

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

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

Ð

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

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

10 ç

17 ±

Ð

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

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

Ð

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

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

11

12 < and > ç

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

13

17 ±

Ð

money_base ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

14

Ð

ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

Ð

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

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

16

Ð

ç ç

ç ç ç

17 ±

1 header .

145)

2

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

3 ç

Ð

ç

ç

ç

ç ç ç ç ç

ç ç ç ç ç

4 c name

c name .h ç

ç

ç

ç

std.

5 ç

ç

_ _ _ end.] ç

6 ç

146)

ç

7 ç name .h

147)

1 hosted and freestanding

2

__________________

145)

< and >

146)

147)

The ".h"

std

Ð

<cstddef>

<limits>

<cstdlib>

<new>

<typeinfo>

<exception>

<cstdarg> ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç

3 <cstdlib> abort() ,

atexit() exit() (18.3).

1

1

#include

2

<cassert>

or <assert.h> NDEBUG .

148)

3

1

2

or linkage.

149)

3

S :

__________________

148)

17 ±

1

1 std

std

150)

2

Ð Macros

Ð

Ð

3

1

151)

2

1

Ð

Ð

std

1

152)

2

153)

3

and linkage.

__________________

150)

151)

#undef directive.

152)

errno <cerrno> .

153)

setjmp(jmp_buf)

<csetjmp> va_end(va_list) <cstdarg> .

4

linkage.

5

and linkage.

154)

1

1

1

2 ç

<new>

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

3

1

Ð new_handler

Ð unexpected_handler

Ð terminate_handler

2

Ð set_new_handler

Ð set_unexpected

__________________

154)

<cwchar> and <cwctype>

17 ±

Ð set_terminate

S :

1

tation.

2

Ð ç

paragraph.

Ð

paragraph

Ð

Requirements

26.1).

Ð

paragraph.

1

Ð

Ð

1

Throws

violated.

1

1

155)

ç

2 ç

__________________

155)

3

Ð .h

*

1 *

2

#if

otherwise.

1 inline (7.1.2).

2

156)

3

1 inline (7.1.2).

2

Ð

157)

not

Ð

Ð

3

158)

1

defined.

1 friend of

ç

1

library:

__________________

156)

157)

158)

17 ±

Ð *

2

Ð virtual

Ð virtual

Ð

159)

1

Throws: exception-specification

exception-specification

160)

2

161)

unless

162)

3 exception-specification may ç

163)

exception-

specification

164)

__________________

159)

size_t

streamoff (27.4.1).

160)

exception-specification

exception-specficiation

161)

throw() exception-specification

162)

qsort() and bsearch()

163)

bad_alloc

bad_alloc ç

164)

exception-specification

exception-specification .

[lib.language.support]

1

2

Ð

<cstddef>

<limits>

<climits>

<cfloat>

<cstdlib>

<new>

<typeinfo>

<exception>

<cstdarg>

<csetjmp>

<ctime>

<csignal>

<cstdlib> ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

1 ç

2 Header <cstddef>

Ð Header <cstddef> synopsis

Macros:

Types: ç ç ç ç

ç ç ç ç ç

3 <stddef.h> ç

4 NULL

(4.10).

165)

__________________

165)

0 and 0L (void*)0 .

18 ±

5 offsetof type type

S :

1 <limits> , <climits> <cfloat> ç

1 The numeric_limits

2

bool is_specialized true

numeric_limits .

3 numeric_limits ç

ç

4 ç complex<T>

Header <limits> synopsis

}

numeric_limits

public:

ç

ç

ç numeric_limits

ç

ç

ç

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 is_specialized

2 numeric_limits<T> false values.

numeric_limits members

ç

166)

*

1

2 ç

.

167)

*

3 . ç

radix *

__________________

166)

_ _ _ _

167)

_ _ _ _

18 ± numeric_limits members

4

5 radix

168)

169)

*

6 . ç

*

7

*

8

*

9

170)

*

10

171)

11

172)

*

12

173)

ç

radix *

174)

13

*

numbers.

175)

__________________

168)

_ MANT _ _ MANT _ _ MANT _ DIG.

169)

_ _ _ DIG.

170)

_ RADIX.

171)

172)

_ _ _ EPSILON.

173)

±

±

174)

_ MIN _ _ MIN _ _ MIN _ EXP.

175)

_ MIN _ 10 _ _ MIN _ 10 _ _ MIN _ 10 _ EXP.

18.2.1.2 numeric_limits ± 5

14

radix *

176)

15

*

177)

16

*

17

18 true . ç

178)

*

19

20 true . ç

179)

*

21

22 true . ç

180)

*

23

181)

*

182)

*

24 ç

. ç

183)

*

__________________

176)

_ MAX _ _ MAX _ _ MAX _ EXP.

177)

_ MAX _ 10 _ _ MAX _ 10 _ _ MAX _ 10 _ EXP.

178)

179)

180)

181)

182)

183)

18 ± numeric_limits members

25 ç

. ç

184)

*

26 ç

. ç

185)

*

27

28

186)

*

29

187)

*

30

188)

*

31 false true true

32

true

189)

*

33

true

190)

*

34

191)

*

35

round_toward_zero .

__________________

184)

185)

186)

187)

188)

189)

190)

191)

_ float_round_style ± 7

float_round_style

};

}

1

Ð round_indeterminate

Ð round_toward_zero

Ð round_to_nearest

Ð round_toward_infinity

Ð round_toward_neg_infinity

[lib.numeric.special] *

18.2.1.4 numeric_limits specializations

1

epsilon() is_integer is false ).

false .

2 [ Example:

public:

18 ±

numeric_limits specializations

};

}

Ð ] *

1 Header <climits>

Ð Header <climits> synopsis

Values:

ç ç ç ç ç ç

ç ç ç ç ç ç ç

2 <limits.h> . ç

3 Header <cfloat>

Ð Header <cfloat> synopsis

Values:

ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç

4 <float.h> . ç

S :

1 Header <cstdlib>

Ð Header <cstdlib> synopsis

_____________________________________________

_____________________________________________

Macros:

_____________________________________________

Functions: ç ç ç ç

ç ç ç ç ç

2 <stdlib.h> ç

f )(void))

3 atexit()

Ð atexit

terminate()

exit(int status )

4 exit()

Ð atexit are ç

exit() .)

192)

atexit

193)

atexit obj1 obj1 ’s

atexit obj2

obj2

Ð <cstdio>

tmpfile()

194)

Ð status EXIT_SUCCESS

status is

EXIT_FAILURE

195)

5 exit()

S :

1 <new>

Header <new> synopsis

__________________

192)

main()

exit() main()

main() .

193)

194)

cin , cout

tmpfile() <cstdio> .

195)

EXIT_FAILURE and EXIT_SUCCESS <cstdlib> .

18 ±

*

ç

new_p

}

size

size

ptr

ptr

size

size

ptr

ptr

size ptr

size ptr

ptr

ptr

S : *

size

1 Effects: The new-expression size

2 Replaceable:

3

bad_alloc exception.

4

Ð

malloc

Ð

set_new_handler() bad_alloc .

Ð new _ handler

repeats.

Ð

new _ handler

size

5 Effects: new-expression

bad_alloc exception.

6 Replaceable:

7

8

Ð

malloc

Ð

set_new_handler()

Ð new _ handler

repeats.

Ð

new _ handler new _ handler

bad_alloc

9 [ Example:

bad_alloc

Ð ]

ptr

ptr

10 Effects: The delete-expression ptr

invalid.

11 Replaceable:

12 ptr

or .

13

Ð ptr

Ð ptr ,

ptr operator

new .

14 Notes:

calloc , malloc realloc <cstdlib> .

size

1 Effects: The new-expression

size

196)

2 Replaceable:

3 operator

new[]

4 Returns size ) .

size

__________________

196)

or

new and delete

new size

information.

18 ±

5 Effects: new-expression

bad_alloc exception.

6 Replaceable:

7 .

8 Returns size ,nothrow) .

ptr

ptr

9 * Effects: The delete-expression

ptr invalid.

10 Replaceable:

11 ptr

or .

12

Ð ptr

Ð ptr operator

new[](size_t) .

197)

ptr

.

13

to calloc , malloc realloc <cstdlib> .

1

size ptr

2 Returns: ptr .

3 Notes:

4 [ Example:

Ð ]

size ptr

5 Returns: ptr .

6 Notes:

ptr

7 Effects:

8 Notes: new .

ptr

9 Effects:

10 Notes:

new[] .

__________________

197)

(17.3.3.7).

bad_alloc

public:

};

}

1 bad_alloc

2 Effects: bad_alloc .

3 Effects: bad_alloc .

4 Notes: what()

5 Returns:

new_handler

1 or (18.4.1)

2 A new_handler

Ð

Ð bad_alloc bad_alloc ;

Ð abort() or exit() ;

3 new_handler

bad_alloc .

set_new_handler

new_p

1 Effects: new_p new_handler .

2 Returns: new_handler .

1 <typeinfo>

Header <typeinfo> synopsis

18 ±

*

}

S :

type_info

public:

rhs

rhs

rhs

private:

rhs );

rhs );

};

}

1 type_info

rhs

2 Effects: rhs .

3 Returns: true

rhs

4 Returns: rhs ) .

rhs

5 Effects: rhs .

6 Returns: true if *this precedes rhs

7 Returns:

8 Notes:

wstring ç

rhs );

rhs );

9 Effects: type_info object.

10 Notes: type_info

bad_cast bad_cast ± 15

public:

};

}

1 bad_cast

dynamic-cast

2 Effects: bad_cast .

3 Effects: bad_cast .

4 Notes: what()

5 Returns:

6 Notes:

wstring ç

bad_typeid

public:

};

}

1 bad_typeid

typeid

2 Effects: bad_typeid .

3 Effects: bad_typeid .

4 Notes: what()

5 Returns:

6 Notes:

wstring ç

18 ±

1 <exception>

Header <exception> synopsis

f

f

}

S :

exception

public:

};

}

1 exception

2 Effects: exception .

3 Notes:

4 Effects: exception object.

5 Notes: what()

6 Effects: exception .

7 Notes:

8 Returns:

9 Notes:

wstring ç

Violating exception-specifications

exception-specifications

bad_exception

public:

};

}

1 bad_exception

2 Effects: bad_exception .

3 Effects: bad_exception .

4 Notes: what()

5 Returns:

6 Notes:

wstring ç

unexpected_handler

1 unexpected()

exception-specification .

2 an unexpected_handler

unexpected_handler

following:

Ð

Ð bad_exception ç

bad_exception ;

Ð call terminate() ;

Ð abort() or exit() ;

3 unexpected_handler calls terminate() .

set_unexpected

f

1 Effects: f unexpected_handler .

2 Requires: f

3 Returns: unexpected_handler .

18 ± unexpected

unexpected

1 exception-specification (15.5.2). *

2 Effects: unexpected_handler throw- ç

expression (18.6.2.2). *

terminate_handler

1 terminate()

2 A terminate_handler

3 terminate_handler calls abort() .

set_terminate

f

1 Effects: f

processing.

2 Requires: f

3 Returns: terminate_handler .

terminate

1

(15.5.1).

2 Effects: terminate_handler throw- ç

expression (18.6.3.1).

uncaught_exception

1 Returns: true throw-expression ç

exception-declaration ç

2 Notes: When uncaught_exception() is true

terminate (15.5.1).

1 Headers <cstdarg> <csetjmp> <ctime>

), <csignal> <cstdlib>

).

Ð Header <cstdarg> synopsis

Macros:

Type: va_list ç ç ç ç

ç ç ç ç ç

Ð Header <csetjmp> synopsis

Macro: setjmp

Type: jmp_buf

Function: longjmp ç ç ç ç ç

ç ç ç ç ç ç

Ð Header <ctime> synopsis

Macros: CLOCKS_PER_SEC

Types: clock_t

Functions: clock ç ç ç ç ç

ç ç ç ç ç ç

Ð Header <csignal> synopsis

Macros:

Type: sig_atomic_t

Functions:

ç ç ç ç ç ç

ç ç ç ç ç ç ç

Ð Header <cstdlib> synopsis

Functions:

ç ç

ç ç ç

2 <stdarg.h> , ç

<setjmp.h> , <time.h> , <signal.h> <stdlib.h>

3 va_start()

<stdarg.h> parmN

... ).

parmN

undefined.

S :

18 ±

4 longjmp(jmp_buf jbuf val )

longjmp( jbuf , val )

S :

[lib.diagnostics]

1

2

Ð

<stdexcept>

<cassert>

<cerrno> ç ç ç ç ç

ç ç ç ç ç ç

1

logic

runtime errors.

2

3

<stdexcept>

Header <stdexcept> synopsis

*

}

logic_error

19 ± logic_error

public:

what_arg );

};

}

1 logic_error

what_arg );

2 Effects: logic_error .

3 Postcondition: what_arg .data() .

domain_error

public:

what_arg );

};

}

1 domain_error

what_arg );

2 Effects: domain_error .

3 Postcondition: what_arg .data() .

invalid_argument

public:

what_arg );

};

}

1 invalid_argument

argument.

what_arg );

2 Effects: invalid_argument .

3 Postcondition: what_arg .data() .

length_error

public:

what_arg );

};

}

1 length_error

what_arg );

length_error ± 3

2 Effects: length_error .

3 Postcondition: what_arg .data() .

out_of_range

public:

what_arg );

};

}

1 out_of_range

what_arg );

2 Effects: out_of_range .

3 Postcondition: what_arg .data() .

runtime_error

public:

what_arg );

};

}

1 runtime_error

what_arg );

2 Effects: runtime_error .

3 Postcondition: what_arg .data() .

range_error

ç

public:

what_arg );

};

}

1 range_error

computations.

what_arg );

2 Effects: range_error .

3 Postcondition: what_arg .data() .

overflow_error

public:

what_arg );

};

}

19 ± overflow_error

1 overflow_error

what_arg );

2 Effects: overflow_error .

3 Postcondition: what_arg .data() .

underflow_error

public:

what_arg );

};

}

1 underflow_error

what_arg );

2 Effects: underflow_error .

3 Postcondition: what_arg .data() .

1

2 Header <cassert>

Ð Header <cassert> synopsis

Macro: assert ç ç

ç ç ç

3 <assert.h> . ç

S :

1 Header <cerrno>

Ð Header <cerrno> synopsis

Macros:

ç ç

ç ç ç

2 <errno.h> . ç

S :

[lib.utilities]

1

2 ç

Ð

ç

ç

<utility>

<functional>

<memory>

<ctime> ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

1 ç

ç

tors.

1 T a and b ç

T .

Ð EqualityComparable requirements

ç ç

ç ç ç

1 T a and b are

T .

Ð LessThanComparable requirements

ç ç

ç ç ç

20 ±

1 T t

T u .

Ð CopyConstructible requirements

T(t)

T(u) ç

t.~T() ç

t ç

u ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

[lib.default.con.req] ç ç

1

T()

1 allocators

2

ç

types.

Ð

X

T

t

X&

p X::pointer

allocate a1 where .

q X::const_pointer

p .

r X::reference

unary operator* p .

s X::const_reference

operator* q

r .

u X::rebind<U>::const_pointer

type U a1.allocate

a1 where .

n X::size_type.

XT<T> X ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

20 ±

Ð

assertion/note

pre/post-condition

X::pointer T* and

void*

X::const_pointer ç

and

T& X::reference

X::const_reference ç

T X::value_type ç

X::size_type

X::difference_type

XT<U> ç

X::pointer ç

a.address(s) X::const_pointer

a.allocate(n) ç

a.allocate(n,u) ç

X::pointer n objects

T

structed. allocate

ç all ç

by p ç

n ç

allocate to ç

T

T[n]

a.max_size() X::size_type

X::allocate() .

bool

bool

X& post:

post:

x.construct(p,t) ç

x.destroy(p) ((T*)p)->~T()

(none) x.deallocate(p) ç

(none) x.deallocate(p) ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç 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 ç void* ptr argu- ç

new and delete XT<void>::const_pointer (for

appropriate XT X::allocate . ç

4 rebind ç

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

SomeAllocator<U> .

1 ç

library.

Header <utility> synopsis

ç

}

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

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

operator<

2 Requires: Type T is EqualityComparable (20.1.1).

3 Returns: .

4 Requires: Type T is LessThanComparable (20.1.2).

5 Returns: .

6 Requires: Type T is LessThanComparable (20.1.2).

7 Returns: .

20 ±

8 Requires: Type T is LessThanComparable (20.1.2).

9 Returns: . ç

10 ç operator!= , operator> , operator>= ç

operator<= ç

1

pair();

x y );

template<class U V U , V p );

};

pair();

2 Effects:

x y );

3 Effects: first with x and second with y .

template<class U V U , V p );

4 Effects:

x y );

5 Returns: .

x y );

6 Returns:

y.second) .

x y );

7 Returns: .

8 [ Example:

Ð ]

1 operator()

operator()

Header <functional> synopsis

ç

ç

ç

ç

ç

ç

ç

ç

20 ±

ç

ç

ç

}

2

3 [ Example: a and b containing

double a

Ð ]

4 [ Example: a :

Ð ]

5

argument_type and result_type

first_argument_type , second_argument_type

result_type

1

};

};

1

5.7).

x y

};

2 operator() returns x + y .

x y

};

3 operator() returns x - y .

ç

x y

};

4 operator() returns x * y .

x y

};

5 operator() returns x / y .

x y

};

6 operator() returns x % y .

x

};

7 operator() returns - x .

1

T bool .

x y

};

2 operator() returns x == y .

x y

};

3 operator() returns x != y .

x y

};

4 operator() returns x > y .

x y

};

5 operator() returns x < y .

20 ±

x y

};

6 operator() returns x >= y .

x y

};

7 operator() returns x <= y . ç

8 ç greater , less , greater_equal less_equal ç

< , > , <= , >=

1

5.3.1).

x y

};

2 operator() returns x && y .

x y

};

3 operator() returns x || y .

x

};

4 operator() returns ! x .

1 Negators not1 and not2

(5.3.1).

public:

pred );

x

};

2 operator() returns ! pred ( x ) .

pred );

3 Returns: unary_negate<Predicate>( pred ) .

public:

pred );

x ,

y

};

4 operator() returns ! pred ( x , y ) .

pred );

5 Returns: binary_negate<Predicate>( pred ) .

1 Binders bind1st and bind2nd f x

f

x .

binder1st

protected:

public:

x y );

x

};

1 op with x and value with y .

2 operator() returns op(value, x ) .

bind1st

op x );

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

binder2nd

protected:

20 ± binder2nd

public:

x y );

x

};

1 op with x and value with y .

2 operator() returns op( x ,value) .

bind2nd

op x );

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

2 [ Example:

v

v Ð ]

1

public:

f )(Arg));

x ç

};

2 operator() returns f ( x ) .

f )(Arg));

3 Returns: f ) .

public:

f

x y ç

};

4 operator() returns f ( x , y ) .

pointer_to_binary_function<Arg1,Arg2,Result>

f

5 Returns: pointer_to_binary_function<Arg1,Arg2,Result>( f ) .

6 [ Example:

C with v .

198)

Ð ]

__________________

198)

ptr_fun

1 ç

public:

};

mem_fun_t

public:

};

mem_fun1_t

ç

*

ç

mem_fun(&X::f) X::f X followed

f

public:

ç

};

mem_fun_ref_t

public:

ç

};

mem_fun1_ref_t

ç

ç

mem_fun_ref(&X::f) X::f X

f

20 ±

Header <memory> synopsis

*

ç

N a ); ç

N a ); ç

p x ); ç

p x ); ç

ç

ç

n );

ç

p ); ç

ç

ForwardIterator

uninitialized_copy(InputIterator first last ,

ForwardIterator result );

first last ,

x );

first n x );

ç

}

public:

*

//

}; * public:

x

x

hint

p n ); ç

};

}

[lib.allocator.members] *

20.4.1.1 allocator members

x

1 Returns: & x .

x

2 Returns: & x .

n hint );

3 Notes: Uses (18.4.1). ç

4 ç Requires: hint ç

hint

199)

.

5 Returns: n

T .

6 Note:

hint

__________________

199)

20 ± allocator members

7 Throws: bad_alloc

p n ); ç

8 Requires: p allocate() . n ç

p .

9 Effects: p .

10 Notes: Uses

11 Returns: N allocate( N ,0)

p val );

12 Returns: p val ) ç

p );

13 Returns: ((T*) p )->~T()

allocator globals

N a ); ç

1 Returns: a .allocate( N ,0) . ç

çç

çç

çç

çç

ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

N a ); çç

2 ç Returns: a .allocate( N *sizeof(T,0) . ç

p x ); çç

p x ); çç

3 ç Requires: p allocator<T>::allocate ç

4 ç Effects: x .deallocate( p ) . ç

5 Returns: true .

6 Returns: false .

allocator

1 [ Example:

Treenode_allocator;

allocator ± 17

public:

private:

};

{

...

alloc_.destroy(p);

ç

}

~impl();

ç

}

public:

~shared_allocator();

ç

ç

};

Ð ]

1 raw_storage_iterator

OutputIterator operator*

operator& T ç

20 ±

public:

x );

element );

};

}

raw_storage_iterator(OutputIterator x );

2 Effects: x points.

3 Returns: *this

element );

4 Effects: element

5 Returns:

6 Effects:

7 Effects:

*

n );

1 Effects: n adjacent T objects.

2 Returns: A pair sizeof(T)

200)

p );

3 Effects: p points.

4 Requires: get_temporary_buffer .

1

operator* operator& T ç

uninitialized_copy InputIterator ç

ç

parameter ForwardIterator ç

__________________

200)

get_temporary_buffer template

huge

ç

20.4.4.1 uninitialized_copy ± 19

uninitialized_copy

ForwardIterator

uninitialized_copy(InputIterator first last ,

ForwardIterator result );

1 Effects: ç

çç

çç

çç

2 Returns: result

uninitialized_fill

first last ,

x );

1 Effects: ç

çç

çç

çç

uninitialized_fill_n

first n x );

1 Effects: ç

çç

çç

çç

auto_ptr

1 Template auto_ptr new

public:

ç

p ç

ç

ç

~auto_ptr();

ç

ç

ç

ç

};

}

20 ± auto_ptr

2 The auto_ptr auto_ptr owns

auto_ptr

auto_ptr

auto_ptr constructors

p ç

1 Requires: p X X delete p

p

2 Postconditions: *this p . *this owns *get() p

pointer.

a ç

3 Requires: Y X X Y* )

4 Effects: Calls a .release() .

5 Postconditions: *this a .release() . *this owns *get()

a owns * a .

a ç

6 Requires: Y X X Y* )

7 Effects: If *this owns *get() and a then a .release() .

8 Returns: *this .

9 Postconditions: *this a .release() . *this owns *get()

a owns * a .

~auto_ptr();

10 Effects: If *this owns *get() then .

auto_ptr members

ç

1 Requires:

2 Returns: *get()

ç

3 Returns: get()

ç

4 Returns: *this holds.

ç

5 Returns: get()

6 Postcondition: *this *get() .

1 Header <cstdlib>

Ð Header <cstdlib> synopsis

Functions:

ç ç ç

ç ç ç ç

2 <stdlib.h>, ç

3 calloc() , malloc() realloc()

(18.4).

4 free() .

S : ç

5 Header <cstring>

Ð Header <cstring> synopsis

Macro: NULL

Type: size_t

Functions:

ç ç ç ç ç ç

ç ç ç ç ç ç ç

6 <string.h> memchr() ç

S : ç

1 Header <ctime>

Ð Header <ctime> synopsis

Macros: NULL

Types: ç

Struct: tm

Functions:

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

2 <time.h>. ç

S : ç

[lib.strings]

1 ª characters, º ç

ç

ª characters. º

2 ç

Ð

<string> ç

<string>

<cctype>

<cwctype>

<cstring>

<cwchar>

<cstdlib> ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç

1 ç

char_traits<charT> char_traits<char> and ç

char_traits<wchar_t>

2

3

type CharT Traits

charT and traits . ç

4 char_traits<charT> ç

header <string> char_traits<char> and ç

char_traits<wchar_t>

1

Ð character character

char and wchar_t

Ð character

ç

21 ±

Ð traits

Ð NTCTS

charT(0) .

1 X CharT ; c ç

and d CharT ; p and q ; s ç

type CharT* ; n , i and j size_t ; e and f X::int_type ; ç

pos X::pos_type state X::state_type ;

Ð

assertion/note

pre/post-condition complexity

X::char ç

X::int _type ç

X::off _type ç

X::pos _type ç

X::state _type ç

X::assign(c,d) c=d

c d .

c d .

int linear

X::compare

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

j n ),

X::lt(p[j],q[j]) i j )

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

i

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

X::find(p,n,c) linear

char_type* q p,p+n ç

X::eq(q,c)

X::move(s,p,n) linear X::

char_type* i n

X::assign(s[i],p[i])

where p s,s+n s+n .

X::copy(s,p,n) linear X::

char_type* pre: p s,s+n s+n i n ), ç

performs X::assign(s[i],p[i]) .

linear

X::assign

(s,n,c)

X::

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

yields: s .

e if X::eq(e,X::eof())

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

constant X::

to_char_type(e)

X::

char_type c ,

X::eq_int_type(e,X::to_int_type(c)) is

true, c

constant

X::to_int_type

(c)

X::

int_type e

to_char_type and eq_int_type .

bool constant

X::eq_int_type

(e,f) c and d , X::eq(c,d)

X::eq_int_type(X::to_int_type(c),

X::to_int_type(d)) e

and f X::eof() .

constant

X::get_state

(pos)

X::

state_type yields: state pos .

X::eof() constant * X::

int_type e

X::eq_int_type(e,X::to_int_type(c)) is

c .

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

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

2 *

ç

<string> ç

3 charT *

21 ±

1 char_type

2 Requires: char_type INT_T

ç

char_type eof() int_type

ç

3 Requires: CHAR_T and TRAIT_T

OFF_T off_type ç

201)

4

Ð

Ð

5 OFF_T(-1)

6 OFF_T

7 POS_T POS_T

OFF_T

202)

ç

8 Requires: CHAR_T and TRAIT_T

POS_T pos_type ç

9 pos_type streambuf

10 Requires:

CHAR_T and TRAIT_T STATE_T state_type

codecvt<> facet

ç

[lib.char.traits.specializations] ç

21.1.4 char_traits specializations ç

}

1 * <string> char_traits .

__________________

201)

long .

202)

OFF_T and POS_T .

21.1.4 char_traits ± 5

2 char_traits<char> char char_traits ,

27.

3 ç

[lib.char.traits.specializations.char] ç

21.1.4.1 ç

template<> ç

ç

ç

ç

ç

ç

ç

*

};

}

1 <string> char_traits for char ç

2 int_type , pos_type , off_type state_type are int , streampos ,

streamoff mbstate_t respectively.

3 streampos

4 streamoff

5 mbstate_t <cwchar> ç

6 assign , eq lt = , == ,

and < respectively. ç

[lib.char.traits.specializations.wchar.t] ç

21.1.4.2 ç

21 ±

template<> ç

ç

ç

ç

ç

ç

ç

*

};

}

<string> char_traits for ç

wchar_t

1 int_type , pos_type , off_type state_type are wint_t ,

wstreampos , wstreamoff mbstate_t respectively.

2 wstreampos

3 wstreamoff

4 streampos and wstreampos streamoff and wstreamoff

5 mbstate_t <cwchar> ç

6 assign , eq lt = , == ,

and < respectively. ç

1 ç <string> ç

ç

objects. ç

2 ç <string> string and wstring ç

traits.

Header <string> synopsis

*

ç

ç

basic_string<charT,traits,Allocator>

lhs ,

rhs );

basic_string<charT,traits,Allocator>

lhs ,

rhs );

basic_string<charT,traits,Allocator>

operator+(charT lhs rhs );

basic_string<charT,traits,Allocator>

lhs ,

rhs ); ç

basic_string<charT,traits,Allocator>

lhs rhs );

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 );

ç

basic_istream<charT,traits>& ç

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

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

ç

ç

os , ç

str ); ç

ç

basic_istream<charT,traits>& ç

getline(basic_istream<charT,traits>& is , ç

basic_string<charT,traits,Allocator>& str , ç

charT delim ); ç

ç

basic_istream<charT,traits>& ç

getline(basic_istream<charT,traits>& is , ç

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

*

*

}

[lib.basic.string] ç basic_string ç

1 ç charT basic_string ç

ç

ª string º ç

charT ç

basic_string . ç

2 ç basic_string ç

basic_string ç

basic_string ç

3 ç . ç

4 ç

tion: ç

Ð a length length_error (19.1.4); ç

Ð an out-of-range out_of_range (19.1.5).

public:

ç

ç

ç

typedef ç

typedef ç

ç

ç

21 ± basic_string

a

str pos

size_type n a

s n a

s a

basic_string(size_type n c a

basic_string(InputIterator begin end ,

a

~basic_string();

str );

s );

c );

n c );

n );

res_arg ç

pos

pos );

str ); ç

s );

c );

str );

str pos ,

size_type n );

s n );

s );

n c );

first last );

basic_string ± 11

str pos ,

size_type n );

s n );

s );

n c );

first last );

pos1 str );

pos1 str ,

size_type pos2 n );

pos s n );

pos s );

pos n c );

p c

p n c );

p first last );

pos n

position );

first last );

pos1 n1 str );

pos1 n1 str ,

size_type pos2 n2 );

pos n1 s ,

size_type n2 );

pos n1 s );

pos n1 c );

i1 i2 str );

i1 i2 s n );

i1 i2 s );

i1 i2 ,

size_type n c );

i1 i2 ,

InputIterator j1 j2 );

s n pos

str pos

s pos n

s pos

c pos

str pos

s pos n

s pos

c pos

21 ± basic_string

str pos

s pos n

s pos

c pos

str ,

size_type pos

s pos n

s pos

c pos

str ,

size_type pos

s pos ,

size_type n

s pos

c pos

str ,

size_type pos

s pos ,

size_type n

s pos

c pos

pos n

str

pos1 n1 ,

str

pos1 n1 ,

str ,

size_type pos2 n2

pos1 n1 ,

s n2

};

}

[lib.string.cons] ç

21.3.1 basic_string constructors ç

1 basic_string Allocator

a

2 Effects: basic_string

Ð effects

data()

size() 0

capacity() ç ç ç ç ç

ç ç ç ç ç ç

str ,

size_type pos n

a

3 Requires: pos <= str .size() ç

4 Throws: out_of_range if pos > str .size() .

5 Effects: basic_string rlen

n and str pos

Ð effects

data()

rlen consecu- ç

ç

str

tion pos

size() rlen

capacity() size()

get_allocator() str .get _ allocator() ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç

s n ,

a

6 Requires: s n .

7 Throws: out_of_range if n .

8 Effects: basic_string

charT n s

Ð effects

data()

s

size() n

capacity() size() ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

s a

9 Requires: s

10 Effects: basic_string

charT traits::length( s ) s

Ð effects

data()

s

s )

capacity() size() ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

11 Notes: Uses traits::length() .

basic_string(size_type n c a

21 ± basic_string constructors

12 Requires: n

13 Throws: length_error if n .

14 Effects: basic_string

c n

Ð effects

data()

n

c

size() n

capacity() size() ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

basic_string(InputIterator begin end ,

a

15 Effects:

Ð effects

data()

[ begin , end )

size() begin and end

capacity() size() ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

16 Notes:

basic_string<charT,traits,Allocator>&

str );

17 Effects: If *this and str *this

Ð effects

data()

ç

str .size()

size() str .size()

capacity() size() ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

If *this and str

18 Returns: *this

basic_string<charT,traits,Allocator>&

s );

19 Returns: s ) .

20 Notes: Uses traits::length() .

c );

21 Returns: c ) . ç

[lib.string.iterators] ç

21.3.2 basic_string ç

1 Returns:

2 Returns:

3 Returns: reverse_iterator(end()) .

4 Returns: reverse_iterator(begin()) . ç

[lib.string.capacity] ç

21.3.3 basic_string capacity ç

1 Returns:

2 Returns: size() .

3 Returns:

n c );

4 Requires: n

5 Throws: length_error if n .

6 Effects: *this

Ð If n *this n

*this .

Ð If n *this n whose

first size() *this

c .

n );

7 Effects: resize( n ,charT()) .

8 Returns:

res_arg =0);

9 reserve() basic_string ç

10 Effects: After reserve() , capacity() reserve

21 ± basic_string capacity

11 Returns: . ç

[lib.string.access] ç

21.3.4 basic_string ç

pos

pos );

1 Effects: const

c_str() , data() const

2 Returns: If pos data()[ pos ] pos const

traits::eos()

pos

pos );

3 Requires: pos

4 Throws: out_of_range if pos .

5 Returns: operator[]( pos ) . ç

[lib.string.modifiers] ç

21.3.5 basic_string modifiers ç

[lib.string::op+=] ç

21.3.5.1 basic_string::operator+= ç

basic_string<charT,traits,Allocator>&

str ); ç

1 Returns: append( str ) . ç

s );

2 Returns: s ) .

3 Notes: Uses traits::length() .

c );

4 Returns: c ) . ç

[lib.string::append] ç

21.3.5.2 basic_string::append ç

basic_string<charT,traits,Allocator>&

str a ç

1 Returns: append( str .

basic_string<charT,traits,Allocator>&

str pos n , ç

a

2 Requires: pos <= str .size()

3 Throws: out_of_range if pos > str .size() .

4 Effects: rlen n and

str pos length_error if

rlen .

*this

rlen size() *this

str

tion pos .

5 Returns: *this .

basic_string<charT,traits,Allocator>&

s n );

21.3.5.2 basic_string::append ± 17

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

s );

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

8 Notes: Uses traits::length() .

basic_string<charT,traits,Allocator>&

append(size_type n c );

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

first last );

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

[lib.string::assign] ç

21.3.5.3 basic_string::assign ç

basic_string<charT,traits,Allocator>&

str a

1 Returns: assign( str .

basic_string<charT,traits,Allocator>&

str pos ,

size_type n a

2 Requires: pos <= str .size()

3 Throws: out_of_range if pos > str .size() .

4 Effects: rlen n and

str pos .

*this rlen

str pos .

5 Returns: *this .

basic_string<charT,traits,Allocator>&

s n );

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

s );

7 Returns: s )) .

8 Notes: Uses traits::length() .

basic_string<charT,traits,Allocator>&

assign(size_type n c );

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

first last );

10 Returns: assign(basic_string<charT,traits,Allocator>( first , last )) . ç

[lib.string::insert] ç

21.3.5.4 basic_string::insert ç

basic_string<charT,traits,Allocator>&

insert(size_type pos1 ,

str );

1 Returns: insert( pos1 , str ,0, npos ) . ç

21 ± basic_string::insert

basic_string<charT,traits,Allocator>&

insert(size_type pos1 ,

str ,

size_type pos2 n );

2 Requires pos1 and pos2 <= str .size()

3 Throws: out_of_range if pos1 or pos2 > str .size() .

4 Effects: rlen n and str .size()

- pos2 length_error if rlen .

*this

rlen pos1

*this rlen str begin-

pos2

*this .

5 Returns: *this .

basic_string<charT,traits,Allocator>&

insert(size_type pos s n );

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

basic_string<charT,traits,Allocator>&

insert(size_type pos s );

7 Returns: insert( pos ,basic_string<charT,traits,Allocator>( s )) .

8 Notes: Uses traits::length().

basic_string<charT,traits,Allocator>&

insert(size_type pos n c );

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

p c );

10 Requires: p *this .

11 Effects: c p .

12 Returns:

p n c );

13 Requires: p *this .

14 Effects: inserts n c p .

p first last );

15 Requires: p *this . [ first , last )

16 Effects: [ first , last )

p . ç

[lib.string::erase] ç

21.3.5.5 basic_string::erase ç

basic_string<charT,traits,Allocator>&

erase(size_type pos n

1 Requires: pos

2 Throws: out_of_range if pos .

3 Effects: xlen n and

pos .

*this xlen

pos *this ,

*this

pos + xlen .

21.3.5.5 basic_string::erase ± 19

4 Returns: *this .

p );

5 Requires: p *this .

6 Effects: p .

7 Returns: p

end()

first last );

8 Requires: first and last *this [ first , last ) .

9 Effects: [ first , last ) .

10 Returns: last

end() ç

[lib.string::replace] ç

21.3.5.6 basic_string::replace ç

basic_string<charT,traits,Allocator>&

replace(size_type pos1 n1 ,

str );

1 Returns: replace( pos1 , n1 , str npos ) .

basic_string<charT,traits,Allocator>&

replace(size_type pos1 n1 ,

str ,

size_type pos2 n2 );

2 Requires: pos1 pos2 <= str .size() .

3 Throws: out_of_range if pos1 or pos2 > str .size() .

4 Effects: xlen n1 and

pos1 rlen

n2 and str pos2 .

Throws length_error if xlen rlen .

*this

xlen + rlen pos1

*this rlen

by str pos2

*this pos1 + xlen .

5 Returns: *this .

basic_string<charT,traits,Allocator>&

replace(size_type pos n1 s n2 );

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

basic_string<charT,traits,Allocator>&

s );

7 Returns: replace( pos , n1 ,basic_string<charT,traits,Allocator>( s )) .

8 Notes: Uses traits::length() .

basic_string<charT,traits,Allocator>&

replace(size_type pos n1 ,

size_type n2 c );

9 Returns: replace( pos , n1 ,basic_string<charT,traits,Allocator>( n2 , c )) .

i1 i2 str );

10 Requires: i1 and i2 *this [ i1 , i2 ) .

11 Effects: *this i2 - i1

str .size() i1

*this str .size()

21 ± basic_string::replace

str

*this i2 .

12 Returns: *this .

13 Notes: str i2 - i1 ) .

basic_string&

replace(iterator i1 i2 s n );

14 Returns: replace( i1 , i2 ,basic_string( s , n )) .

15 Notes: n i2 - i1 ) .

i1 i2 s );

16 Returns: replace( i1 , i2 ,basic_string( s )) .

17 Notes: traits::length( s i2 - i1 ) .

Uses traits::length() .

i1 i2 n ,

charT c );

18 Returns: replace( i1 , i2 ,basic_string( n , c )) .

19 Notes: n i2 - i1 ) .

i1 i2 ,

InputIterator j1 j2 );

20 Returns: replace( i1 , i2 ,basic_string( j1 , j2 )) .

21 Notes: j2 - j1 i2 - i1 ) . ç

[lib.string::copy] ç

21.3.5.7 basic_string::copy ç

s n pos

1 Requires: pos

2 Throws: out_of_range if pos .

3 Effects: rlen n and

pos . s rlen elements.

s rlen

*this pos .

s .

4 Returns: rlen . ç

[lib.string::swap] ç

21.3.5.8 basic_string::swap ç

s );

1 Effects:

2 Postcondition: *this s , s

*this .

3 Complexity: s .get_allocator() . ç

[lib.string.ops] ç

21.3.6 basic_string ç

1 Returns: size() ele-

*this

traits::eos() .

2 Requires:

class basic_string this .

basic_string

3 Notes: Uses traits::eos() .

4 Returns: If size()

size() *this size() is

5 Requires:

const member

basic_string this .

6 Returns: ç

[lib.string::find] ç

21.3.6.1 basic_string::find ç

str ,

size_type pos

1 Effects: xpos

obtain:

Ð and xpos + str ;

Ð at( xpos + I str .at( I ) I str .

2 Returns: xpos xpos npos .

3 Notes: Uses traits::eq() .

s pos n

4 Returns: find(basic_string<charT,traits,Allocator>( s , n ), pos ) .

s pos

5 Returns: find(basic_string<charT,traits,Allocator>( s ), pos ) .

6 Notes: Uses traits::length() .

c pos

7 Returns: find(basic_string<charT,traits,Allocator>(1, c ), pos ) . ç

[lib.string::rfind] ç

21.3.6.2 basic_string::rfind ç

str ,

size_type pos

1 Effects: xpos

obtain:

Ð and xpos + str ;

Ð at( xpos + I str .at( I ) I str .

2 Returns: xpos xpos npos .

3 Notes: Uses traits::eq() .

s pos n

4 Returns: rfind(basic_string<charT,traits,Allocator>( s , n ), pos ) .

s pos

5 Returns: rfind(basic_string<charT,traits,Allocator>( s ), pos ) .

6 Notes: Uses traits::length() .

c pos

21 ± basic_string::rfind

7 Returns: rfind(basic_string<charT,traits,Allocator>(1, c ), pos ) . ç

[lib.string::find.first.of] ç

21.3.6.3 basic_string::find_first_of ç

size_type

str ,

size_type pos

1 Effects: xpos

obtain:

Ð and xpos ;

Ð at( xpos str .at( I ) I str .

2 Returns: xpos xpos npos .

3 Notes: Uses traits::eq() .

size_type

s pos n

4 Returns: find_first_of(basic_string<charT,traits,Allocator>( s , n ), pos ) .

s pos

5 Returns: find_first_of(basic_string<charT,traits,Allocator>( s ), pos ) .

6 Notes: Uses traits::length() .

c pos

7 Returns: find_first_of(basic_string<charT,traits,Allocator>(1, c ), pos ) . ç

[lib.string::find.last.of] ç

21.3.6.4 basic_string::find_last_of ç

size_type

str ,

size_type pos

1 Effects: xpos

obtain:

Ð xpos <= pos and pos ;

Ð at( xpos str .at( I ) I str .

2 Returns: xpos xpos npos .

3 Notes: Uses traits::eq() .

s pos n

4 Returns: find_last_of(basic_string<charT,traits,Allocator>( s , n ), pos ) .

s pos

5 Returns: find_last_of(basic_string<charT,traits,Allocator>( s ), pos ) .

6 Notes: Uses traits::length() .

c pos

7 Returns: find_last_of(basic_string<charT,traits,Allocator>(1, c ), pos ) . ç

[lib.string::find.first.not.of] ç

21.3.6.5 basic_string::find_first_not_of ç

size_type

str ,

1 Effects: xpos

obtain:

basic_string::find_first_not_of

Ð pos <= xpos and xpos ;

Ð at( xpos str .at( I ) I str .

2 Returns: xpos xpos npos .

3 Notes: Uses traits::eq() .

size_type

s pos n

4 Returns: find_first_not_of(basic_string<charT,traits,Allocator>( s , n ), pos ) .

s pos

5 Returns: find_first_not_of(basic_string<charT,traits,Allocator>( s ), pos ) .

6 Notes: Uses traits::length() .

c pos

7 Returns: find_first_not_of(basic_string<charT,traits,Allocator>(1, c ), pos ) . ç

[lib.string::find.last.not.of] ç

21.3.6.6 basic_string::find_last_not_of ç

size_type

str ,

size_type pos

1 Effects: xpos

obtain:

Ð xpos <= pos and pos ;

Ð at( xpos str .at( I )) I str .

2 Returns: xpos xpos npos .

3 Notes: Uses traits::eq() .

s pos ,

size_type n

4 Returns: find_last_not_of(basic_string<charT,traits,Allocator>( s , n ), pos ) .

s pos

5 Returns: find_last_not_of(basic_string<charT,traits,Allocator>( s ), pos ) .

6 Notes: Uses traits::length() .

c pos

7 Returns: find_last_not_of(basic_string<charT,traits,Allocator>(1, c ), pos ) . ç

[lib.string::substr] ç

21.3.6.7 basic_string::substr ç

basic_string<charT,traits,Allocator>

substr(size_type pos n

1 Requires: pos

2 Throws: out_of_range if pos .

3 Effects: rlen n and

pos .

4 Returns: basic_string<charT,traits,Allocator>(data()+ pos , rlen ) . ç

[lib.string::compare] ç

21.3.6.8 basic_string::compare ç

str )

1 Effects: rlen size() and

str.size()

.

21 ± basic_string::compare

2 Returns:

Ð compare() results

str

str

ç ç ç ç ç

ç ç ç ç ç ç

pos1 n1 ,

str

3 Returns:

basic_string<charT,traits,Allocator>(*this, pos1 , n1 ).compare(

str

pos1 n1 ,

str ,

size_type pos2 n2

4 Returns:

basic_string<charT,traits,Allocator>(*this, pos1 , n1 ).compare(

basic_string<charT,traits,Allocator>( str , pos2 , n2

s

5 Returns: this->compare(basic_string<charT,traits,Allocator>( s )) .

pos n1 ,

s n2

6 Returns:

basic_string<charT,traits,Allocator>(*this, pos , n1 ).compare(

basic_string<charT,traits,Allocator>( s , n2 ))

[lib.string.nonmembers] ç

21.3.7 basic_string ç

[lib.string::op+] ç

21.3.7.1 operator+ ç

basic_string<charT,traits,Allocator>

lhs ,

rhs );

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

basic_string<charT,traits,Allocator>

lhs ,

rhs );

2 Returns: basic_string<charT,traits,Allocator>( lhs rhs .

3 Notes: Uses traits::length() .

21.3.7.1 operator+ ± 25

basic_string<charT,traits,Allocator>

operator+(charT lhs ,

rhs );

4 Returns: basic_string<charT,traits,Allocator>(1, lhs rhs .

basic_string<charT,traits,Allocator>

lhs ,

rhs );

5 Returns: lhs rhs ) .

6 Notes: Uses traits::length() .

basic_string<charT,traits,Allocator>

lhs ,

charT rhs );

7 Returns: lhs rhs ) . ç

[lib.string::operator==] ç

21.3.7.2 operator== ç

lhs ,

rhs );

1 Returns: lhs .compare( rhs .

lhs ,

rhs );

2 Returns: basic_string<charT,traits,Allocator>( lhs rhs .

lhs ,

rhs );

3 Returns: lhs rhs ) .

4 Notes: Uses traits::length() . ç

[lib.string::op!=] ç

21.3.7.3 operator!= ç

lhs ,

rhs );

1 Returns: !( lhs == rhs ) .

lhs ,

rhs );

2 Returns: basic_string<charT,traits,Allocator>( lhs rhs .

lhs ,

rhs );

3 Returns: lhs rhs ) .

4 Notes: Uses traits::length() . ç

21 ± operator<

[lib.string::op < ] ç

21.3.7.4 operator< ç

lhs ,

rhs );

1 Returns: lhs .compare( rhs .

lhs ,

rhs );

2 Returns: basic_string<charT,traits,Allocator>( lhs rhs .

lhs ,

rhs );

3 Returns: lhs rhs ) . ç

[lib.string::op > ] ç

21.3.7.5 operator> ç

lhs ,

rhs );

1 Returns: lhs .compare( rhs .

lhs ,

rhs );

2 Returns: basic_string<charT,traits,Allocator>( lhs rhs .

lhs ,

rhs );

3 Returns: lhs rhs ) . ç

[lib.string::op < =] ç

21.3.7.6 operator<= ç

lhs ,

rhs );

1 Returns: lhs .compare( rhs .

lhs ,

rhs );

2 Returns: basic_string<charT,traits,Allocator>( lhs rhs .

lhs ,

rhs );

3 Returns: lhs rhs ) . ç

[lib.string::op > =] ç

21.3.7.7 operator>= ç

lhs ,

rhs );

21.3.7.7 operator>= ± 27

1 Returns: lhs .compare( rhs .

lhs ,

rhs );

2 Returns: basic_string<charT,traits,Allocator>( lhs rhs .

lhs ,

rhs );

3 Returns: lhs rhs ) .

[lib.string.special] ç

21.3.7.8 swap ç

lhs ,

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

1 Effects: lhs .swap( rhs ); ç

[lib.string.io] ç ç

ç

basic_istream<charT,traits>& ç

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

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

1 Effects: sentry object k k ç

basic_istream<charT,traits>::sentry k ( is ) bool( k ) ç

str .erase() is str ç

str .append(1, c ) is .width() n ç

is .width() n is str .max_size() ç

Ð n

Ð

Ð isspace( c ,getloc()) c ç

is .width(0) sentry object k

2 Returns: is

ç

ç

os , ç

str ); ç

3 Effects:

os .write( str .data(), str .size()) ç

4 Returns: os ç

çç

Note: çç

çç

ç ç ç ç ç ç

ç

ç

ç

ç

21 ±

ç

basic_istream<charT,traits>& ç

getline(basic_istream<charT,traits>& is , ç

basic_string<charT,traits,Allocator>& str , ç

charT delim ); ç

5 Effects: sentry object k ç

basic_istream<charT,traits>::sentry k ( is ) bool( k ) ç

str .erase() is str ç

str .append(1, c )

Ð getline ç

is .setstate(ios_base::eofbit) ).

Ð c == delim c c

(27.4.5.3)

Ð str .max_size()

is .setstate(ios_base::failbit) (27.4.5.3)

6 sentry ç

object k

7 is .setstate(ios_base::failbit) ç

throw ios_base::failure (27.4.5.3).

8 Returns: is . *

ç

basic_istream<charT,traits>& ç

getline(basic_istream<charT,traits>& is , ç

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

9 * Returns: getline( is , str , is .widen(’\n’)) *

1 <cctype> , <cwctype> , <cstring> , <cwchar>

<cstdlib> *

Ð Header <cctype> synopsis

Functions:

ç ç ç ç ç ç

ç ç ç ç ç ç ç

Ð Header <cwctype> synopsis

_______________________________________________________________________

_______________________________________________________________________

Macro:

_______________________________________________________________________

Types:

_______________________________________________________________________

Functions:

ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

Ð Header <cstring> synopsis

Macro:

Type:

Functions:

ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç

Ð Header <cwchar> synopsis

____________________________________________________________________________________

____________________________________________________________________________________

Macros:

____________________________________________________________________________________

Types:

____________________________________________________________________________________

Functions:

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

Ð Header <cstdlib> synopsis

Macros: MB_CUR_MAX

Functions:

ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

21 ±

2 <type.h> , <wctype.h> , ç

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

3 wchar_t (2.11).

4

s c );

s c );

5

6

tions:

s1 s2 );

s1 s2 );

7

8

s c );

s c );

9

10

s1 s2 );

s1 s2 );

11

12

s c n );

s c n );

13

14

s c );

s c );

15

16

declarations:

s1 s2 );

s1 s2 );

17

18

s c );

s c );

19

20

larations:

s1 s2 );

s1 s2 );

21

22

rations:

s c n );

s c n );

23

S :

[lib.localization]

1

2

Ð

locale Categories

<locale>

<clocale> ç ç ç ç ç

ç ç ç ç ç ç

Header <locale> synopsis

**

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

22 ±

ç

ç

ç

ç

ç

ç

}

1 <locale>

203)

locale

__________________

203)

<ctime> .

locale ± 3

public:

other

std_name );

other std_name

other f );

other ,

one );

other one

other

other

other

};

}

1 Class locale type

2 locale use_facet<> and

has_facet<> .

3 [ Example: operator<<

204)

__________________

204)

put ostreambuf_iterator<charT,traits> .

22 ± locale

basic_ostream<charT,traits>&

{

}

}

Ð ]

4 use_facet<Facet>(loc)

Facet global

bad_cast

has_facet<Facet>()

5 [ Note: use_facet<> and has_facet<> ç

Ð

strings.

Ð ctype isdigit() and

isspace() loc isspace( c , loc )

Ð ]

6

use_facet<>

7 locale is immutable

8

Note:

imbue() Ð ]

9 A locale "POSIX"

locale::name()

string ª * º .

locale types

locale::category

1 Valid category locale none , collate , ctype ,

monetary , numeric , time messages locale member all

is true | and & ç locale::category ± 5

2 locale category category

LC_CTYPE <cctype> category

Ð

codecvt<char,char,mbstate_t>,

codecvt<char,wchar_t,mbstate_t>,

codecvt<wchar_t,char,mbstate_t>

*

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

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

3 * loc locale::classic() Facet that

has_facet< Facet >( loc ) locale

locale::category

4

22 ± locale::category

Ð

moneypunct_byname<wchar_t,International>,

money_get<char,InputIterator>, ç

money_get<wchar_t,InputIterator>, ç

money_put<char,OutputIterator>, ç

money_put<wchar_t,OutputIterator> ç

time_get_byname<char,InputIterator>,

time_get<wchar_t,OutputIterator>,

time_get_byname<wchar_t,OutputIterator>,

time_put<char,OutputIterator>,

time_put_byname<char,OutputIterator>,

time_put<wchar_t,OutputIterator>

time_put_byname<wchar_t,OutputIterator> ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

5 num_get<> and num_put<>

numpunct<> and ctype<>

6 InputIterator or

OutputIterator

name C

locale::facet

protected:

private:

};

}

1 Class facet facet

locale::facet

Facet

not locale::facet ± 7

2 The refs

Ð If ( refs

Ð if ( refs

3 facet

explicit

4 ª ... _byname º

refs ª ... _byname º

locale::id

public:

id();

private:

};

}

1

2 [ Note:

locale

id

Ð ]

locale

1

2 Effects: locale::global(locale&)

locale::classic() Note:

argument. Ð ]

other

3 Effects: other .

other

4 Effects: other

5 Returns: *this

std_name );

6 Effects: "POSIX"

7 Throws: runtime_error

8 Notes: "C" , ""

22 ±

locale

other std_name

9 Effects: other category argu-

locale( std_name ) .

10 Throws: runtime_error

11 Notes: other

other f );

12 Effects: Facet

f

other .

13 Notes:

_ error.

ç ç ç

ç

ç

other one );

14 Effects:

Facet

15 Throws: runtime_error if has_facet< Facet >( one ) is false . ç

16 Notes:

other one cats );

17 Effects:

cats

18 Notes:

19

locale members

1 Returns: *this "*" .

locale operators

other

1 Returns: true

false otherwise.

other

2 Returns: other )

s1 ,

s2

3 Effects: collate<charT> facet.

4 Notes: locale

5 Returns:

s1 .data(), s1 .data()+ s1 .size(),

s2 .data(), s2 .data()+ s2

22.1.1.4 locale ± 9

6 [ Example: v loc

Ð ]

locale

loc );

1

2 Effects: locale()

3 Returns: locale() .

4 The "C" locale.

5 Returns: "C"

locale("C") .

6 Notes:

locale globals

Facet Facet loc );

1

2 Returns: loc

3 Throws: bad_cast if has_facet<Facet>(*this) is false .

4 Notes: loc exists.

Is bad_cast ç ç ç

ç

ç

Facet loc

5 Returns: loc *

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

c loc

22 ±

1 is F

loc ).is(ctype_base:: F , c )

where F ctype_base::mask

205)

c loc

1 Returns: .

c loc

2 Returns: .

locale categories

1

<< and >> put() and get() , ç

ios_base& flags() , ç

precision() width()

getloc()

fill

2 The put() *

get() ios_base::iostate&

ios_base::failbit

ctype category

public:

};

};

}

1 mask

ctype

public:

refs

__________________

205)

ctype<> ctype<>::is .

ctype ± 11

m c

low high

m ,

low high

m ,

low high

low high

c

low high

c

low high to

c dfault

low dfault ,

char* to

protected:

~ctype();

m c

low high ,

mask* vec

m ,

low high

m ,

low high

low high

low high

low high ,

charT* dest

dfault

low high ,

char dfault dest

};

1 * Class ctype <cctype> features. istream

ctype<>

2

ctype members

m c

low high ,

mask* vec

1 Returns: do_is( m , c ) or do_is( low , high , vec )

m ,

low high

2 Returns: do_scan_is( m , low , high )

m ,

low high

22 ± ctype members

3 Returns: do_scan_not( m , low , high )

low high

4 Returns: do_toupper( c ) or do_toupper( low , high )

c

low high

5 Returns: do_tolower( c ) or do_tolower( low , high )

c

low high to

6 Returns: do_widen( c ) or do_widen( low , high , to )

c dfault

low dfault ,

char* to

7 Returns: do_narrow( c , dfault ) or do_narrow( low , high , dfault , to )

ctype

m c

low high ,

mask* vec

1 Effects:

M ctype_base::mask M * p where ( low <= p &&

p < high ) vec [ p - low ] .

2 Returns: ( M & m true ç

high .

m ,

low high

3 Effects: m .

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

high .

m ,

low high

5 Effects: m .

6 Returns: p [ low , high ) is(* p )

false high .

c

low high

7 Effects: * p in

[ low , high )

8 Returns:

high .

c

low high

9 Effects: * p in

[ low , high )

ter.

10 Returns:

high .

22.2.1.1.2 ctype ± 13

c

low high ,

charT* dest

11 Effects: char char

charT

’-’ , ’+’

ctype ctype<charT> facet ctw ctype_base::mask

value M (is( M , c ctw .is( M c is true .

206)

* p [ low , high )

dest [ p - low ] .

12 Returns: high .

c dfault

low high ,

char dfault dest

13 Effects: charT charT val-

char

’-’ , ’+’

ctype ctype<char> facet ctc

ctype_base::mask value M ,

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

is true (unless do_narrow returns dfault c

(do_narrow( c , dfault )-’0’)

* p [ low , high ) dfault

dest [ p - low ] .

14 Returns: dfault

high .

ctype_byname

__________________

206)

c

22 ±

ctype_byname

public:

refs

protected:

~ctype_byname();

m c

low high ,

mask* vec

m ,

low high

m ,

low high

low high

low high

low high ,

charT* dest

dfault

low high ,

char dfault dest

};

}

ctype specializations

ç

ç

public:

tab del

size_t refs

m c

low high vec

m ,

low high

m ,

low high

c

low high

c

low high

c

low high to

c dfault

low high dfault ,

char* to

IMPLEMENTATION_DEFINED ;

22.2.1.3 ctype ± 15

protected:

~ctype();

low high

low high

};

}

1 ctype<char> char

mented inline .

207)

table_size

ctype<char> destructor

~ctype();

1 Effects: delete

.

ctype<char> members

1 ç values v where ( v ,

table()[ v ]

v

tbl del

size_t refs

2 Precondition: tbl table_size elements.

3 Effects: refs

m c

low high ,

mask* vec

4 Effects: * p [ low , high ) vec [ p - low ] to

p ] .

5 Returns:

high .

m ,

low high

6 Returns: p [ low , high )

p

is true .

m ,

low high

7 Returns: p [ low , high )

p

is false .

__________________

207)

char (not and

ctype<char> .

22 ± ctype<char> members

c

low high

8 Returns: do_toupper( c ) or do_toupper( low , high )

c

low high

9 Returns: do_tolower( c ) or do_tolower( low , high )

c

low high ,

char* to

10 Effects: ::memcpy( to , low , high - low )

11 Returns: c or hi

c

low high ,

to

12 Effects: ::memcpy( to , low , high - low )

13 Returns: c or high .

14 Returns: classic_table() .

ctype<char>

1 Returns: table_size

ctype<char>

ctype

(22.2.1.1.1).

_ byname < char >

ç

public:

refs

protected:

~ctype_byname();

low high

low high

};

}

1 codecvt ± 17

codecvt

public:

};

ç

public:

ç

ç

refs

state , ç

from from_end from_next , ç

externT* to to_limit to_next ç

state , ç

from from_end from_next , ç

internT* to to_limit to_next ç

ç

from end , ç

size_t max

protected:

~codecvt();

state , ç

from from_end from_next , ç

externT* to to_limit to_next ç

state , ç

from from_end from_next , ç

internT* to to_limit to_next ç

ç

from end , ç

size_t max

};

}

1 codecvt<internT,externT,stateT> ç

ç

2 The stateT

3 <wchar_t,char,mbstate_t> and ç

<char,char,mbstate_t> ç

always_noconv() returns true and max_length() returns 1

mbstate_t

stateT stateT

do_convert

22 ± codecvt members

codecvt members

state , ç

from from_end from_next , ç

externT* to to_limit to_next ç

1 Returns: do_out( state , from , from_end , from_next , to , to_limit , to_next ) ç

state , çç

from from_end from_next , çç

internT* to to_limit to_next çç

2 ç Returns: do_in( state , from , from_end , from_next , to , to_limit , to_next ) ç

çç

3 ç Returns: do_encoding()

4 Returns: do_always_noconv() ç

state from from_end , ç

size_t max

5 Returns: do_length( state , from , from_end , max ) ç

6 Returns: do_max_length() ç

codecvt

state , ç

from from_end from_next , ç

externT* to to_limit to_next ç

state , ç

from from_end from_next , ç

internT* to to_limit to_next ç

1 Preconditions: ( from <= from_end && to <= to_end ) true ; state initialized,

sequence.

2 Effects: [ from , from_end ) ç

to ( from_end - from ) ç

( to_limit - to ) ç

from_next and to_next

Note: ç

(returns noconv to_next to from_next from .

Ð ]

3 Notes: state

[ Note:

Ð ]

4 Returns:

22.2.1.5.2 codecvt ± 19

Ð values

ok

partial

error from_type

noconv ç ç ç ç ç ç

ç ç ç ç ç ç ç

partial ( from_next == from_end ) ç

ç

ç

çç

5 ç Returns: ç

208)

.

6 Returns: true if do_convert() returns noconv

<char,char,mbstate_t> returns true false . ç

state from from_end , ç

size_t max

7 Preconditions: ( from <= from_end ) true ; state

8 Returns: ( from_next - from ) where from_next

[ from , from_end ] [ from , from_next ) represents

max internT ç

max and ( from_end - from ) .

9 Returns: do_length( state , from , from_end ,1)

[ from , from_end ) and stateT value state . ç

codecvt_byname

__________________

208)

_

22 ±

codecvt_byname

ç

ç

public:

refs

protected:

~codecvt_byname();

state , ç

from from_end from_next , ç

externT* to to_limit to_next ç

state , ç

from from_end from_next , ç

internT* to to_limit to_next ç

ç

from end , ç

size_t max

};

}

1 num_get<> and num_put<>

209)

2 ios_base&

numpunct<>

ctype<>

3 num_get<> and num_put<> member

num_get

public:

refs

__________________

209)

Parsing "-1" get() num_get ± 21

in end

ios_base::iostate& err v

in end

ios_base::iostate& err v

in end

ios_base::iostate& err v

in end

ios_base::iostate& err v

in end

ios_base::iostate& err v

in end

ios_base::iostate& err v

in end

ios_base::iostate& err v

in end

ios_base::iostate& err v

in end ç

ios_base::iostate& err v ç

protected:

~num_get();

ios_base::iostate& err v

ios_base::iostate& err v

ios_base::iostate& err v

ios_base::iostate& err v

ios_base::iostate& err v

ios_base::iostate& err v

ios_base::iostate& err v

ios_base::iostate& err v

ç

ios_base::iostate& err v ç

};

}

1 num_get

num_get members

22 ± num_get members

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str , ç

ios_base::iostate& err val ç

1 Returns: do_get( in , end , str , err , val ) .

num_get

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str ,

ios_base::iostate& err val

in end str , ç

ios_base::iostate& err val ç

1 * Effects: in str .flags() , use_facet<

loc ) loc )

val

2

Ð ç

Ð in char ç

Ð

3 Returns

4

str .flags();

5

22.2.2.1.2 num_get ± 23

Ð

State stdio equivalent

signed %d

unsigned %u ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

6 %g .

7 void* %p . ç

8 ç

Ð

___________________________________

___________________________________

___________________________________

none ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

9 If in == end charT in ç

loc

loc

ç

ç

loc ).do_thousands_sep()

&&

loc

10 *

If discard

c

11 in ++in ç

12

Ð char ç

std::scanf) val val and ç

ios_base::goodbit

Ð char ç

ios_base::failbit ç

ç

use_facet<numpunct<charT> > ( loc ).do _ grouping()

22 ± num_get

ç ç ç

ç

ç

ios_base::failbit ç

13 in == end then ç

err |=ios_base::eofbit

in end str ,

ios_base::iostate& err val

14 Effects: If ( str .flags()&&ios_base::boolalpha)==0 ç

int val false is ç

true err |=ios_base::failbit ç

15 use_facet<ctype<charT> ç

>(f6loc ).truename() or ).falsename() depending ç

val is true or false (respectively). ç

16 in != end charT ç

*in++ err

Ð goodbit . ç

Ð in != end eofbit

Ð Otherwise, failbit . ç

17 ç

Returns:

num_put

public:

refs

s f fill v

s f fill v

s f fill ,

v

s f fill ,

double v

s f fill ,

v

s f fill , ç

void* v ç num_put ± 25

protected:

~num_put();

fill ,

bool v

fill ,

long v

fill ,

fill ,

double v

fill ,

v

fill , ç

void* v ç

};

}

1 num_put

num_put members

out str fill ,

long val

out str fill ,

val

out str fill ,

double val

out str fill ,

val

out str fill , ç

void* val ç

1 Returns: do_put( out , str , fill , val ) .

num_put

out str fill ,

bool val

out str fill ,

long val

out str fill ,

val

out str fill ,

double val

out str fill ,

val

out str fill , ç

void* val ç

1 * Effects: out val

locale loc = str .getloc();

loc ç ç ç

ç

ç

Ð spec ç

printf

22 ± num_put

std::printf( spec , val )

*

Ð char charT ç

>( str.getloc() )

Ð ç

fill char ç

ç ç ç ç

ç

ç

ç

Ð out .

2

3 Returns: out .

4

ç

ç

ç

ç

ç

ç

5

6 ç

Ð

________________________________________________________________________

State stdio equivalent

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

%d

________________________________________________________________________

%u ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

7

22.2.2.2.2 num_put ± 27

Ð

______________________________________________________________________________

State stdio equivalent

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

otherwise %G ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

8 ç

Ð

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

9

Ð

__________________________________________________________________

stdio equivalent

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

ç ç ç ç ç ç

ç ç ç ç ç ç ç

10

0 precision()

11 void* %p . ç

12 ç char’s

printf( s , val ) where s

13 c charT via charT( c ) ç

14 punct

str.getloc() ) ç

15 punct .thousands_sep()

punct .do_grouping() ç

16 punct .decimal_point()

17

22 ± num_put

18

Ð

ç

ç

ç

ç

ç

tion

ç adjustfield==internal ç

otherwise ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç

ç

ç ç ç ç

ç

ç

ç

19 width() charT width() , ç

fill

width() .

20 width(0)

21 charT’s ç

* out

out.failed() ç

out str fill ,

bool val

22 Effects: If ( str .flags()&ios_base::boolalpha)==0

ç

string_type s =

val _ facet < ctype < charT (f6loc ).truename()

s into out .

numpunct

public:

__________________

210)

#o 0 not numpunct ± 29

refs

protected:

~numpunct();

};

}

1 numpunct<> ª C º

the ª ... _byname º

2 digit

fmtflags whitespace ctype<charT>

thousands-sep and decimal-point numpunct<charT> mem-

thousands-sep do_grouping()

digits

Note:

ç ç ç ç

ç

ç

ç

numpunct members

1 Returns: do_decimal_point()

2 Returns: do_thousands_sep() *

3 Returns: do_grouping()

22 ± numpunct members

4 Returns: do_truename() or do_falsename()

numpunct

1 Returns: ’.’ .

2 Returns: ’,’ .

3 Returns: _ string < char > vec vec [ i ]

211)

i

vec i ( i -1) ( i vec [ i ]<=0

|| vec [ i ]==CHAR_MAX)

4 Returns: true or false

"true" and "false" .

numpunct_byname

public:

refs

protected:

~numpunct_byname();

};

}

collate

public:

refs

__________________

211)

"3" collate ± 31

low1 high1 , ç

low2 high2

low high

low high

protected:

~collate();

low1 high1 ,

low2 high2

low high

low high

};

}

1 collate<charT>

operator()

2 * p [ low , high ) .

collate members

low1 high1 ,

low2 high2

1 Returns: do_compare( low 1, high1 , low2 , high2 )

low high

2 Returns: do_transform( low , high )

low high

3 Returns: do_hash( low , high )

collate

low1 high1 ,

low2 high2

1 Returns: 1 -1

low high

2 Returns: A basic_string<charT>

transform() do_compare()

strings.

212)

low high

3 Returns: hash()

do_compare() Note:

. Ð ]

__________________

212)

22 ±

collate_byname

collate_byname

public:

protected:

~collate_byname();

low1 high1 ,

low2 high2

low high

low high

};

1 Templates time_get<charT,InputIterator> and time_put<charT,OutputIterator> ç

ios_base& , ç

ios_base::iostate& fill ctype<>

time_get

public:

};

public:

refs

s end f ,

ios_base::iostate& err t

s end f ,

ios_base::iostate& err t

s end f ,

ios_base::iostate& err t

s end f ,

ios_base::iostate& err t

s end f ,

ios_base::iostate& err t time_get ± 33

protected:

~time_get();

s end

ios_base::iostate& err t

s end

ios_base::iostate& err t

s end

ios_base::iostate& err t

s

ios_base::iostate& err t

s end

ios_base::iostate& err t

};

}

1 time_get struct

tm get

time_put<>::put

213)

time_get members

1 Returns: do_date_order()

s end str ,

ios_base::iostate& err t

2 Returns: do_get_time( s , end , str , err , t )

s end str ,

ios_base::iostate& err t

3 Returns: do_get_date( s , end , str , err , t )

s end str ,

ios_base::iostate& err t

s end str ,

ios_base::iostate& err t

4 Returns: do_get_weekday( s , end , str , err , t ) or do_get_monthname( s , end ,

str , err , t

s end str ,

ios_base::iostate& err t

5 Returns: do_get_year( s , end , str , err , t )

time_get

1 Returns:

214)

Returns no_order ’x’ con-

*

__________________

213)

214)

no_order

22 ± time_get

s end str ,

ios_base::iostate& err t

2 Effects: s

time_put<>::put ’X’

3 Returns:

time.

s end str ,

ios_base::iostate& err t

4 Effects: s

time_put<>::put ’x’

5 Returns:

date.

s end str ,

ios_base::iostate& err t

s end str ,

ios_base::iostate& err t

6 Effects: s

member

accordingly.

7 Returns:

s end str ,

ios_base::iostate& err t

8 Effects: s

t ->tm_year

9 Returns:

identifier.

time_get_byname

public:

protected:

~time_get_byname();

s end

ios_base::iostate& err t

s end

ios_base::iostate& err t

s end

ios_base::iostate& err t

s end

ios_base::iostate& err t

s end

ios_base::iostate& err t

};

} time_put ± 35

time_put

public:

refs

s f fill tmb ,

pattern pat_end

s f fill ,

tmb format modifier

protected:

~time_put();

s t ,

char format modifier

};

}

time_put members

s fill t ,

pattern pat_end

s fill t ,

char format modifier

1 Effects: % pat-

tern and pat_end

strftime() ctype<>::narrow()

[ Note: narrow() %

identified. Ð ]

do_put()

2 Returns:

time_put

s fill t ,

char format modifier

1 Effects: t s

format and modifier

strftime() .

215)

2 Returns:

time_put_byname

__________________

215)

modifier

22 ±

time_put_byname

{

public:

refs

protected:

~time_put_byname();

s t ,

char format modifier

};

}

1

2 money_get<> and money_put<> ios_base& , ios_base::iostate& ç

fill moneypunct<> and ctype<>

money_get

ç

public:

s end intl, ç

ç

ç

ç

ç

ç

protected:

~money_get();

ç

ios_base::iostate& err units

ç

ios_base::iostate& err digits

};

}

22.2.6.1.1 money_get ± 37

money_get members

s end intl , ç

ios_base& f err , ç

quant ç

s end intl f , ç

ios_base::iostate& err quant

1 Returns: do_get( s , end , intl , f , err , quant ) ç

money_get

s end intl , ç

ios_base& str err , ç

units ç

s end intl , ç

ios_base& ç

ç

1 Effects: s str .flags()

moneypunct<charT,true> or moneypunct<charT,false> ç

str.getloc() intl is true or false ç

moneypunct<>::neg_format()

216)

Where space or none

( str

Example: If

showbase

Ð units or digits

units digits ’-’

units or digits

2 Returns:

quantity.

ç ç ç

ç

ç

money_put

public:

__________________

216)

$1,056.23 units digits , ª 105623 º .

22 ± money_put

s intl f , ç

char_type fill units ç

s intl f , ç

char_type fill digits ç

*

protected:

~money_put();

fill , ç

units ç

fill , ç

digits

};

}

money_put members

s intl f fill , ç

quant

s intl f fill , ç

quant

1 Returns: do_put( s , intl , f , loc , quant ) ç

money_put

s intl str , ç

char_type fill units ç

s intl str , ç

char_type fill digits ç

1 Effects: s moneypunct<charT,true> ç

or moneypunch<charT,false> loc intl is true or false ç

str .flags() units digits

’-’

2 Notes: ( str is

(( str the

none or space

( _ lib.money.get.virtuals _ ).

3 Returns:

moneypunct

public:

};

public:

moneypunct ± 39

protected:

~moneypunct();

};

}

1 numpunct<> value

if frac_digits

decimal-point and thousands-separator

frac_digits .

moneypunct members

1 F do_ F () .

moneypunct

1 Returns: do_frac_digits()

217)

__________________

217)

’.’ .

22 ±

moneypunct

2 Returns: do_grouping()

218)

3 Returns: numpunct<charT>::do_grouping() .

219)

4 Returns:

220)

5 Returns: do _ positive _

221)

do _ negative _

6 Returns:

222)

7 Returns: A pattern

symbol , sign , value space or

none none space

type pattern

223)

moneypunct_byname

public:

refs

protected:

~moneypunct_byname();

};

}

__________________

218)

’,’ .

219)

( not "3" ).

220)

true

space.

221)

222)

223)

do_curr_sym() .

1 Class messages<charT>

messages

public:

};

public:

refs

fn

c set msgid ,

dfault

c

protected:

~messages();

set msgid ,

dfault

};

}

1 messages_base::catalog get and close ç

open .

messages members

name loc

1 Returns: do_open( name , loc ) .

cat set msgid ,

dfault

2 Returns: do_get( cat , set , msgid , dfault ) .

cat

3 Effects: Calls do_close( cat ) .

messages

name ,

loc

1 Returns: get()

name

close() .

22 ± messages

2 Notes: loc

needed.

cat set msgid ,

dfault

3 Requires: cat open()

4 Returns: set , msgid dfault

dfault .

cat

5 Requires: cat open()

6 Effects: cat .

7 Notes:

messages_byname

public:

refs

protected:

~messages_byname();

set msgid ,

dfault

};

}

1

locale::facet

member: .

2 [ Note: Ð ]

3

use

bad_cast

4 [ Example:

{

locale::global(locale(""));

c_function();

}

Ð ]

5 [ Example:

{

locale::global(locale(""));

cin.imbue(locale());

cout.imbue(locale());

cerr.imbue(locale());

}

Ð ]

6 [ Example:

{

cin.imbue(locale(""));

cout.imbue(locale::classic());

}

3.456,78 3456.78 . Ð ]

7

8 [ Example:

...

...

public:

};

...

locale .

9 Date::asString()

10 << and >> ª hitchhikes º

22 ±

{

}

{

s.setstate(err);

}

}

Ð ]

11

locale::facet id ,

12 [ Example:

public:

protected:

};

}

{

}

13 Ð ]

14 [ Example: id

numpunct<charT>

protected:

public:

};

}

{

cout.imbue(loc);

}

Ð ]

1 Header <clocale>

22 ±

Ð Header <clocale> synopsis

Macros:

NULL

Struct: lconv

Functions: ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

2 <locale.h> . ç

S : *

[lib.containers]

1

2

Ð

<deque> ç

<list>

<queue>

<stack>

<vector>

<map>

<set>

23.3.5 ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç

1 ç

2 ç

Example: ç

vector<int> ç

3 ç CopyConstructible

Assignable types.

4 T t T u

const ) T .

Ð Assignable requirements

u ç ç

ç ç ç

5 X T , A X , a

and b X , u r X& .

23 ±

Ð

ç

assertion/note ç

pre/post-condition complexity

ç

ç

is Assignable ç

ç

X::reference T ç

ç

X::const_reference T ç

ç

X::iterator T çç

ç

ç

X::const_iterator çç

ç ç

ç

ç

X::difference_type çç

of X::iterator and ç

X::const_iterator ç

ç

X::size_type ç size_type ç

ç

difference_type ç

ç

X::allocator_type A ç

ç

constant çç

a ç

ç

post: ç

ç

ç

ç

ç

ç

post: ç

ç

ç

linear çç

a ç

ç ç

const_iterator

a

const_iterator

a

a.size()==b.size()

bool linear

ç

ç

a.get_allocator() ç

== ç

b.get_allocator() ç

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

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

Ð

complexity

post:

(&r)->X::~X();

constant

constant

container.

a.empty() constant

bool linear lexicographical_

compare(a.begin(),

a.end(),b.begin(),

b.end()) pre: <

T . <

tion.

linear

linear

linear ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

swap() , equal() and lexicographical_compare()

25.

6 size()

7 begin() end()

;

8

Allocator& argument

9

reversible

23 ±

Ð

assertion/note

pre/post-condition complexity

T X::reverse_

iterator reverse_iterator<iterator,

difference_type>

reverse_bidirectional_

iterator<iterator,

difference_type>

X::const_

reverse_

iterator reverse_iterator<

const_iterator,

value_type,

const_reference,

difference_type>

reverse_bidirectional_

iterator<const_iterator,

value_type,

const_reference,

difference_type>

constant reverse_iterator ;

const_reverse_

iterator

a

constant reverse_iterator ;

const_reverse_

iterator

a ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç 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

vector , list

deque

stack queue

define).

2 vector , list deque

accordingly. vector list

deque

3 X a X , i and j

n X::size_type , p and *

q2 a , q and q1 a ,

t X::value_type .

4

Ð

assertion/note

pre/post-condition

post: .

n t .

post: between i and j .

[i,j) .

a.insert(p,t) iterator t before p .

a.insert(p,n,t) void t before p .

a.insert(p,i,j) void [i,j) before p .

a.erase(q) iterator q .

a.erase(q1,q2) iterator [q1,q2) .

a.clear() ç

post: .

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

5 iterator and const_iterator

6 a.insert(p,t) t a .

7 a.erase(q) q

a.end()

8 a.erase(q1,q2) q2

a.end()

9

Ð

operational

semantics container

for

constant a

for

constant a

a.push_front(x) void

a.push_back(x) void

a.pop_front() void

a.pop_back() void

for

constant a

for

constant a ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

10 at() at() throws

out_of_range if .

23 ±

1

set , multiset , map and multimap .

2 Key Compare

Key map and multimap

type T Key Compare

3 not the

operator== k1 and k2

object comp , .

4

. set and map multiset and multimap support

5 For set and multiset map and multimap

.

6 iterator

7 X a X , a_uniq X when X supports

a_eq X when X i and j

value_type , p and q2

to a , q and q1 a , t

X::value_type and k X::key_type .

Ð

assertion/note

pre/post-condition complexity

is Assignable

less<key_type>

X::

value_compare key_compare for set

and multiset

(i.e. Key map and multimap .

X(c)

uses c

X()

uses Compare()

X(i,j,c);

uses c

NlogN N is

i to

j );

is

value_comp()

Compare() as

which a

a.value_comp() constant X::

value_compare value_compare

logarithmic a_uniq.

insert(t) pair<iterator,

bool> inserts t

t bool

iterator

t .

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

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

23 ±

Ð

assertion/note

pre/post-condition complexity

t

ment.

inserts t

t

t

t p if t

after p .

range

Nlog(size()+N) ( N

i

to j

is

value_comp()

k .

ments.

count(k)

q

. where N

from q1 to q2 .

post:

a.find(k) logarithmic iterator ;

const_iterator

a k a.end()

k count(k)

a.lower_bound(k) logarithmic iterator ;

const_iterator

a than k .

a.upper_bound(k) logarithmic iterator ;

const_iterator

a k .

a.equal_range(k) logarithmic pair<

iterator,iterator> ;

pair<

const_iterator,

const_iterator>

a make_pair(

a.lower_bound(k),

a.upper_bound(k)) .

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

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

8

i and j i to j

9

ç

1 Headers <deque> , <list> , <queue> , <stack> <vector> . *

Header <deque> synopsis *

*

ç

ç

ç

ç

ç

ç

ç

ç

}

Header <list> synopsis

*

ç

ç

ç

ç

ç

ç

ç

ç

}

Header <queue> synopsis

23 ±

*

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

Header <stack> synopsis

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

Header <vector> synopsis

*

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

[lib.deque] * deque

1 A deque vector

ç

2 ç A deque ç

ç

deque ç

23 ± deque

public:

ç

ç

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

~deque();

ç deque ± 13

ç

};

ç

ç

ç

ç

ç

ç

ç

ç

}

[lib.deque.cons] *

23.2.1.1 deque

çç

1 ç Effects: deque ç

2 ç Complexity: Constant. ç

n value çç

çç

3 ç Effects: deque with n value ç

4 ç Complexity: n . ç

23 ±

deque

çç

deque(InputIterator first last , çç

çç

5 ç Effects: deque [ first , last ) ç

6 ç Complexity: first and last ç

N ç

N is last - first 2N T and ç

224)

7 Effects:

8 Effects:

[lib.deque.capacity] *

23.2.1.2 deque capacity

1 Effects:

else

;

[lib.deque.modifiers] *

23.2.1.3 deque modifiers

1 Effects:

2 Complexity:

T .

__________________

224)

first abd last

23.2.1.3 deque ± 15

3 Effects:

elements.

4 Complexity: ç

deque

1 Effects:

x.swap(y);

list

1 A list

ç

2 ç A list ç

list ç

operator[] and at

225)

ç

list ç

public:

ç

ç

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

__________________

225)

23 ± list

n value

list(InputIterator first last ,

x );

~list();

x );

ç

x );

x );

position x

position n x );

position first ,

InputIterator last );

position );

position last );

position x );

position x i );

position x first ,

iterator last );

list ± 17

value );

pred );

binary_pred );

x );

x comp );

comp );

};

x y );

x y );

ç

x y ); ç

ç

x y ); ç

ç

x y ); ç

ç

x y ); ç

}

[lib.list.cons] *

23.2.2.1 list

çç

1 ç Effects: ç

2 ç Complexity: Constant. ç

n value çç

çç

3 ç Effects: list [ first , last ) . ç

4 ç Complexity: first - last .

5 Effects:

6 Effects:

23 ± list capacity

[lib.list.capacity] *

23.2.2.2 list capacity

1 Effects:

else

;

[lib.list.modifiers] *

23.2.2.3 list modifiers

position x

position n x );

position first ,

InputIterator last );

1 Notes:

2 Complexity:

T

T

3 Effects:

4 Complexity: T .

type T

list operations

1

2 list

position x );

3 Requires: & x .

4 Effects: x before position and x

5 Complexity:

position x i );

6 Effects: i x x .

or .

7 Requires: i x .

8 Complexity:

position x first ,

iterator last );

9 Effects: before position

from x .

10 Requires: x position

.

11 Complexity: & x

23.2.2.4 list ± 19

value );

pred );

12 Effects: i

hold: . ç

13 Notes:

14 Complexity: Exactly size()

binary_pred );

15 Effects: ç

i [ first last ) ç

unique pred unique ç

ç

16 ç

Complexity: ( last - first ) ( last - first applica- ç

x );

x comp );

17 Requires: comp

18 Effects:

19 Notes:

x

20 Complexity: comparisons.

21 Effects:

22 Complexity:

comp );

23 Requires: operator< comp

24 Effects: operator< Compare

25 Notes:

26 Complexity: Approximately NlogN .

list

1 Effects:

x.swap(y);

queue

1 front() , back() , push_back() and pop_front()

queue list deque

23 ± queue

ç

public:

ç

ç

ç

protected:

public:

ç

};

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

operator==

2 Returns: .

operator<

3 Returns: .

priority_queue

1 front() , push_back() and

pop_back() priority_queue vector deque

priority_queue priority_queue

ç

public:

ç

ç

ç

protected:

public:

ç

};

}

priority_queue constructors

1 Requires: x

2 Effects: Initializes comp with x .

3 Requires: x

4 Effects:

}

priority_queue members

1 Effects:

c.push_back(x);

2 Effects:

c.pop_back();

23 ± priority_queue members

stack

1 back() , push_back() and pop_back()

ate stack vector (23.2.4), list deque

ç

public:

ç

ç

ç

protected:

public:

ç

};

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

operator==

2 Returns: . operator<

3 Returns: .

vector

1 A vector

ç

2 ç A vector ç

vector ç

push_front and pop_front ç

vector ç vector ± 23

public:

ç

ç

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

~vector();

ç

23 ± vector

ç

};

ç

ç

ç

ç

ç

ç

ç

ç

}

[lib.vector.cons] *

23.2.4.1 vector

1 Complexity:

N T (where N

first and last

2N T and logN

first and last vector

2 Effects:

3 Effects:

[lib.vector.capacity] *

23.2.4.2 vector capacity

1 Returns:

2 Effects: vector

reserve() , capacity()

reserve capacity()

reserve() .

3 Complexity:

sequence.

4 Notes:

reserve()

reserve() .

5 Effects:

else

;

[lib.vector.modifiers] *

23.2.4.3 vector modifiers

1 Notes:

2 Complexity: If first and last ç

ç

ç

3 Effects:

4 Complexity: T

T

23 ± vector

vector

1 Effects:

x.swap(y);

vector<bool>

1 bool

226)

ç

public:

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

reference();

public:

~reference();

ç

};

~vector();

__________________

226)

vector<bool> vector<bool> ± 27

};

23 ± vector<bool>

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

2 reference vector<bool> .

1 Headers <map> and <set> :

Header <map> synopsis

*

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

Header <set> synopsis

*

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

23 ±

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

map

1 A map

T Map

iterators. ç

2 ç A map ç

map ç

map a_uniq a_eq ç

a map<Key,T> the key_type is Key value_type is ç

map ç public:

ç

ç

ç

ç

ç

ç

ç

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

protected:

public:

}

};

~map();

map<Key,T,Compare,Allocator>&

ç

23 ± map

ç

ç

ç

ç

};

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

[lib.map.cons] *

23.3.1.1 map

çç

çç

1 ç Effects: map ç

2 ç Complexity: Constant. ç

çç

map(InputIterator first last , çç

comp çç

3 ç Effects: map ç

[ first , last ) . ç

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

N is last - first . *

map

ç

1 Returns: (*((insert(make_pair( x . *

map operations

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

The find , lower_bound , upper_bound and equal_range ç

ç

const_iterator iterator ç

map

1 Effects:

x.swap(y);

23 ± multimap

multimap

1 A multimap

T

Multimap ç

2 ç A multimap ç

multimap ç

multimap a_eq ç

a_uniq multimap<Key,T> the key_type is Key value_type is ç

multimap ç

public:

ç

ç

ç

ç

ç

ç

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

protected:

public:

}

};

*

~multimap();

multimap<Key,T,Compare,Allocator>& multimap ± 35

};

23 ± multimap

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

[lib.multimap.cons] ç

23.3.2.1 multimap constructors ç

çç

çç

1 ç Effects: multimap ç

2 ç Complexity: COnstant. ç

çç

multimap(InputIterator first last , çç

çç

çç

3 ç Effects: multimap ç

[ first , last ) . ç

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

N is last - first . ç

[lib.multimap.ops] ç

23.3.2.2 multimap operations ç

çç

çç

çç

çç

çç

çç

çç

çç

The find , lower_bound , upper_bound equal_range ç

ç

const_iterator iterator ç multimap

multimap

1 Effects:

x.swap(y);

set

1 A set

Set ç

2 ç A set ç

set ç

set a_uniq a_eq ç

a set<Key> key_type and value_type are Key ç

set ç

public:

ç

ç

ç

ç

ç

ç

ç

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

~set();

23 ± set

ç

ç

ç

ç

ç

};

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç set ± 39

}

[lib.set.cons] *

23.3.3.1 set

çç

çç

1 ç Effects: ç

2 ç Complexity: Constant. ç

çç

set(InputIterator first , last , çç

comp çç

3 ç set [ first , ç

last ) . ç

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

N is last - first . *

set

1 Effects:

x.swap(y);

multiset

1 A multiset

Multiset supports

ç

2 ç A multiset ç

multiset ç

multiset a_eu ç

a_uniq multiset<Key> key_type and value_type are Key ç

multiset ç

23 ± multiset

public:

ç

ç

ç

ç

ç

ç

ç

typedef ç

typedef ç

ç

ç

ç

ç

ç

ç

ç

~multiset();

multiset<Key,Compare,Allocator>& multiset ± 41

};

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

[lib.multiset.cons] ç

23.3.4.1 multiset constructors ç

comp çç

çç

1 ç Effects: ç

2 ç Complexity: Constant. ç

çç

multiset(InputIterator first , last , çç

çç

3 ç Effects: multiset ç

[ first , last ) . ç

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

N is last - first .

23 ±

multiset

multiset

1 Effects:

x.swap(y);

[lib.template.bitset] ç bitset ç

Header <bitset> synopsis

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

is x ); çç

çç

çç

os x ); çç

} çç

1 ç <bitset> ç

ç

çç

çç

public: çç

çç

çç

çç

reference(); çç

public: çç

~reference(); çç

çç

çç

çç

çç

çç

}; çç

çç

bitset(); çç

val ); çç

str pos n çç bitset ± 43

çç

rhs ); çç

rhs ); çç

rhs ); çç

pos ); çç

pos ); çç

çç

pos val çç

çç

pos ); çç

çç

çç

pos ); çç

çç

pos ); çç

çç

çç

çç

çç

çç

rhs çç

rhs çç

pos çç

çç

çç

pos çç

pos çç

}; çç

} çç

2 ç bitset<N> ç

N . ç

3 ç toggle ç

pos ç

bitset<N> pos bit ç

value pos ç

4 ç

exception: ç

Ð an invalid-argument invalid_argument (19.1.3); ç

Ð an out-of-range out_of_range (19.1.5); ç

Ð an overflow overflow_error (19.1.8). ç

[lib.bitset.cons] ç

23.3.5.1 bitset constructors ç

bitset(); çç

1 ç Effects: bitset<N> ç

val ); çç

2 ç Effects: bitset<N> M ç

val . M N ç

long) .

227)

ç

__________________

227)

CHAR_BIT <climits> (18.2).

23 ± bitset constructors

If M < N ç

çç

explicit çç

str , çç

çç

çç

çç

3 ç Requires: pos <= str .size() . ç

4 ç Throws: out_of_range if pos > str .size() . ç

5 ç Effects: rlen n and ç

str pos . ç

invalid_argument rlen str ç

position pos 0 or 1 . ç

bitset<N> M ç

str . M N and rlen . ç

6 ç str ç

position pos 0 corre- ç

ç

tions. ç

7 ç If ç

[lib.bitset.members] ç

23.3.5.2 bitset members ç

rhs ); çç

1 ç Effects: *this rhs ç

unchanged. ç

2 ç Returns: *this . ç

rhs ); çç

3 ç Effects: *this rhs ç

unchanged. ç

4 ç Returns: *this . ç

rhs ); çç

5 ç Effects: *this rhs ç

unchanged. ç

6 ç Returns: *this . ç

pos ); çç

7 ç Effects: I in *this ç

Ð If ç

Ð If . ç

8 ç Returns: *this . ç

pos ); çç

9 ç Effects: I in *this ç

Ð If ç

Ð If . ç

10 ç

Returns: *this . ç

çç

23.3.5.2 bitset ± 45

11 ç

Effects: *this . ç

12 ç

Returns: *this . ç

pos val çç

13 ç

Requires: ç

14 ç

Throws: out_of_range if pos ç

15 ç

Effects: pos in *this val ç

ç

16 ç

Returns: *this . ç

çç

17 ç

Effects: *this . ç

18 ç

Returns: *this . ç

pos ); çç

19 ç

Requires: ç

20 ç

Throws: out_of_range if pos ç

21 ç

Effects: pos in *this . ç

22 ç

Returns: *this . ç

çç

23 ç

Effects: x bitset<N> *this . ç

24 ç

Returns: x .flip() . ç

çç

25 ç

Effects: *this . ç

26 ç

Returns: *this . ç

pos ); çç

27 ç

Requires: ç

28 ç

Throws: out_of_range if pos ç

29 ç

Effects: pos in *this . ç

30 ç

Returns: *this . ç

çç

31 ç

Throws: overflow_error x *this ç

. ç

32 ç

Returns: x . ç

çç

çç

33 ç

Effects: N charac- ç

*this ç

position N ç

0 ç

1 . ç

34 ç

Returns: ç

çç

35 ç

Returns: *this . ç

çç

36 ç

Returns: N . ç

rhs çç

23 ± bitset members

37 ç

Returns: *this ç

rhs . ç

rhs çç

38 ç

Returns: rhs ) . ç

pos çç

39 ç

Requires: ç

40 ç

Throws: out_of_range if pos ç

41 ç

Returns: true pos in *this ç

çç

42 ç

Returns: true *this ç

çç

43 ç

Returns: true *this ç

pos çç

44 ç

Returns: pos . ç

pos çç

45 ç

Returns: pos . ç

[lib.bitset.operators] ç

23.3.5.3 bitset operators ç

lhs rhs ); çç

1 ç Returns: bitset<N>( lhs rhs . ç

lhs rhs ); çç

2 ç Returns: bitset<N>( lhs rhs . ç

lhs rhs ); çç

3 ç Returns: bitset<N>( lhs rhs . ç

çç

çç

is x ); çç

4 ç

5 ç Effects: N is ç

str string x str ) ç

ç

Ð N ç

Ð ç

Ð 0 or 1 ç

6 ç str is .setstate(ios::failbit) ç

ios_base::failure (27.4.5.3). ç

7 ç Returns: is . ç

çç

çç

os x ); çç

8 ç Returns: os << x .to_string() (27.6.2.4).

[lib.iterators]

1

2

Ð

<iterator>

ç ç ç ç ç ç

ç ç ç ç ç ç ç

1 ç

i *i

T i

(*i).m i->m (*i).m .

X

the

2

, , , and

Ð

® Bidirectional ® Forward ® Input

® Output ç ç

ç ç ç

3

4 mutable or constant

*i

*i i

5

past-the-end i

*i dereferenceable

x ), x

6 j reachable i

++i j i

7

A range is

i j

j i

8

9 a and b X , n Distance , u ,

tmp m r X& , t T .

1 X T

U T

2 ==

==

==

== and != Example: find(a,b,x)

a p b p i p if (*i==x)

(*i!=x and ++i p

Ð

post: u a

result: u

post: u a

bool ==

bool ==

pre: a

If a==b and (a,b) ==

then *a *b .

a->m pre: (*a).m

(*a).m

pre: r

post: r r

r

of == .

(void)r++ (void)++r

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

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

3 [ Note:

algorithms.

istream_iterator

1 X

Ð

X(a)

.

++r .

r++

++r;

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

24 ±

2 [ Note: operator* Assignment

ostream_iterator

pointers. Ð ]

1 X

Ð

note: u

value.

X() note: X()

X(a) .

post: .

bool

X&

*a T& pre: a

implies .

If X

a->m U& (*a).m pre: (*a).m

++r X& pre: r

post: r r is

past-the-end.

and r

.

.

r++

++r;

*r++ T& ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

2 [ Note: implies

Ð end

note ]

1 X

Ð

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

--r X& s such

that .

post: s

.

implies r

.

.

______________________________________________________________________

r--

--r;

______________________________________________________________________

*r-- T ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

2 [ Note: Ð ]

24 ±

Ð

X&

n;

++r;

else

--r;

.

X&

X

Distance { TBS } n

of Distance a

.

.

a[n] T

bool <

>

< .

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

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

1 ç

Iterator ç

ç

iterator_traits<Iterator>::distance_type çç

iterator_traits<Iterator>::value_type çç

iterator_traits<Iterator>::iterator_category çç

ç

ç

iterator_traits<Iterator>::distance_type çç

iterator_traits<Iterator>::value_type çç

void .

2 [ Example: reverse ç

--n;

ç

}

}

3 Ð ]

4 iterator_traits<Iterator> ç

ç

};

ç

ç

ç

ç

ç

}; ç

[ Note: __far __far long , ç

ç

};

Ð ]

5

are: input_iterator_tag , output_iterator_tag , forward_iterator_tag ,

bidirectional_iterator_tag and random_access_iterator_tag

type Iterator , iterator_traits<Iterator>::iterator_category ç

6 [ Example: ç

iterator_traits template:

ç

};

BinaryTreeIterator<T> from ç

iterator<bidirectional_iterator_tag,T,ptrdiff_t> . Ð ]

24 ±

7 [ Example: If evolve()

ç

iterator_traits<BidirectionalIterator>::iterator_category()); ç

}

}

}

Ð ]

8 [ Example:

double

};

9 iterator_traits Ð ] ç

<iterator> synopsis

*

ç

ç

ç

ç

ç

ç

iterator_traits<InputIterator>::distance_type ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

çç

24 ± <iterator> synopsis

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

ç

ç

reverse_iterator<RandomAccessIterator,T,Reference,Pointer,Distance>

operator+( ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

çç

çç

istream_iterator çç

çç

çç

çç

ç ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

a , ç

b ); ç

ç

a , ç

b ); ç

ç

} *

[lib.iterator.primitives] ç

1 iterator_category , value_type and distance_type for

24 ±

ç

ç

ç

}

çç

ç ç ç

ç

1 + and -

advance and distance + and -

++

implementations.

2 Requires: n

3 Effects: n i by n .

iterator_traits<InputIterator>::distance_type ç

4 Effects: first to last .

5 Requires: last first .

1

i

identity: .

2

3 T

Iterator::operator*

int*

int* .

operator*

reverse_bidirectional_iterator reverse_bidirectional_iterator

ç

ç

ç

protected:

public:

ç

reverse_bidirectional_iterator();

};

ç

ç

ç

ç

ç

ç

ç

}

1

reverse_bidirectional_iterator operations

reverse_bidirectional_iterator constructor

1 Effects: Initializes current with x .

1 Returns: current

operator*

1 Effects:

24 ± operator->

operator->

1 Effects:

operator++

1 Effects: --current;

2 Returns: *this

3 Effects:

--current;

operator--

1 Effects: ++current

2 Returns: *this

3 Effects:

++current;

operator==

1 Returns: .

reverse_iterator reverse_iterator

ç

ç

ç

ç

ç

protected:

public:

ç

reverse_iterator();

};

}

*

ç

ç

çç

çç

çç

çç

çç

24 ±

reverse_iterator

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

ç

ç

reverse_iterator

reverse_iterator operations

reverse_iterator constructor

1 Effects: Initializes current with x .

1 Returns: current

operator*

1 Effects:

24.4.1.4.3 operator* ± 17

operator->

1 Effects:

operator++

1 Effects: --current;

2 Returns: *this

3 Effects:

--current;

operator--

1 Effects: ++current

2 Returns: *this

3 Effects:

++current;

operator+

1 Returns: reverse_iterator(current-n)

operator+=

1 Effects:

2 Returns: *this

operator-

1 Returns: reverse_iterator(current+n)

24 ± operator-=

operator-=

1 Effects:

2 Returns: *this

operator[]

1 Returns: current[-n-1] *

operator==

1 Returns:

[lib.reverse.iter.op < operator<

1 Returns:

operator-

1 Returns: ç

[lib.reverse.iter.opsum] ç

24.4.1.4.15 operator+ ç

reverse_iterator

1 Returns: ç

reverse_iterator<RandomAccessIterator,T,Reference,Pointer,Distance> ç

1

2

result

mode.

3

operator*

x right

back_insert_iterator

container, front_insert_iterator

insert_iterator back_inserter ,

front_inserter inserter

back_insert_iterator

* *

protected:

public:

ç

back_insert_iterator<Container>&

};

}

back_insert_iterator operations

back_insert_iterator constructor

1 Effects: Initializes container with x .

back_insert_iterator::operator=

back_insert_iterator<Container>&

1 Effects: container.push_back(value);

2 Returns: *this .

24 ±

back_insert_iterator::operator*

back_insert_iterator::operator*

1 Returns: *this .

back_insert_iterator::operator++

1 Returns: *this .

back_inserter

1 Returns: back_insert_iterator<Container>(x) .

front_insert_iterator

protected:

public:

ç

front_insert_iterator<Container>&

};

*

[lib.front.insert.iter.ops] *

24.4.2.4 front_insert_iterator operations

front_insert_iterator constructor

1 Effects: Initializes container with x .

front_insert_iterator::operator=

front_insert_iterator<Container>&

1 Effects: container.push_front(value);

2 Returns: *this .

front_insert_iterator::operator*

front_insert_iterator::operator*

1 Returns: *this .

front_insert_iterator::operator++

1 Returns: *this .

front_inserter

1 Returns: front_insert_iterator<Container>(x) .

insert_iterator

protected:

public:

ç

insert_iterator<Container>&

};

*

}

[lib.insert.iter.ops] *

24.4.2.6 insert_iterator operations

insert_iterator constructor

1 Effects: Initializes container with x and iter with i .

insert_iterator::operator=

insert_iterator<Container>&

1 Effects:

++iter;

24 ±

insert_iterator::operator=

2 Returns: *this .

insert_iterator::operator*

1 Returns: *this .

insert_iterator::operator++

1 Returns: *this .

inserter

1 Returns: .

1

2 [ Example:

ç

ç

ç

cin cout . Ð end

example ]

istream_iterator

1 istream_iterator operator>> ç

++

T false

end-of-stream

istream_iterator()

operator*

operator->

++

++ istream_iterator

ç

public:

ç

ç

istream_iterator();

ç

~istream_iterator();

ç

ç

};

çç

çç

istream_iterator operator++ çç

ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

ostream_iterator

1 ostream_iterator operator<< ç

char*

T

2 ostream_iterator

ç

public:

ç

ç

ç

~ostream_iterator();

ç ostream_iterator

ç

ç

ç

};

[lib.istreambuf.iterator] * istreambuf_iterator

ç

ç

ç

public:

public:

istreambuf_iterator(istream_type& s

istreambuf_iterator(streambuf_type* s

p

b );

private:

streambuf_type* sbuf _ ;

};

ç

a , ç

b ); ç

ç

a , ç

b ); ç

}

1 * istreambuf_iterator characters

operator*

operator++

_ traits::eof()

stream istreambuf_iterator()

istreambuf_iterator(0)

of-range.

2 operator*()

char_type

3 ++

++

4 istreambuf_iterator istreambuf_iterator::proxy

istreambuf_iterator::proxy

ç

charT keep _ ;

basic_streambuf<charT,traits>* sbuf _ ;

proxy(charT c ,

basic_streambuf<charT,traits>* sbuf );

sbuf _

public:

};

}

Note: proxy

operator* char_type ç

istreambuf_iterator<> ç ç ç ç ç ç

ç

ç

ç

ç

ç

1 Class istreambuf_iterator<charT,traits>::proxy

operator++

istreambuf_iterator constructors

1 Effects:

istreambuf_iterator(basic_istream<charT,traits>& s

istreambuf_iterator(basic_streambuf<charT,traits>* s

2 Effects: istreambuf_iterator<> basic_streambuf<> object ç

*(s.rdbuf()) *s s.rdbuf() ç

p

3 Effects: istreambuf_iterator<> basic_streambuf<>

proxy p . *

istreambuf_iterator::operator*

1 Returns: streambuf member sbuf _ ->sgetc() .

istreambuf_iterator::operator++

istreambuf_iterator<charT,traits>&

istreambuf_iterator<charT,traits>::operator++();

1 Effects: sbuf _ ->sbumpc() .

2 Returns: *this .

3 Returns: proxy( sbuf _ .

24 ±

istreambuf_iterator::equal

istreambuf_iterator::equal

b );

1 Returns: true

streambuf

operator==

ç

a , ç

b ); ç

1 Returns: a.equal(b) .

operator!=

ç

a , ç

b ); ç

1 Returns: ! a .equal( b ) .

ostreambuf_iterator

ç

public:

public:

ostreambuf_iterator(ostream_type& s

ostreambuf_iterator(streambuf_type* s

c );

private:

streambuf_type* sbuf _ ;

};

1 ostreambuf_iterator characters

ostreambuf_iterator constructors

ostreambuf_iterator(ostream_type& s

1 ç Requires:

2 Effects: : sbuf _

ostreambuf_iterator(streambuf_type* s

3 Effects: : sbuf _ ç ostreambuf_iterator operations

[lib.ostreambuf.iter.ops] ç

24.5.4.2 ostreambuf_iterator operations ç

ostreambuf_iterator<charT,traits>&

operator=(charT c );

1 Effects: If failed() yields false sbuf _ ->sputc( c ) ç

2 Returns: *this . *

3 Returns: *this .

4 Returns: *this .

5 Returns: true operator= sbuf _ ->sputc() returned ç

traits::eof() false otherwise.

[lib.algorithms]

1

2

87:

Ð

<algorithm>

<cstdlib> ç ç ç ç ç ç

ç ç ç ç ç ç ç

Header <algorithm> synopsis

first last f );

first last value );

first last ,

Predicate pred );

ForwardIterator1

find_end(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 );

ForwardIterator1

find_end(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 ,

BinaryPredicate pred );

25 ±

ForwardIterator1

find_first_of(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 );

ForwardIterator1

find_first_of(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 ,

BinaryPredicate pred );

first last );

first last ,

BinaryPredicate pred );

ç

iterator_traits<InputIterator>::distance_type ç

count(InputIterator first last value ); ç

ç

iterator_traits<InputIterator>::distance_type ç

count_if(InputIterator first last ç

mismatch(InputIterator1 first1 last1 ,

InputIterator2 first2 );

mismatch(InputIterator1 first1 last1 ,

InputIterator2 first2 pred );

first1 last1 ,

InputIterator2 first2 );

first1 last1 ,

InputIterator2 first2 pred );

first1 last1 ,

ForwardIterator2 first2 last2 );

first1 last1 ,

ForwardIterator2 first2 last2 ,

BinaryPredicate pred );

first last ,

Size count value );

first last ,

Size count value ,

BinaryPredicate pred );

first last ,

OutputIterator result );

BidirectionalIterator2

copy_backward(BidirectionalIterator1 first last ,

BidirectionalIterator2 result );

first1 last1 ,

ForwardIterator2 first2 );

a b );

first last ,

OutputIterator result op );

first1 last1 ,

InputIterator2 first2 result ,

BinaryOperation binary_op );

first last ,

old_value new_value );

first last ,

new_value );

first last ,

OutputIterator result ,

value value );

first last ,

OutputIterator result ,

Predicate pred value );

first last value );

first value );

first last gen );

first gen );

25 ±

first last ,

value );

first last ,

Predicate pred );

first last ,

OutputIterator result value );

first last ,

OutputIterator result pred );

first last );

first last ,

BinaryPredicate pred );

first last ,

OutputIterator result );

first last ,

OutputIterator result pred );

first last );

first ,

BidirectionalIterator last ,

OutputIterator result );

first middle ,

ForwardIterator last );

first middle ,

ForwardIterator last result );

first last );

first last ,

RandomNumberGenerator& rand );

first ,

BidirectionalIterator last ,

first ,

BidirectionalIterator last , first last );

first last ,

Compare comp );

first last );

first last ,

Compare comp );

first

RandomAccessIterator last );

first

RandomAccessIterator last comp );

RandomAccessIterator

partial_sort_copy(InputIterator first last ,

RandomAccessIterator result_first ,

RandomAccessIterator result_last );

RandomAccessIterator

partial_sort_copy(InputIterator first last ,

RandomAccessIterator result_first ,

RandomAccessIterator result_last ,

Compare comp );

first nth ,

RandomAccessIterator last );

first nth ,

RandomAccessIterator last comp );

first last ,

value );

first last ,

value comp );

first last ,

value );

first last ,

value comp );

25 ±

equal_range(ForwardIterator first last value );

equal_range(ForwardIterator first last value ,

Compare comp );

first last ,

value );

first last ,

value comp );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

first ,

BidirectionalIterator last );

first ,

BidirectionalIterator last comp );

first1 last1 ,

InputIterator2 first2 last2 );

first1 last1 ,

InputIterator2 first2 last2 comp );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

OutputIterator

set_symmetric_difference(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

OutputIterator

set_symmetric_difference(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

first last );

first last ,

Compare comp );

first last );

first last ,

Compare comp );

first last );

first last ,

Compare comp );

first last );

first last ,

Compare comp );

25 ±

comp );

comp );

first last );

first last ,

Compare comp );

first last );

first last ,

Compare comp );

first1 last1 ,

InputIterator2 first2 last2 );

first1 last1 ,

InputIterator2 first2 last2 ,

Compare comp );

first ,

BidirectionalIterator last );

first ,

BidirectionalIterator last comp );

first ,

BidirectionalIterator last );

first ,

BidirectionalIterator last comp );

}

3

4 ç

InputIterator , InputIterator1 InputIterator2 ç

ç

OutputIterator , OutputIterator1 OutputIterator2 ç

ç

ForwardIterator , ForwardIterator1 ForwardIterator2 ç

ç

BidirectionalIterator , BidirectionalIterator1 ç

BidirectionalIterator2 ç

RandomAccessIterator , ç

RandomAccessIterator1 RandomAccessIterator2 ç

ç

5 ç Effects ç

ç

Note: ç

OutputIterator , OutputIterator1 OutputIterator2 ç

Ð ] ç

6 ç

228)

algorithm algorithm _copy _if

_copy ).

7 The Predicate

true

first

pred (* first )){...} pred

8 The BinaryPredicate

T

when T true

first1 and first2

pred first2 )){...} .

BinaryPredicate T

value pred (*first,

value )){...} . binary_pred

iterators.

9 + and -

a+n

}

a-b

}

reverse , rotate , partition , random_shuffle ,

stable_partition , sort , stable_sort and inplace_merge

ForwardIterator

ç ç ç ç ç ç ç ç

ç

ç

ç

ç

ç

ç

ç

__________________

228)

sort_copy

copy sort .

25 ±

first last f );

1 Effects: Applies f [ first , last ) ç

from first .

2 Requires: f

3 Returns: f .

4 Complexity: Applies f exactly last - first times.

5 Notes: If f

first last ,

value );

first last ,

Predicate pred );

1 Requires: Type T is EqualityComparable (20.1.1).

2 Returns: i [ first , last )

value , pred last ç

3 Complexity: last - first

ForwardIterator1

find_end(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 );

ForwardIterator1

find_end(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 ,

BinaryPredicate pred );

1 Effects:

2 Returns: i [ first1 , last1 last2 - first2 ))

last2 - first2 ) *(i+n) ç

== last1

3 Complexity: ( last2 - first2 last1 - first1 -( last2 - first2 )+1)

ForwardIterator1

find_first_of(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 );

ForwardIterator1

find_first_of(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 ,

BinaryPredicate pred );

1 Effects:

2 Returns: i [ first1 , last1) j

[ first2 , last2) pred . ç

Returns last1

3 Complexity: ( last1 - first1 last2 - first2 )

predicate.

ForwardIterator ?

ç ç ç

ç

ç

first last );

first last ,

BinaryPredicate pred );

1 Returns: i i and [ first , last )

pred ç

false last

2 Complexity: Exactly find( first , last , value first

predicate.

iterator_traits<InputIterator>::distance_type ç

count(InputIterator first last value );

iterator_traits<InputIterator>::distance_type ç

count_if(InputIterator first last pred );

1 Requires: Type T is EqualityComparable

2 Effects: i [ first , last )

value , pred . ç

3 Complexity: Exactly last - first

25 ±

mismatch(InputIterator1 first1 last1 ,

InputIterator2 first2 );

mismatch(InputIterator1 first1 last1 ,

InputIterator2 first2 pred );

1 Returns: i and j first2 first1 ) and i

[ first1 , last1 )

first2 first1 ))), pred first2 first1

last1 and first2 last1 - first1 ) i

2 Complexity: last1 - first1

first1 last1 ,

InputIterator2 first2 );

first1 last1 ,

InputIterator2 first2 pred );

1 Returns: true i [ first1 , last1 )

first2 first1 )), pred first2 ç

first1 false .

2 Complexity: last1 - first1

ForwardIterator1

search(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 );

ForwardIterator1

search(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 last2 ,

BinaryPredicate pred );

1 * Effects:

2 Returns: i [ first1 last2 - first2 ))

n last ç

first2 pred first2 .

Returns last1

3 Complexity: ( last1 - first1 last2 - first2 )

ForwardIterator

search_n(ForwardIterator first last count ,

value );

ForwardIterator

search_n(ForwardIterator first last count ,

value pred );

4 ç Requires: Type T is EqualityComparable Size ç

12.3).

5 Effects:

6 Returns: i [ first

integer n count ç

pred last

7 Complexity: ( last1 - first1 count

first last ,

OutputIterator result );

1 Effects: last - first )

*( result first .

2 Returns: result last - first ) .

3 Requires: result [ first , last ) .

4 Complexity: Exactly last - first assignments.

BidirectionalIterator2

copy_backward(BidirectionalIterator1 first ,

BidirectionalIterator1 last ,

BidirectionalIterator2 result );

5 Effects: first , last ) [ result last -

first ), result ) last first .

229)

ger last - first ) *( result last .

6 Requires: result [ first , last ) .

7 Returns: result last - first ) .

8 Complexity: Exactly last - first assignments.

1 Requires: Type T is Assignable (23.1).

2 Effects:

__________________

229)

copy_backward ( _ lib.copy.backward _ last [ result last -

first ), result ) .

25 ±

ForwardIterator2

swap_ranges(ForwardIterator1 first1 last1 ,

ForwardIterator2 first2 );

3 Effects: last1 - first1 ) performs: swap(*( first1 +

first2 .

4 Requires: [ first1 , last1 ) and [ first2 , first2 last1 - first1 ))

5 Returns: first last1 - first1 ) .

6 Complexity: Exactly last1 - first1 swaps.

a b );

7 Effects: a and b .

OutputIterator

transform(InputIterator first last ,

OutputIterator result op );

OutputIterator

transform(InputIterator1 first1 last1 ,

InputIterator2 first2 result ,

BinaryOperation binary_op );

1 Effects: i [ result , result last1 - first1 ))

op (*( first1 result )) or

binary_op (*( first1 result first2 result ))) .

2 Requires: op and binary_op

3 Returns: result last1 - first1 ) .

4 Complexity: Exactly last1 - first1 op or binary_op

5 Notes: result first first1 or first2

first last ,

old_value new_value );

first last ,

Predicate pred value );

1 Requires: Type T is Assignable replace() , EqualityComparable (20.1.1).

2 Effects: i [ first , last ) with new_value ,

old_value , pred . ç

3 Complexity: Exactly last - first

OutputIterator

replace_copy(InputIterator first last ,

OutputIterator result ,

old_value new_value );

OutputIterator

replace_copy_if(Iterator first last ,

OutputIterator result ,

Predicate pred new_value );

4 Requires: Type T is Assignable replace_copy() , EqualityComparable

[ first , last ) and [ result , result +( last - first ))

lap.

5 Effects: i [ result last - first )) either

new_value or *( first result ))

*( first result old_value , pred (*( first result ç

false .

6 Returns: result last - first ) .

7 Complexity: Exactly last - first

first last value );

first n value );

1 Requires: Type T is Assignable (23.1), Size

2 Effects: [ first , last ) or [ first , first +

n ) .

3 Complexity: Exactly last - first (or n

first last ,

Generator gen );

first n gen );

1 Effects: gen

range [ first , last ) or [ first , first + n ) .

2 Requires: gen Size

3 Complexity: Exactly last - first (or n gen

first last ,

value );

first last ,

Predicate pred );

25 ±

1 Requires: Type T is EqualityComparable (20.1.1).

2 Effects: i [ first , last )

value , pred . ç

3 Returns:

4 Notes:

5 Complexity: Exactly last - first

OutputIterator

remove_copy(InputIterator first last ,

OutputIterator result value );

OutputIterator

remove_copy_if(InputIterator first last ,

OutputIterator result pred );

6 Requires: Type T is EqualityComparable [ first , last ) and [ result ,

result +( last - first ))

7 Effects: i [ first , last )

value , pred . ç

8 Returns:

9 Complexity: Exactly last - first

10 Notes:

first last );

first last ,

BinaryPredicate pred );

1 Effects:

i [ first , last )

or pred ç

2 Returns:

3 Complexity: ( last - first ) ( last - first applica- ç

OutputIterator

unique_copy(InputIterator first last ,

OutputIterator result );

OutputIterator

unique_copy(InputIterator first last ,

OutputIterator result pred );

4 Requires: [ first , last ) and [ result , result +( last - first ))

lap.

5 Effects:

iterator i [ first , last ) *i

or pred ç

6 Returns:

7 Complexity: Exactly last - first

first last );

1 Effects: last - first )/2 swap

tors first last .

2 Complexity: Exactly ( last - first )/2 swaps.

OutputIterator

reverse_copy(BidirectionalIterator first ,

BidirectionalIterator last result );

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

first )) last - first )

last - first first

4 Requires: [ first , last ) and [ result last - first ))

overlap.

5 Returns: last - first ) .

6 Complexity: Exactly last - first assignments.

first middle ,

ForwardIterator last );

1 Effects: last - first )

first first last - middle last - first ) .

2 Notes:

3 Requires: [ first , middle ) and [ middle , last )

4 Complexity: last - first swaps.

OutputIterator

rotate_copy(ForwardIterator first middle ,

ForwardIterator last result );

5 Effects: [ first , last ) [ result last -

first )) last - first )

*( first result middle - first last - first ))

*( result first middle - first last - first ))

ç ç ç ç ç ç ç

ç

ç

ç

ç

6 Returns: last - first ) .

7 Requires [ first , last ) and [ result last - first ))

overlap.

25 ±

8 Complexity: Exactly last - first assignments.

first ,

RandomAccessIterator last );

first ,

RandomAccessIterator last ,

RandomNumberGenerator& rand );

1 Effects: [ first , last )

2 Complexity: Exactly ( last - first swaps.

3 Notes: random_shuffle() rand

rand ( n ) (where n

RandomAccessIterator::distance

RandomAccessIterator::distance [0, n ) .

RandomAccessIterator::distance ç ç ç ç

ç

ç

ç

BidirectionalIterator

partition(BidirectionalIterator first ,

BidirectionalIterator last pred );

1 Effects: [ first , last ) pred

2 Returns: i j [ first , pred , ç

k [i, last ) , pred .

3 Complexity: ( last - first )/2 last - first

BidirectionalIterator

stable_partition(BidirectionalIterator first ,

BidirectionalIterator last pred );

4 Effects: [ first , last ) pred

5 Returns: i j [ first , pred , ç

k [i, last ) , pred

6 Complexity: ( last - first last - first )

last - first

1 Compare and

operator< .

2 Compare true

false otherwise. Compare comp

comp

3 Compare operator< ç

comp ç

comp

4 strict x

weak

as

comp and equiv

Ð implies

Ð implies [ Note: ç

Ð equiv ç

Ð comp equiv

Ð Ð ]

5 comp i

n

comp .

6

operator== a

and b .

sort

first last );

first last ,

Compare comp );

1 Effects: [ first , last ) .

2 Complexity: Approximately NlogN (where last - first

230)

stable_sort

first last );

first last ,

Compare comp );

1 Effects: [ first , last ) .

2 Complexity: N(logN)

2

(where last - first

NlogN .

3 Notes:

__________________

230)

stable_sort() partial_sort()

25 ± partial_sort

partial_sort

first ,

RandomAccessIterator middle ,

RandomAccessIterator last );

first ,

RandomAccessIterator middle ,

RandomAccessIterator last ,

Compare comp );

1 Effects: middle - first [ first , last )

range [ first , middle ) [ middle , last )

2 Complexity: ( last - first middle - first ) comparisons.

partial_sort_copy

RandomAccessIterator

partial_sort_copy(InputIterator first last ,

RandomAccessIterator result_first ,

RandomAccessIterator result_last );

RandomAccessIterator

partial_sort_copy(InputIterator first last ,

RandomAccessIterator result_first ,

RandomAccessIterator result_last ,

Compare comp );

1 Effects: min( last - first , result_last - result_first )

[ result_first , result_first last - first ,

result_last - result_first )) .

2 Returns: result_last or result_first last - first )

3 Complexity: Approximately ( last - first last - first , result_last

- result_first )) comparisons.

first nth ,

RandomAccessIterator last );

first nth ,

RandomAccessIterator last comp );

1 After nth_element nth

i [ first , nth )

ator j [ nth , last ) or comp .

2 Complexity:

1

lower_bound

ForwardIterator

lower_bound(ForwardIterator first last ,

value );

ForwardIterator

lower_bound(ForwardIterator first last ,

value comp );

1 Requires: Type T is LessThanComparable (20.1.2).

2 Effects:

3 Returns: i [ first , last ) j

range [ first value or comp (*j, ç

value

i [ first , last ] ?

________________________________________________ç ç ç

________________________________________________

ç

ç

ç

4 Complexity: log( last - first comparisons.

upper_bound

ForwardIterator

upper_bound(ForwardIterator first last ,

value );

ForwardIterator

upper_bound(ForwardIterator first last ,

value comp );

1 Requires: Type T is LessThanComparable (20.1.2).

2 Effects:

3 Returns: i [ first , last ) j

range [ first or

comp ( value

i [ first , last ] ?

________________________________________________ç ç ç

________________________________________________

ç

ç

ç

4 Complexity: log( last - first comparisons.

25 ± equal_range

equal_range

equal_range(ForwardIterator first ,

ForwardIterator last value );

equal_range(ForwardIterator first ,

ForwardIterator last value ,

Compare comp );

1 Requires: Type T is LessThanComparable (20.1.2).

2 Effects: k

k value

or comp (*k, value comp ( value .

3 Complexity: last - first comparisons.

binary_search

first last ,

value );

first last ,

value comp );

1 Requires: Type T is LessThanComparable (20.1.2).

2 Returns: true i [first last )

ditions: value or comp (*i, value

comp ( value .

3 Complexity: log( last - first comparisons.

OutputIterator

merge(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

OutputIterator

merge(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

1 Effects: [ first1 , last1 ) and [ first2 , last2 )

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

2 ç

comp i in [ first , ç

last ) first or comp

3 Returns: result last1 - first1 last2 - first2 ) .

4 Complexity: ( last1 - first1 last2 - first2 comparisons.

5 Notes:

first ,

BidirectionalIterator middle ,

BidirectionalIterator last );

first ,

BidirectionalIterator middle ,

BidirectionalIterator last comp );

6 Effects: [ first , middle ) and [middle, last )

[ first , last ) ç

i in [ first , last ) first ç

1) comp

7 Complexity: ( last - first

NlogN (where N last -

first

8 Notes:

1 multiset s

multiset union()

intersection()

includes

first1 last1 ,

InputIterator2 first2 last2 );

first1 last1 ,

InputIterator2 first2 last2 ,

Compare comp );

1 Returns: true [ first2 , last2 ) [ first1 ,

last1 ) false otherwise.

2 Complexity: last1 - first1 last2 - first2 comparisons.

set_union

OutputIterator

set_union(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

OutputIterator

set_union(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

1 Effects:

25 ± set_union

2 Requires:

3 Returns:

4 Complexity: last1 - first1 last2 - first2 comparisons.

5 Notes:

set_intersection

OutputIterator

set_intersection(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

OutputIterator

set_intersection(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

1 Effects:

2 Requires:

3 Returns:

4 Complexity: last1 - first1 last2 - first2 comparisons.

5 Notes:

set_difference

OutputIterator

set_difference(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

OutputIterator

set_difference(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

1 Effects: [ first1 , last1 )

[ first2 , last2 ) result

sorted.

2 Requires:

3 Returns:

4 Complexity: last1 - first1 last2 - first2 comparisons.

set_symmetric_difference set_symmetric_difference

OutputIterator

set_symmetric_difference(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result );

OutputIterator

set_symmetric_difference(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

OutputIterator result comp );

1 Effects: [ first1 , last1 )

[ first2 , last2 ) [ first2 , last2 )

[ first1 , last1 ) result

2 Requires:

3 Returns:

4 Complexity: last1 - first1 last2 - first2 comparisons.

1 A heap .

(1) *a

(2) *a pop_heap() push_heap() O(logN) time.

2

3 make_heap() sort_heap()

push_heap

first last );

first last ,

Compare comp );

1 Requires: [ first

2 Effects: last [ first , last ) .

3 Complexity: log( last - first ) comparisons.

pop_heap

first last );

first last ,

Compare comp );

1 Requires: [ first , last )

2 Effects: first last

[ first

25 ± pop_heap

3 Complexity: last - first ) comparisons.

make_heap

first last );

first last ,

Compare comp );

1 Effects: [ first , last ) .

2 Complexity: last - first ) comparisons.

sort_heap

first last );

first last ,

Compare comp );

1 Effects: [ first , last ) .

2 Complexity: NlogN first ).

3 Notes:

comp );

1 Requires: Type T is LessThanComparable CopyConstructible (20.1.3).

2 Returns:

3 Notes:

comp );

4 Requires: Type T is LessThanComparable CopyConstructible (20.1.3).

5 Returns:

6 Notes:

first last );

first last ,

Compare comp );

7 Returns: i [ first , last ) j

[ first , last ) or comp

8 Complexity: Exactly max(( last - first

isons.

first last );

first last ,

Compare comp );

9 Returns: i [ first , last ) j

[ first , last ) or comp

.

10 Complexity: Exactly max(( last - first

isons.

bool

lexicographical_compare(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 );

bool

lexicographical_compare(InputIterator1 first1 last1 ,

InputIterator2 first2 last2 ,

Compare comp );

1 Returns: true [ first1 , last1 )

[ first2 , last2 ) .

Returns false otherwise.

2 Complexity: min(( last1 - first1 last2 - first2 ))

3 Notes:

first ,

BidirectionalIterator last );

first ,

BidirectionalIterator last comp );

1 Effects: [ first , last )

operator< or comp true

false .

2 Complexity: ( last - first )/2 swaps.

first ,

BidirectionalIterator last );

first ,

BidirectionalIterator last comp );

25 ±

3 Effects: [ first , last )

operator< or comp .

4 Returns: true

false .

5 Complexity: ( last - first )/2 swaps.

1 Header <cstdlib>

Ð Header <cstdlib> synopsis

Functions:

ç ç

ç ç ç

2 <stdlib.h> . ç

[ Note:

base nmemb size ,

compar

compar compar() may

qsort() Ð ]

S :

[lib.numerics]

1

2 n

Ð

ç

< complex

< valarray

< numeric

< cmath

< cstdlib ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç

1 ç The complex and valarray

ments:

231)

Ð T

Ð T

Ð T

Ð If T

Ð If T

Ð If T

Ð If T

T T &) or T & T ::operator=( T )

Ð If T

[ Note:

[ Example: valarray new

__________________

231)

complex

valarray

26 ±

Ð ]

vector

valarray Ð ]

Ð If T operator& .

2 valarray< T >

T

3 [ Example: valarray< complex > operator>()

valarray< complex > complex

Ð ]

1 <complex>

ç

2 ç complex ç

unspecified. ç

3 ç

ç

[lib.complex.synopsis] ç

<complex> synopsis ç

*

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

<complex> ± 3

ç

ç

ç

*

ç

ç

}

complex

public:

re im ç

26 ± complex

};

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

1 * complex real() and imag()

complex specializations

public:

};

26.2.3 complex ± 5

public:

};

public:

};

complex

re im ç

1 Effects: complex .

2 Postcondition: re im .

26 ± complex

complex

rhs );

1 Effects: rhs *this

*this

2 Returns: *this .

rhs );

3 Effects: rhs *this

*this

4 Returns: *this .

rhs );

5 Effects: rhs *this *this .

6 Returns: *this .

rhs );

7 Effects: rhs *this *this .

8 Returns: *this . *

rhs );

9 Effects: rhs *this *this .

10 Returns: *this .

rhs );

11 Effects: rhs *this

*this .

12 Returns: *this .

rhs );

13 Effects: rhs *this *this .

14 Returns: *this .

rhs );

15 Effects: rhs *this *this .

16 Returns: *this .

complex

lhs );

1 Notes:

2 Returns: complex<T>( lhs ) .

lhs rhs );

lhs rhs ); ç

lhs rhs ); ç

3 Returns: complex<T>( lhs rhs .

lhs );

4 Notes:

5 Returns: complex<T>(- lhs .real(),- lhs .imag()) .

complex

lhs rhs );

lhs rhs ); ç

lhs rhs ); ç

6 Returns: complex<T>( lhs rhs .

lhs rhs );

lhs rhs ); ç

lhs rhs ); ç

7 Returns: complex<T>( lhs rhs .

lhs rhs );

lhs rhs ); ç

lhs rhs ); ç

8 Returns: complex<T>( lhs rhs .

lhs >rhs );

lhs rhs ); ç

lhs rhs ); ç

9 Returns: lhs rhs lhs rhs .imag() .

10 Notes: T() T arguments.

lhs rhs );

lhs rhs ); ç

lhs rhs ); ç

11 Returns: .

is x );

12 Effects: x u , (u) (u,v) u v

13 Requires: T .

is .setstate(ios::failbit)

ios::failure (27.4.5.3).

14 Returns: is .

o x );

15 Effects: x o

{

s.flags(o.flags());

s.imbue(o.getloc());

s.precision(o.precision());

}

26 ± complex

complex

x );

1 Returns: x .real() .

x );

2 Returns: x .imag() .

x );

3 Returns: x .

x );

4 Returns: x . ç

x );

5 Returns: x .

x );

6 Returns: x .

rho theta ç

7 Returns: the complex rho

theta .

complex transcendentals

x ); ç

1 ç Returns: x . ç

x ); çç

2 ç Returns: x . ç

x ); çç

3 ç Returns: x . ç

x ); çç

4 ç Notes: ç

5 ç Returns: x ç

x ç

imag(log( x )) ç

x ); çç

6 ç Notes: ç

7 ç Returns: x log( x )/log(10) . ç

x y ); çç

çç

x y ); çç

x y ); çç

x y ); çç

8 ç Notes: ç

9 ç Returns: x y ± exp( y *log( x )) ç

pow(0,0) ç

x ); çç

26.2.8 complex ± 9

10 ç

Returns: x . ç

x ); çç

11 ç

Returns: x . ç

x ); çç

12 ç

Notes: ç

13 ç

Returns: x ç

ç

x ); çç

14 ç

Returns: x . ç

x ); çç

15 ç

Returns: x .

[lib.valarray.synopsis] ç

<valarray> synopsis ç

*

26 ± <valarray> synopsis

ç

ç

ç

ç

ç

ç

<valarray> ± 11

}

1 <valarray> valarray , slice_array , gslice_array ,

mask_array indirect_array slice and gslice

2 The valarray

3 valarray<T> ç

valarray<T> ç

232)

ç

4 ç

follows: ç

Ð const valarray < T > ç

ç

Ð const valarray < T > ç

const valarray < T > ç

5 ç valarray<T> ç

valarray<T> , ç

slice_array<T> , gslice_array<T> , mask_array<T> and indirect_array<T> objects. ç

6 ç bad_alloc

*

__________________

232)

26 ± valarray

valarray

template<class T

public:

valarray();

~valarray();

valarray ± 13

ç

*

};

}

1 valarray< T >

233)

2 <valarray> as inline .

valarray constructors

valarray();

1 Effects: valarray< T > ,

234)

this pointer.

234)

ç

2

T .

3

__________________ ç

233)

ç

valarray ç

ç

234)

ç

235)

valarray ç

resize çç

26 ± valarray constructors

4 n

n

236)

ç

undefined. ç

5 ç

237)

6 valarray .

~valarray();

7 ç *this ç

çç

çç

ç ç ç ç

ç

ç

valarray assignment

1 *this

*this array.

2 *this

argument.

3

valarray .

4

__________________ çç

236)

valarray object. çç

237)

ç

çç

26.4.1.3 valarray ± 15

valarray

1

2

i a .

3 and such

that i+j a .

4 true a and b

and i a and j

of b

ers.

238)

5

6 size_t

*

valarray

1 const

new valarray const

valarray

ç

1 T

T (& bool operator! ç

T (& bool operator! ).

2

__________________ çç

238)

operator çç

new valarray s. çç

26 ±

valarray

valarray

1 T

2

3

not

4

5 T

applied.

6

ment.

7

8 not

valarray

ç

1 *

T operator+=

2 sum() ç

operator+=

ç

çç

26.4.1.7 valarray ± 17

3 ç *this ç

ç

operator< . ç

çç

4 ç *this ç

ç

operator< .

5

6

7 [ Example:

Ð ]

8

9

10

11

239)

12 *this sz ç

valarray

valarray

__________________ çç

239)

çç

26 ± valarray

*

1 T

T

T .

2

3

*

4 T

T

T .

5

ç

26.4.2.2 valarray ± 19

[lib.valarray.comparison] ç

26.4.2.2 valarray ç

ç

ç

ç

ç

ç

1 T

bool

bool .

2 bool

3

ç

ç

ç

ç

4 T

bool

bool .

5 bool

*

valarray transcendentals

26 ± valarray transcendentals

ç

1 T

T

T .

slice

public:

slice();

ç

};

}

1 The slice

240)

slice constructors

slice();

slice(size_t start length stride );

1 slice slice

__________________ çç

240)

çç

± P1 ± çç

çç

26.4.3.1 slice ± 21

2 [ Example:

Ð ]

slice

ç

ç

1 slice object.

slice_array

public:

~slice_array();

private:

slice_array();

//

};

}

1 The slice_array slice

slice object.

2 [ Example: b to

a a Ð end

example ]

3 [ Note: slice_array

Ð ]

slice_array constructors

slice_array();

1 The slice_array

26 ± slice_array assignment

slice_array assignment

1

valarray<T> slice_array

slice_array

1

valarray<T> slice_array

slice_array

1

valarray<T> slice_array

gslice class

public:

gslice();

ç

};

}

1 gslice s

l

j d

j

2 A gslice i

j

k valarray template,

gslice are

k = s +

j

S i

j d

j i

j l - 1.

3 [ Example: The gslice specification gslice ± 23

k = 3 + ´ 19 + ´ 4 + ´ 1

( i

0

, i

1

, i

2

, k

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

... ç

ç

Ð ]

4

5 [ Example:

ç

ç

ç

ç

ç

ç

... ç

Ð ]

6 const operator[](const

gslice&)

gslice();

gslice(size_t start lengths ,

strides ); ç

1 gslice

gslice

gslice

ç

ç

gslice .

26 ± gslice_array

gslice_array

public:

~gslice_array();

private:

gslice_array();

//

};

}

1 slice

gslice object.

2

b a .

3 [ Note: gslice_array

Ð ]

gslice_array constructors

gslice_array();

1 The gslice_array

gslice_array assignment

1

valarray<T> gslice_array refers.

1

valarray<T> gslice_array

gslice_array

1

valarray<T> gslice_array

mask_array

public:

~mask_array();

private:

mask_array();

//

};

}

1

.

b a

mask is true .

26 ± mask_array

2 [ Note: mask_array

Ð ]

mask_array constructors

mask_array();

1 The mask_array

mask_array assignment

1

valarray<T>

mask_array

1

valarray<T>

mask_array

valarray<T> mask_array

indirect_array indirect_array

public:

~indirect_array();

private:

indirect_array();

//

};

}

1

. ç

indirect_array

b a

indirect .

2 [ Note: indirect_array

Ð ]

indirect_array constructors

indirect_array();

The indirect_array

indirect_array assignment

1

valarray<T>

2 indirect_array valarray<T>

3 [ Example:

26 ±

indirect_array assignment

ç

Ð ]

indirect_array

1

valarray<T> indirect_array

2 indirect_array valarray<T>

indirect_array

1

valarray<T> indirect_array

Header <numeric> synopsis

ç

first last init );

first last init ,

BinaryOperation binary_op ); ç

first1 last1 ,

InputIterator2 first2 init ); ç

ç

first1 last1 ,

InputIterator2 first2 init , ç

BinaryOperation1 binary_op1 binary_op2 ); ç first last ,

OutputIterator result ); ç

first last ,

OutputIterator result binary_op ); ç

first last ,

OutputIterator result ); ç

first last ,

OutputIterator result , ç

BinaryOperation binary_op ); ç

}

1 ç

first last init );

first last init ,

BinaryOperation binary_op ); ç

1 Effects: acc init

or i

241)

2 Requires: binary_op

first1 last1 ,

InputIterator2 first2 init ); ç

ç

first1 last1 ,

InputIterator2 first2 init , ç

BinaryOperation1 binary_op1 , ç

BinaryOperation2 binary_op2 ); ç

1 Effects: acc init

or

i1 i2 in

2 Requires: binary_op1 and binary_op2

__________________ çç

241)

accumulate çç

çç

26 ±

OutputIterator

partial_sum(InputIterator first last ,

OutputIterator result ); ç

template

OutputIterator

partial_sum(InputIterator first last ,

OutputIterator result binary_op ); ç

1 Effects: i ç

or

2 Returns: .

3 Complexity: Exactly binary_op .

4 Requires: binary_op

5 Notes: result first .

OutputIterator

adjacent_difference(InputIterator first last ,

OutputIterator result ); ç

template

OutputIterator

adjacent_difference(InputIterator first last ,

OutputIterator result , ç

BinaryOperation binary_op ); ç

1 Effects: i

or

.

result *first .

2 Requires: binary_op

3 Notes: result first .

4 Returns: .

5 Complexity: Exactly binary_op .

1 <cmath> and <cstdlib> ( abs() , div() , rand() , srand() ),

respectively.

Ð Header <cmath> synopsis

ç

_ VAL ç

Functions:

ç

ç

ç

ç

ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç

Ð Header <cstdlib> synopsis

ç

_ MAX ç

_ _ t ç

Functions:

ç

ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

2 <math.h> and ç

<stdlib.h>

3 int <cstdlib> long

4

5 double <cmath> float and long

double

6

26 ±

S :

[lib.input.output]

1

2

Ð

<iosfwd>

<iostream>

<ios>

<streambuf>

<istream>

<ostream>

<iomanip>

<sstream>

<cstdlib>

<fstream>

<cstdio>

<cwchar> ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

1 ç

Ð *

charT and traits charT

argument traits

charT

Ð

char traits

(27.3.1).

Ð

wchar_t traits

Ð A

arbitrary-positional

27 ±

tional. ç

[lib.iostream.limits] ç ç

[lib.iostream.limits.imbue] ç ç

ios_base::imbue ç

basic_ios::imbue or basic_streambuf::imbue ç

imbue the ç

ç

[lib.iostreams.limits.pos] ç ç

charT and traits ç

traits::pos_type and traits::off_type are streampos and streamoff respectively. ç

traits::pos_type and traits::off_type ç

Header <iosfwd> synopsis

ç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

wios çç

Ð ARK çç ç ç ç ç

ç

ç

ç ç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

27 ±

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

}

çç

streamoff here?

ç ç ç

ç

[ Note: ç

1 basic_ios<charT,traits> ç

basic_istream<charT,traits> , basic_ostream<charT,traits> ç

basic_iostream<charT,traits> basic_istream and ç

basic_ostream .

2 basic_streambuf<charT,traits> ç

basic_stringbuf basic_filebuf .

3 basic_istream ç

basic_istringstream basic_ifstream ç

4 ç basic_ostream ç

basic_ostringstream basic_ofstream ç

5 ç basic_iostream ç

basic_stringstream, and basic_fstream . ç

6 ç char or wchar_t types. ç

7 ç fpos<charT> ç

8 ç streampos and wstreampos char and ç

wchar_t respectively. ç

9 ç streampos and char_traits<char> ç

ç çç

çç

çç

çç

çç

çç

} çç

Ð ]

Header <iostream> synopsis

}

1 <iostream>

<cstdio> (27.8.2).

2

FILE

ç

ç ç ç ç

ç

ç

ç

ç

basic_ios<charT,traits>::Init ç

çç

Change: çç

çç

ç ç ç ç ç ç

ç

ç

ç

ç

not

242)

__________________ çç

242)

stdin stdout or çç

stderr . çç

27 ±

1 cin stdin ,

<cstdio> .

2 cin cin.tie() returns &cout .

3 cout stdout ,

<cstdio> (27.8.2).

4 cerr stderr ,

<cstdio> (27.8.2).

5 cerr

6 clog stderr

<cstdio> (27.8.2). ç

çç

ç ç ç

ç

1 wcin stdin ,

<cstdio> .

2 wcin wcin.tie() returns &wcout .

3 wcout stdout ,

<cstdio> (27.8.2).

4 wcerr stderr ,

<cstdio> (27.8.2).

5 wcerr

6 wclog stderr

<cstdio> (27.8.2).

Header <ios> synopsis

*

typedef OFF _ T streamoff;

typedef SZ _ T streamsize;

ç

ç

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

str );

}

[lib.stream.types] ç

typedef OFF _ T streamoff; ç

1 streamoff ç

çç

Change: streampos çç

fpos ç ç ç ç

ç

ç

27 ±

typedef SZ _ T streamsize;

2 streamsize

243)

*

ios_base

public:

typedef T1 fmtflags;

typedef T2 iostate;

typedef T3 openmode;

typedef T4 seekdir;

__________________ çç

243)

streamsize size_t streamsize size_t , çç

strstreambuf çç

size_t ssize_t ). çç ios_base ± 9

*

fmtfl );

fmtfl );

fmtfl mask );

mask );

prec );

wide );

loc );

index );

index );

~ios_base();

*

index );

fn index );

çç

protected:

ios_base();

private:

index ;

iarray ;

parray ;

};

}

1 * ios_base

Ð failure exception ;

Ð Init ;

Ð fmtflags , iostate openmode ;

Ð seekdir .

2

Ð

Ð

Ð

3 [ Note:

Ð index

27 ± ios_base

Ð long* iarray long

Ð void** parray

Ð ]

ios_base::failure

public:

msg );

};

}

1 failure

msg );

2 Effects: failure exception( msg ) .

3 Postcondition: msg .str()

4 Returns: msg

ios_base::fmtflags

typedef T1 fmtflags;

1 fmtflags

93:

Type ios_base::fmtflags

Ð fmtflags effects

boolalpha bool

dec

fixed

hex

internal

right

left

oct

right

scientific

showbase

showpoint

output;

showpos +

skipws

unitbuf

uppercase

output. ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

2 Type fmtflags

Ð fmtflags constants

adjustfield

basefield

floatfield ç ç ç ç ç

ç ç ç ç ç ç

ios_base::iostate

typedef T2 iostate;

1 iostate

Ð iostate effects

badbit

eofbit

failbit

ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç

2 Type iostate

Ð goodbit

27 ±

Type ios_base::openmode

ios_base::openmode

typedef T3 openmode;

1 openmode

Ð openmode effects

app

ate

binary

in

out

trunc ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç

ios_base::seekdir

typedef T4 seekdir;

1 seekdir

Ð seekdir effects

beg

cur

end ç ç ç ç ç

ç ç ç ç ç ç

ios_base::Init

public:

Init();

~Init();

private:

init_cnt ;

};

}

1 Init

<iostream>

<cstdio> (27.8.2).

2

Ð init_cnt Init

Init();

3 Effects: Init init_cnt

init_cnt cin , cout , cerr , clog (27.3.1), wcin ,

wcout , wcerr wclog ios_base::Init ± 13

init_cnt .

~Init();

4 Effects: Init

init_cnt cout.flush() , cerr.flush() ,

clog.flush() , wcout.flush() , wcerr.flush() , wclog.flush() .

1 Returns:

fmtfl );

2 Postcondition: fmtfl .

3 Returns: flags() .

fmtfl );

4 Effects: Sets fmtfl in flags() .

5 Returns: flags() .

fmtfl mask );

6 Effects: Clears mask in flags() fmtfl & mask in flags() .

7 Returns: flags() .

mask );

8 Effects: Clears mask in flags() .

9 Returns:

sions.

prec );

10 Postcondition: prec .

11 Returns: precision() .

12 Returns:

wide );

13 Postcondition: wide .

14 Returns: width() .

functions

loc );

1 Postcondition: loc .

2 Returns: getloc() .

3 Effects: ( fn , index ) ç

(* fn )(imbue_event,*this, index ) ios_base::getloc() ç

fn loc .

4 Returns: locale()

ç

ç

27 ± ios_base

[lib.ios.members.static] ç

27.4.2.4 ios_base ç

çç

1 ç Returns: true true ç

false. ç

2 ç Effects: ç

ç

ç

çç

ç ç ç

ç

ios_base

1 Returns: index ++ .

idx );

2 Effects: If iarray long

iarray iarray

iarray [ idx ]

iword

copyfmt

3 Returns: iarray [ idx ] .

idx );

4 Effects: If parray void

parray parray as

parray [ idx ]

pword copyfmt

destroyed.

5 Returns: parray [ idx ] .

6 Notes: pword(int)

ç

[lib.ios.base.callback] ç

27.4.2.6 ios_base callbacks ç

1 Effects: ( fn , index ) imbue() (27.4.2.3), copyfmt() ç

~ios_base() fn index ç

ç

2 Notes: *

__________________ çç

244)

iarray parray çç

çç ios_base constructors/destructors

ios_base constructors/destructors

ios_base();

1 Effects: The ios_base

2 * Effects: ios_base ( fn , index ) ç

(* fn )(imbue_event,*this, index ) ios_base member

fn ç

[lib.fpos] ç fpos ç

çç

çç

public: çç

çç

fpos(stateT); çç

çç

çç

çç

private; çç

çç

}; çç

} çç

[lib.fpos.cons] ç

27.4.3.1 fpos Constructor ç

çç

1 ç Effects: s to st An fpos ç

ç

[lib.fpos.members] ç

27.4.3.2 fpos Members ç

s ); çç

1 ç Effects: Assign s to st . ç

çç

2 ç Returns: st . ç

[lib.fpos.operations] ç

27.4.4 fpos requirements ç

1 ç

Ð P fpos , ç

Ð p and q P , ç

Ð O streamoff , ç

Ð o streamoff ç

Ð i int . ç

27 ± fpos requirements

Ð

P(i)

post: .

P(o) POS_T

O(p) OFF_T

bool

bool !(p==q)

POS_T + offset

POS_T - offset

OFF_T distance ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

[ Note: fpos ç

fpos ç

Ð ] ç

2 ç traits::pos_type return P(O(-1)) ç

istream , ostream ç

streambuf traits::pos_type ç

basic_ios

ç

public:

ç

çç

state

state );

çç

except ); çç basic_ios ± 17

sb );

tiestr );

sb );

rhs );

ch );

loc );

c çç

c çç

protected:

basic_ios();

sb );

};

}

[lib.basic.ios.cons] *

27.4.5.1 basic_ios constructors

sb );

1 Effects: basic_ios

ing init( sb ) .

basic_ios();

2 Effects: basic_ios

init

sb );

3 Postconditions:

27 ± basic_ios constructors

Ð ios_base() effects

rdbuf() sb

tie() 0

if sb badbit .

width() 0 ç

precision() 6

fill()

getloc() locale()

iarray *

parray ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

çç

Change:

ç ç ç

ç

çç

ç ç ç

ç

1 Returns: tied

buffer.

tiestr );

2 Postcondition: tiestr .

3 Returns: tie() .

4 Returns: streambuf

sb );

5 Postcondition: sb .

6 Effects: Calls clear() .

Issue

ç ç ç ç

ç

ç

ç

7 Returns: rdbuf() . ç

loc );

8 Effects: Calls ios_base::imbue( loc ) rdbuf()!=0 then rdbuf()-

>pubimbue( loc ) (27.5.2.2.1).

9 Returns: ios_base::imbue() . ç

çç

10 ç

Returns: ç

çç

11 ç

Returns:

12 Returns:

fillch );

13 Postcondition: fillch ç

14 Returns:

rhs );

15 Effects: *this rhs

Ð rdstate() and rdbuf()

Ð exceptions() exception( rhs.except ) .

Ð pword and iword

245)

16 *this rhs

rhs

17 rhs ( fn , index ) as ç

(* fn )(ease_event,*this, index ) exceptions() ç

rhs as (* fn )(copy_event,*this, index ), .

18 Notes: pword

19 Returns: *this .

ç

1 Returns: If fail() ç

2 Returns: fail() .

3 Returns:

state

4 Postcondition: If rdbuf()!=0 then state ç

rdstate()==state|ios_base::badbit .

5 Effects: If

object fail basic_ios::failure

state );

__________________ çç

245)

çç

non-zero. çç

27 ±

6 Effects: Calls state ) basic_ios::failure

(27.4.2.1.1)).

7 Returns:

8 Returns: true if eofbit rdstate() .

9 Returns: true if failbit or badbit rdstate() .

246)

10 Returns: true if badbit rdstate() .

11 Returns: rdstate()

except );

12 Postcondition: except .

13 Effects: Calls clear(rdstate()) .

ios_base manipulators

fmtflags manipulators

str );

1 Effects: Calls str .setf(ios_base::boolalpha) .

2 Returns: str .

str );

3 Effects: Calls str .unsetf(ios_base::boolalpha) .

4 Returns: str .

str );

5 Effects: Calls str .setf(ios_base::showbase) .

6 Returns: str .

str );

7 Effects: Calls str .unsetf(ios_base::showbase) .

8 Returns: str .

str );

9 Effects: Calls str .setf(ios_base::showpoint) .

10 Returns: str .

str );

11 Effects: Calls str .unsetf(ios_base::showpoint) .

12 Returns: str .

str );

__________________ çç

246)

Checking badbit fail() çç

27.4.6.1 fmtflags ± 21

13 Effects: Calls str .setf(ios_base::showpos) .

14 Returns: str .

str );

15 Effects: Calls str .unsetf(ios_base::showpos) .

16 Returns: str .

str );

17 Effects: Calls str .setf(ios_base::skipws) .

18 Returns: str .

str );

19 Effects: Calls str .unsetf(ios_base::skipws) .

20 Returns: str .

str );

21 Effects: Calls str .setf(ios_base::uppercase) .

22 Returns: str .

str );

23 Effects: Calls str .unsetf(ios_base::uppercase) .

24 Returns: str .

str );

25 Effects: Calls str .setf(ios_base::unitbuf) .

26 Returns: str .

str );

27 Effects: Calls str .unsetf(ios_base::unitbuf) .

28 Returns: str .

adjustfield manipulators

str );

1 Effects: Calls str .

2 Returns: str .

str );

3 Effects: Calls str .

4 Returns: str .

str );

5 Effects: Calls str .

6 Returns: str .

basefield manipulators

str );

1 Effects: Calls str .

2 Returns: str .

__________________ ç

247)

dec(ios_base&) basic_ostream& ç

cout .

27 ± basefield manipulators

str );

3 Effects: Calls str .

4 Returns: str .

str );

5 Effects: Calls str .

6 Returns: str .

floatfield manipulators

str );

1 Effects: Calls str .

2 Returns: str .

str );

3 Effects: Calls str .

4 Returns: str .

Header <streambuf> synopsis

*

ç

}

1 * <streambuf> character sequences.

1

Ð

Ð

Ð

Ð directly

Ð

position.

2 charT array

Ð the xbeg here);

Ð the

xnext here);

Ð the xend here).

3

Ð If xnext xbeg and xend

charT xbeg and xend ç

Ð If xnext xnext < xend is

* xnext

Ð If xnext xbeg < xnext is

xnext [-1]

Ð If xnext xnext < xend

* xnext

basic_streambuf<charT,traits>

ç

public:

ç

loc );

basic_streambuf<char_type,traits>*

pubsetbuf(char_type* s n );

off way ,

ios_base::openmode which

sp ,

ios_base::openmode which

s n );

27 ±

basic_streambuf<charT,traits>

c );

s n );

protected:

basic_streambuf();

n );

gbeg gnext gend );

n );

pbeg pend );

loc );

setbuf(char_type* s n );

off way ,

ios_base::openmode which

sp ,

ios_base::openmode which

s n );

c

s n );

c

};

}

1 basic_streambuf<charT,traits>

various :

Ð ;

Ð .

2 streambuf basic_streambuf

type char .

basic_streambuf<charT,traits>

3 wstreambuf basic_streambuf

type wchar_t .

basic_streambuf constructors

basic_streambuf();

1 Effects: basic_streambuf<charT,traits>

248)

Ð

Ð the getloc() locale()

2 Notes: getloc()

imbue

basic_streambuf

loc );

1 Postcondition: loc .

2 Effects: Calls imbue( loc ) .

3 Returns: getloc() .

4 Returns: If pubimbue() loc ç

locale() pubimbue() pubimbue has

imbue()

s n );

1 Returns: setbuf( s , n ) .

off way ,

ios_base::openmode which

2 Returns: seekoff( off , way , which ) .

sp ,

ios_base::openmode which

3 Returns: seekpos( sp , which ) .

4 Returns: sync() .

ç

1 Returns:

showmanyc() (27.5.2.4.3).

__________________

248)

basic_streambuf

27 ±

2 Effects: Calls sbumpc() .

3 Returns: traits::eof() traits::eof()

sgetc() . *

4 Returns: uflow()

traits::to_int_type(*gptr())

5 Returns: underflow()

traits::to_int_type(*gptr()) .

s n );

6 Returns: xsgetn( s , n ) .

c );

1 Returns: traits::eq( c ,gptr()[-1]) ç

pbackfail(traits::to_int_type( c ))

traits::to_int_type(*gptr()) .

2 Returns: pbackfail()

traits::to_int_type(*gptr()) .

c );

1 Returns:

overflow( traits::to_int_type(c) ) c

traits::to_int_type(c) .

s n );

2 Returns: xsputn( s , n ) .

basic_streambuf

1 Returns:

2 Returns:

3 Returns:

n );

4 Effects: n .

gbeg gnext gend );

5 Postconditions: gbeg , gnext gend .

1 Returns:

2 Returns:

3 Returns:

n );

4 Effects: n .

pbeg pend );

5 Postconditions: pbeg , pbeg pend .

basic_streambuf

1 Effects:

2 Notes:

3

s n );

1 Effects: basic_streambuf

2 If gptr() gptr()!=egptr() this . ç

off way ,

ios_base::openmode which

3 Effects:

basic_streambuf

4 pos_type (27.1.1).

sp ,

ios_base::openmode which

5 Effects:

basic_streambuf ç

6 pos_type .

7 Effects: pbase()

pbase() and pptr() *

27 ±

8 Returns:

9 *

249)

1 Returns:

underflow() traits::eof()

showmanyc() underflow()

or uflow()

250)

2

3 Notes: Uses traits::eof() .

s n );

4 Effects: n

by s sbumpc() .

n sbumpc()

traits::eof() .

5 Returns:

251)

6 Notes: Uses traits::eof() .

7 Notes: basic_streambuf gptr()

8 Returns: traits::to_int_type(c) c character ç

traits::eof()

9 The

gptr() NULL gptr()

10 The is

11 The

eback()

eback() .

12 Effects: gptr() and egptr()

egptr() characters

gptr()

gptr() gptr() and egptr()

non- NULL pointer.

__________________

249)

showmanyc

250)

underflow or uflow ç

eof()

251)

basic_streambuf xsgetn() and xsputn()

13 If eback() and gptr()

eback() eback()

n n

14 Returns traits::eof() .

15 Requires: underflow()

16 Calls underflow() underflow() returns traits::eof()

traits::eof() traits::to_int_type(*gptr()) and

17 Returns: traits::eof() ç

c

1 Notes: basic_streambuf gptr()

traits::eq(*gptr(),traits::to_char_type( c )) returns ç

The underflow()

Ð If traits::eq_int_type( c ,traits::eof())

Ð If traits::eq_int_type( c ,traits::eof()) c

2 Postcondition: gptr() , eback() pptr()

underflow() .

3 Returns: traits::eof()

pbackfail()

traits::eof()

4 Returns traits::eof() .

s n );

1 Effects: n sputc( c )

s .

n sputc( c )

traits::eof() .

2 Returns:

c

3 Effects:

pbase() is NULL

at pbase() .

traits::eq_int_type( c ,traits::eof())

27 ±

c .

4 Notes: sputc() and sputn()

5 Requires:

252)

r r

pbase() and pptr() r r

pbase() r

pbase() NULL pbase() and pptr() are

NULL value.

pbase() and pptr()

6 Returns: traits::eof()

traits::eof()

253)

7 Returns traits::eof() .

Header <istream> synopsis

*

ç

is );

}

Header <ostream> synopsis

*

ç

os );

ç

os );

ç

os );

}

Header <iomanip> synopsis

__________________

252)

basic_streambuf

253)

Typically, overflow returns c traits::eq_int_type(c,traits::eof()) returns ç

traits::not_eof( c ) .

*

T1 , T2

T1 resetiosflags(ios_base::fmtflags mask );

T2 mask );

T3 setbase(int base );

T4 setfill(int c );

T5 setprecision(int n );

T6 setw(int n );

}

1 <istream>

basic_istream

public:

ç

sb );

pf )(basic_istream<charT,traits>&))

pf )(basic_ios<charT,traits>&))

ç

pf )(ios_base&)) ç

n ); *

n );

n );

n );

n );

n );

n );

f );

f );

f );

p );

(basic_streambuf<char_type,traits>* sb );

27 ±

basic_istream

c );

s n ,

char_type delim

sb ,

char_type delim

s n ); ç

s n ,

char_type delim ); ç

(streamsize n delim

s n );

s n );

c );

};

ç

ç

ç

charT&); ç

ç

ç

ç

ç

ç

ç

ç

ç

charT*); ç

ç

ç

ç

ç

ç

ç

}

1 basic_istream

2 (or

extractors

extract characters rdbuf()->sbumpc() or rdbuf()->sgetc()

istream . *

3 If rdbuf()->sbumpc() or rdbuf()->sgetc() returns traits::eof()

setstate(eofbit)

throw ios_base::failure * basic_istream

4 ç

badbit badbit exception() ç

ç

basic_istream constructors

sb );

1 Effects: basic_istream

ing basic_ios::init( sb ) (27.4.5.1).

2 Postcondition:

3 Effects: basic_istream .

4 Notes: rdbuf() .

basic_istream::sentry

ç

public:

~sentry();

};

}

çç

traits_type çç

ç ç ç ç

ç

ç

1 sentry ç

2 Effects: If is.good() is true is.tie()

is.tie()->flush()

254)

If noskipws

c

3 Notes:

is ç

ç

4 ç c

__________________

254)

is.tie()->flush()

27 ±

Class basic_istream::sentry

5 ç is.good() is true , otherwise, ç

false setstate(failbit)

ios_base::failure (27.4.5.3))

255)

6 [ Example: sentry

basic_istream<charT,traits>::sentry(

...

break;

}

}

...

}

Ð ]

~sentry();

7 Effects: None.

8 Effects: Returns ok_ .

1 sentry ç

noskipws false sentry true ç

type bool ç

then ios::badbit

256)

in *this then ç

sentry ç

*this *

operator>>(short& val ); *

val );

operator>>(int& val );

val );

operator>>(long& val );

val );

operator>>(float& val );

operator>>(double& val );

val );

operator>>(bool& val );

operator>>(void*& val ); ç

num_get<>

ç

__________________

255)

256)

ios::failure ç val );

setstate(err);

loc basic_ios Note: ç

istream_iterator

Ð ] locale ç

basic_istream::operator>>

pf )(basic_istream<charT,traits>&))

1 Returns: pf (*this) .

257)

pf )(basic_ios<charT,traits>&));

2 Effects: Calls pf (*this) . ç

3 ç Returns: *this . ç

çç

pf )(ios_base&)); çç

4 ç Effects: Calls pf (*this) .

258)

ç

5 ç Returns: *this . *

ç

in , ç

charT* s ); ç

ç

in , ç

s ); ç

ç

in , ç

s ); ç

6 Effects: in sentry ç

operator>>

s width() n is width() ç

wise n char_type

eos . n

7

Ð n -1

Ð ç

Ð ct.is( ct.space,c ) c ct is ç

. ç

Ð traits::eos() ç

ç

operator>> width(0) .

__________________

257)

ws(basic_istream&) (27.6.1.4).

258)

dec(ios_base&) (27.4.6.3). *

27 ±

basic_istream::operator>>

8 setstate(failbit)

ios_base::failure (27.4.5.3).

9 Returns: in . ç

ç

in , ç

charT& c ); ç

ç

in , ç

c ); ç

ç

in , ç

c ); ç

10 Effects: in sentry ç

in c

in .setstate(failbit) . ç

11 Returns: in . *

*

(basic_streambuf<charT,traits>* sb );

12 *

Effects: If sb setstate(failbit) ios_base::failure ç

(27.4.5.3).

*this sb

Ð

Ð

Ð ç

13 ç setstate(failbit)

ios_base::failure

sb and failbit exceptions()

14 Returns: *this .

1 sentry ç

noskipws true sentry true ç

bool ç

ios::badbit

259)

in *this ç

ç

sentry ç

function. ç

çç

Change: çç

ç ç ç ç

ç

ç

__________________

259)

ios::failure

2 Returns:

object.

3 Effects: c setstate(failbit) ,

ios_base::failure (27.4.5.3),

4 Returns: c traits::eof() .

c );

5 Effects: c .

260)

setstate(failbit) ios_base::failure (27.4.5.3)).

6 Returns: *this .

s n ,

char_type delim

7 Effects:

s .

261)

Ð n

Ð setstate(eofbit) );

Ð c == delim c c

8 setstate(failbit)

ios_base::failure

9 Returns: *this .

sb ,

char_type delim

10 Effects: sb

Ð

Ð

Ð c c

Ð

11 setstate(failbit)

ios_base::failure (27.4.5.3).

12 Returns: *this .

s n ,

char_type delim ); ç

13 Effects:

s .

262)

setstate(eofbit) );

2) c == delim c

263)

__________________

260)

and .

261)

and .

262)

and .

263)

gcount()

27 ±

3) n setstate(failbit) ).

14

264)

15 setstate(failbit)

ios_base::failure (27.4.5.3)).

265)

16 traits::eos()

17 Returns: *this .

18 [ Example:

{

ç

count--;

}

}

}

Ð ] ç

s n ); çç

19 ç

Returns: getline(p,n,widen(’\n’))

basic_istream<charT,traits>&

ignore(int n delim

20 Effects:

Ð if n (18.2.1), n

Ð setstate(eofbit) ,

ios_base::failure (27.4.5.3));

Ð c c

21 Notes: delim .

22 Returns: *this .

__________________

264)

failbit

265)

failbit

23 Returns: traits::eof() if good() rdbuf()->sgetc() .

s n );

24 Effects:

s .

266)

Ð n

Ð setstate(failbit) ,

ios_base::failure (27.4.5.3)).

25 Returns: *this .

s n );

26 Effects: If !good() calls setstate(failbit) ç

s setstate(eofbit)

ios_base::failure

Ð If

Ð If min(rdbuf()->in_avail(), n )) .

27 Returns:

c );

28 Effects: If !good() calls setstate(failbit) ç

rdbuf() If rdbuf() sputback()

returns traits::eof() setstate(badbit) ios_base::failure

(27.4.5.3)). *

29 Returns: *this .

30 Effects: If !good() calls setstate(failbit) ç

rdbuf() rdbuf()->sungetc() rdbuf() sungetc() returns

traits::eof() setstate(badbit) ios_base::failure

(27.4.5.3)). *

31 Returns: *this .

32 Effects: If rdbuf() rdbuf()->pubsync()

setstate(badbit) ios_base::failure

traits::eof()

33 Returns: if pos_type(-1) ç

. *

pos );

34 Effects: If rdbuf()->pubseekpos( pos ) .

35 Returns: *this .

off dir );

36 Effects: If rdbuf()->pubseekoff( off , dir ) .

37 Returns: *this .

__________________

266)

and .

27 ±

Standard basic_istream manipulators

basic_istream manipulators

ç

is );

}

1 Effects: c ç

ç

sentry::sentry _ ws ç

eofbit failbit .

2 Returns: is . ç

[lib.iostreamclass] ç basic_iostream ç

public:

ç

};

}

1 basic_iostream ç

ç

basic_iostream constructors

1 Effects basic_iostream

calling basic_istream<charT,traits>(sb) ç

basic_ostream<charT,traits>(sb) (27.6.2.1)

2 Postcondition: rdbuf()==sb and gcount()==0 . ç

[lib.iostream.dest] ç

27.6.1.5.2 basic_iostream destructor ç

1 Effects: basic_iostream .

2 Notes: rdbuf() . ç

1 <ostream>

buffer.

basic_ostream basic_ostream

public:

sb );

pf )(basic_ostream<charT,traits>&));

pf )(basic_ios<charT,traits>&));

ç

pf )(ios_base&)); ç

n ); *

n );

n );

n );

n );

n );

n );

f );

f );

f );

p );

(basic_streambuf<char_type,traits>* sb );

c );

s n );

ç

ç

ç

}; ç

27 ±

basic_ostream

çç

çç

çç

charT); çç

çç

çç

char); çç

çç

çç

çç

char); çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

çç

}

1 basic_ostream

2 (or

inserters insert

characters rdbuf().sputc(int_type)

basic_ostream rdbuf() except

overflow() .

3

badbit badbit exception() ç

basic_ostream constructors

sb );

1 Effects: basic_ostream

ing basic_ios<charT,traits>::init( sb ) (27.4.5.1).

basic_ostream constructors

2 Postcondition: sb .

3 Effects: basic_ostream .

4 Notes: rdbuf() .

basic_ostream::sentry

public:

~sentry();

};

}

1 sentry ç

2 If os.good() os.tie()

os.tie()->flush() .

267)

3 os.good() is true , otherwise, ç

false setstate(failbit)

ios_base::failure (27.4.5.3))

268)

~sentry();

4 If is true, calls

os.flush() .

5 Effects: Returns ok_ .

6 Returns: if pos_type(-1) ç

. *

pos );

7 Effects: If rdbuf()->pubseekpos( pos ) .

8 Returns: *this .

off dir );

If rdbuf()->pubseekoff( off , dir ) .

9 Returns: *this .

__________________

267)

os.tie()->flush()

268)

The sentry ç

27 ±

1 * sentry ç

returns true bool ç

setstate(ios::fail) which

ios::badbit

269)

ç

in *this ç

sentry ç

*this . *

2

sentry object. ç

[lib.ostream.inserters.arithmetic] ç ç

operator<<(short val );

val );

operator<<(int val );

val );

operator<<(long val );

val );

operator<<(float val );

operator<<(double val );

val );

operator<<(void* val ); ç

1 Effects:

2 num_get<> and num_put<>

locale

ostreambuf_iterator<>

_ ostream <> ostream streambuf locale ç

ostream ios_base

basic_ostream::operator<<

pf )(basic_ostream<charT,traits>&))

1 Returns: pf (*this) .

270)

pf )(basic_ios<charT,traits>&))

2 Effects: Calls pf (*this) .

3 Returns: *this .

271)

*

__________________

269)

ios::failure ç

270)

endl(basic_ostream&)

271)

dec(ios_base&) (27.4.6.3).

basic_ostream::operator<<

ç

pf )(ios_base&)) ç

4 * Effects: Calls pf (*this) . ç

5 Returns: *this .

n ); *

6

use_facet<numpunct<charT>

>(getloc()).truename() or falsename() boolalpha flag

7 Returns: *this .

*

(basic_streambuf<charT,traits>* sb );

8 Effects: If sb setstate(badbit) ios_base::failure ).

9 sb *this sb

Ð

Ð

Ð sb .

10 setstate(failbit)

ios_base::failure ç

set failbit failbit exceptions()

11 Returns: *this . ç

[lib.ostream.inserters.character] ç ç

çç

out , çç

charT c ); çç

çç

out , çç

char c ); çç

çç

çç

out , çç

char c ); çç

çç

çç

out , çç

c ); çç

çç

out , çç

c ); çç

1 ç Effects: out sentry ç

c char ç

widen( c ) c

272)

ç

22.2.2.2.2. width(0) ç

__________________

272)

char stream, widen( c ) c .

27 ±

out . ç

2 ç Returns: out ç

çç

out , çç

s ); çç

çç

out , çç

s ); çç

çç

out , çç

s ); çç

çç

out , çç

s ); çç

çç

out , çç

s ); çç

3 ç Requires: s ç

4 ç Effects: out sentry ç

s ç

traits::length( s ) ç

traits::length( s ) s out ç

width(0) . ç

5 ç Returns: out

1 sentry ç

returns true bool ç

sentry ç

c );

2 Effects: c

273)

3 setstate(badbit) ios_base::failure (27.4.5.3)).

4 Returns: *this .

s n );

5 Effects:

s .

274)

Ð n

Ð setstate(badbit)

ios_base::failure (27.4.5.3)).

6 Returns: *this .

7 If rdbuf() rdbuf()->pubsync()

setstate(badbit) ios_base::failure (27.4.5.3)).

8 Returns: *this .

__________________

273)

and .

274)

and .

Standard basic_ostream manipulators

basic_ostream manipulators

ç

os );

}

1 Effects: Calls os .put(traits::newline()) os .flush() .

2 Returns: os .

275)

ç

os );

}

3 Effects: os .put(traits::eos()).

4 Returns: os .

ç

os );

}

5 Effects: Calls os .flush() .

6 Returns: os .

1 <iomanip>

ios_base ç

2 smanip ç

smanip resetiosflags(ios_base::fmtflags mask );

3 Returns: s out ç

basic_ostream out<<s f(s) f can

276)

ç

ios_base& f (ios_base& str mask )

{

str .setf(ios_base::fmtflags(0), mask );

return str ;

}

smanip setiosflags(ios_base::fmtflags mask );

4 Returns: s out ç

basic_ostream out<<s f(s) f can

__________________

275)

cout

276)

clears ios_base::skipws

istream object cin

resetiosflags(ios_base::showbase) clears ios_base::showbase ostream object

cout ).

27 ±

ios_base& f (ios_base& str mask )

{

str .setf( mask );

return str ;

}

smanip setbase(int base );

5 Returns: s out ç

basic_ostream out<<s f(s) f can

ios_base& f (ios_base& str base )

{

str .setf( n

n

n

return str ;

}

smanip setfill(int c );

6 Returns: s out ç

basic_ostream<charT,traits> and c charT out<<s behaves ç

f(s) f

ios_base& f (ios_base& str c )

{

str .fill( c );

return str ;

}

smanip setprecision(int n );

7 Returns: s out ç

basic_ostream out<<s f(s) f can

ios_base& f (ios_base& str n )

{

str .precision( n );

return str ;

}

smanip setw(int n );

8 Returns: s out ç

basic_ostream out<<s f(s) f can

ios_base& f (ios_base& str n )

{

str .width( n );

return str ;

}

1 <sstream>

basic_string

Header <sstream> synopsis

*

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

ç

}

basic_stringbuf

ç

ç

public:

which

ç

str which ç

ç

ç

s ); ç

27 ±

basic_stringbuf

protected:

c

c

ç

off way ,

ios_base::openmode which

sp ,

ios_base::openmode which

private:

mode ;

};

}

1 basic_stringbuf basic_streambuf

characters

basic_string .

2

Ð ios_base::openmode mode in out

basic_stringbuf constructors

which =

1 Effects: basic_stringbuf

basic_streambuf() mode with which .

2 Notes:

str ,

ios_base::openmode which

3 Effects: basic_stringbuf

basic_streambuf() mode with which str ç

basic_stringbuf ç

which which ç

which ç

4 Postconditions: str . *

1 Returns: A basic_string basic_stringbuf ç

ç

ç

basic_string<charT,traits,Allocator>() .

s );

2 Effects: basic_stringbuf ç

s basic_stringbuf ç

basic_stringbuf ç

(mode&ios_base::out) ç

(mode&ios_base::in) ç

sequence.

3 Postcondition: s . *

1 Returns:

traits::to_int_type(*gptr()) .

traits::eof() .

c

2 * Effects: c

Ð If traits::eq_int_type( c ,traits::eof()) ç

traits::eq(to_char_type( c ),gptr()[-1]) ç

assigns to gptr() .

Returns: c .

Ð If traits::eq_int_type( c ,traits::eof()) ç

mode & ios_base::out c to *--gptr() .

Returns: c .

Ð If traits::eq_int_type( c ,traits::eof()) ç

to gptr() .

Returns: traits::not_eof( c ).

3 Returns: traits::eof()

4 Notes:

c

5 Effects: c

Ð If traits::eq_int_type( c ,traits::eof()) ç

sputc( c ) .

c .

Ð If traits::eq_int_type( c ,traits::eof()) ç

traits::eof() .

6 Notes:

7 Returns: traits::eof()

8 [ Note: ( mode .

( mode egptr()

epptr() ). Ð ]

off way ,

ios_base::openmode which

27 ±

ç ç ç

ç

ç

9 Effects:

100:

Ð seekoff positioning

( which

( which

* ( which

basic_ios::out))

and way == either

basic_ios::beg or

basic_ios::end

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

10 gptr() or pptr()

newoff

Ð newoff values

Condition newoff Value

way 0

way

xnext - xbeg ).

way

xend - xbeg )

( newoff + off

or ( xend - xbeg new-

off + off ) ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç

11 xbeg + newoff + off xnext .

12 Returns: pos_type( newoff ) newoff off_type ),

tion.

sp which

13 *

Effects: ç

sp

Ð If ( which

Ð If ( which

Ð If sp ç

ç seekoff , seekpos , tellg , tellp ç

çç

Change: çç

fined".

ç ç ç ç

ç

ç

14 Returns: sp pos_type(off_type(-1)) ç

s n ); çç

15 ç

16 ç

Returns: this .

basic_istringstream

ç

ç

public:

which

str ,

ios_base::openmode which

s );

private:

sb ; ç

};

}

1 basic_istringstream<charT,traits,Allocator> ç

basic_string<charT,traits,Allocator> ç

basic_stringbuf<charT,traits,Allocator>

Ð sb stringbuf object.

basic_istringstream constructors

which

1 Effects: basic_istringstream<charT,traits>

basic_istream(& sb ) sb with ç

basic_stringbuf<charT,traits>( which |ios_base::in)) (27.7.1.1).

ç

str , ç

ios_base::openmode which ç

27 ±

basic_istringstream constructors

2 Effects: basic_istringstream<charT,traits>

basic_istream(& sb ) sb with ç

basic_stringbuf<charT,traits,Allocator>( str , which

(27.7.1.1).

ç

1 Returns: (basic_stringbuf<charT,traits,Allocator>*)& sb . ç

2 Returns: rdbuf()->str() .

277)

s );

3 Effects: Calls rdbuf()->str( s ) .

basic_ostringstream

ç

ç

public:

which

str ,

ios_base::openmode which

ç

ç

s ); ç

private: ç

sb ; ç

};

}

1 basic_ostringstream<charT,traits,Allocator> ç

basic_string<charT,traits,Allocator> basic_stringbuf

Ð sb stringbuf object.

__________________

277)

rdbuf() object. ç basic_ostringstream constructors

basic_ostringstream constructors

which

1 Effects: basic_ostringstream

basic_ostream(& sb ) sb with ç

basic_stringbuf<charT,traits,Allocator>( which

(27.7.1.1).

ç

str , ç

ios_base::openmode which ç

2 Effects: basic_ostringstream<charT,traits>

basic_ostream(& sb ) sb with ç

basic_stringbuf<charT,traits>( str , which (27.7.1.1).

ç

1 Returns: (basic_stringbuf<charT,traits,Allocator>*)& sb . ç

ç

2 Returns: rdbuf()->str() .

278)

s ); ç

3 Effects: Calls rdbuf()->str( s ) .

basic_stringstream

ç

public:

ç

private:

sb ;

};

__________________

278)

rdbuf() object. ç

27 ±

basic_stringstream

1 basic_stringstream<charT,traits> ç

basic_string<charT,traits>

basic_stringbuf<charT,traits>

ç

Ð sb stringbuf object.

_

1 Effects: basic_stringstream<charT,traits>

basic_iostream(&sb) sb with ç

basic_stringbuf<charT,traits>(which).

2 Effects: basic_stringstream<charT,traits>

basic_iostream(&sb) sb with ç

basic_stringbuf<charT,traits>(str,which) .

1 ç Returns: &sb

2 Returns: rdbuf()->str() .

279)

3 Effects: Calls rdbuf()->str(str) .

1 <fstream>

Header <fstream> synopsis

__________________

279)

rdbuf() object. ç

*

}

Issue: basic_filebuf<charT,traits>

charT filebuf and wfilebuf ç ç ç ç

ç

ç

ç

2 FILE FILE <cstdio> (27.8.2).

280)

ç

Ð File is char (byte).

281)

Ð

*

basic_filebuf

public:

basic_filebuf();

s mode );

__________________

280)

FILE typedef typedef ç

281)

filebuf should

27 ±

basic_filebuf

protected:

ç

c

c

setbuf(char_type* s n );

off way ,

ios_base::openmode which

sp which

loc );

};

}

1 basic_filebuf<charT,traits>

2

basic_filebuf<charT,traits>

FILE s.

3

Ð

Ð

Ð

4 basic_filebuf traits::pos_type is ç

fpos<traits::state_type> ç

5 ç

a_codecvt ç

a_codecvt = çç

çç

basic_filebuf constructors

basic_filebuf();

1 Effects: basic_filebuf<charT,traits>

with basic_streambuf<charT,traits>() (27.5.2.1).

2 Postcondition: .

3 Effects: basic_filebuf<charT,traits> close() .

1 Returns: true open ç ç

s , ç

ios_base::openmode mode );

2 Effects: If filebuf as ç

required.

NTBS s

::fopen( s , modstr ) ).

The NTBS modstr mode

Ð

ios _

stdio equivalent

+ "w" ç

"a" ç

"w" ç

+ "r" ç

"r+" ç

"w+" ç

ç

"wb" ç

"ab" ç

"wb" ç

"rb" ç

"r+b" ç

"w+b" ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

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

If mode ç

3 ( mode

::fseek( file ,0,SEEK_END) ).

282)

4 close()

5 Returns: this

6 Effects: If

::fclose( file ) ).

283)

7 Returns: this

8 Postcondition: .

1 Effects: basic_streambuf::showmanyc() (27.5.2.4).

2 Notes:

__________________

282)

SEEK_END and

<cstdio> (27.8.2).

283)

fclose(FILE*) <cstdio> (27.8.2).

27 ±

3 Effects: basic_streambuf<charT,traits>::

underflow()

extern_buf ç

doing

ç

ç

ç

ç

a_codecvt.in(st,extern_buf,extern_buf+XSIZE,extern_end, ç

ç

fpos_t ç

intern_buf and intern_end. r a_codecvt.in() ç

intern_buf intern_buf . ç

çç

4 ç Effects: basic_streambuf<charT,traits>:: ç

uflow() ç

underflow .

c

ç ç ç

ç

ç

5 Effects: c

Ð If traits::eq_int_type( c ,traits::eof()) ç

traits::eq(to_char_type( c ),gptr()[-1])

gptr() .

Returns: c .

Ð If traits::eq_int_type( c ,traits::eof()) ç

c there.

Returns: c .

Ð If traits::eq_int_type( c ,traits::eof()) ç

gptr() .

Returns: traits::not_eof( c ) .

6 Returns: traits::eof()

7 Notes: If

c

8 Effects:

basic_streambuf<charT,traits>::overflow( c ) ç

ç

ç

*

Ð If

Ð If b p . ç

Ð If xbuf upto ç

xbuf_end end to p

Ð xbuf to xbuf_end and b ç

( buf BSIZE

9 Returns: traits::not_eof(c) traits::eof() ç

s n );

10 ç

Effects: If setbuf(0,0) ç

ç

pbase() and pptr()

Change: ç

ç ç ç ç

ç

ç

ç

off way , ç

ios_base::openmode which

11 Effects: overflow()

st fpos_t

underflow()

underflow() pptr() .

If

::fseek( file , off , whence ) .

284)

12 Notes: whence int

Ð seekoff effects

way Value stdio Equivalent

basic_ios::beg SEEK_SET

basic_ios::cur SEEK_CUR

basic_ios::end SEEK_END ç ç ç ç ç

ç ç ç ç ç ç

off get _ offstate() *

rdstate() member.

__________________

284)

SEEK_SET , SEEK_CUR SEEK_END

<cstdio> (27.8.2).

27 ±

Issue:

get_offstate function.

ç ç ç ç

ç

ç

ç

13 Returns: pos_type

_ lib.iostreams.pos.t _ ).

sp which

14 ç

Effects: sp ç

below). ç

Ð if (which&ios_base::in)!=0 sp ç

Ð if (which&ios_base::out)!=0 sp ç

15 ç

If sp ç

sp ç

seekoff or seekpos

Change: ç

ç

ç ç ç ç ç ç

ç

ç

ç

ç

ç

loc ); *

basic_ifstream

public:

basic_ifstream();

s , ç

ios_base::openmode mode ç

s mode

private:

sb ;

};

} basic_ifstream

1 basic_ifstream<charT,traits>

basic_filebuf<charT,traits>

Ð sb filebuf object.

basic_ifstream constructors

basic_ifstream();

1 Effects: basic_ifstream<charT,traits>

with basic_istream(& sb ) sb with basic_filebuf<charT,traits>())

s mode

2 Effects: basic_ifstream

basic_istream(& sb ) sb with basic_filebuf<charT,traits>())

rdbuf()->open( s , mode |in) .

285)

ç

1 Returns: (basic_filebuf<charT,traits>*)& sb .

2 Returns: rdbuf()->is_open() .

286)

s mode

3 Effects: Calls rdbuf()->open( s , mode |in) ç

setstate(failbit) ios_base::failure (27.4.5.3)).

4 Effects: Calls rdbuf()->close() false setstate(failbit)

ios_base::failure (27.4.5.3)).

basic_ofstream

public:

basic_ofstream();

s , ç

ios_base::openmode mode ç

ç

__________________

285)

rdbuf() object. ç

setsate(failbit) ios_base::failure ).

286)

rdbuf() object. ç

27 ±

basic_ofstream

s mode

private:

sb ;

};

}

1 basic_ofstream<charT,traits>

basic_filebuf<charT,traits>

Ð sb filebuf object.

basic_ofstream constructors

basic_ofstream();

1 Effects: basic_ofstream<charT,traits>

with basic_ostream(& sb ) sb with basic_filebuf<charT,traits>())

s mode

2 Effects: basic_ofstream<charT,traits>

with basic_ostream(& sb ) sb with basic_filebuf<charT,traits>())

rdbuf()->open( s , mode |out) .

287)

ç

setate(failbit) ios_base::failure ).

1 Returns: (basic_filebuf<charT,traits>*)& sb .

2 Returns: rdbuf()->is_open() .

s mode

3 Effects: Calls rdbuf()->open( s , mode |out) ç

setstate(failbit) ios_base::failure (27.4.5.3)).

4 Effects: Calls rdbuf()->close()

setstate(failbit) ios_base::failure (27.4.5.3)).

basic_fstream

ç

__________________

287)

rdbuf() filebuf object. ç basic_fstream

public:

basic_fstream();

ç

private:

sb ;

};

1 basic_fstream<charT, traits >

basic_filebuf<charT,traits>

ç

Ð sb basic_filebuf object.

basic_fstream constructors

basic_fstream();

1 Effects: basic_fstream<charT,traits>

with basic_iostream(&sb) sb with basic_filebuf<charT,traits>(). ç

2 Effects: basic_fstream<charT,traits>

with basic_iostream(&sb) sb with basic_filebuf<charT,traits>() .

rdbuf()->open(s,mode) ç

setsate(failbit) ios_base::failure ).

1 ç Returns: &sb ç

2 Returns: rdbuf()->is_open() .

3 Effects: Calls rdbuf()->open(s,mode) ç

setsate(failbit) ios_base::failure ç

27 ±

4 Effects: Calls rdbuf()->close() ç

setstate(failbit) ios_base::failure ).

1 <cstdio> .

Ð Header <cstdio> synopsis

Macros:

Types:

Functions:

ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç ç

S :

[gram]

1

structs.

1 typedef

template

typedef-name:

identifier

namespace-name:

original-namespace-name

namespace-alias

original-namespace-name:

identifier

namespace-alias:

identifier

class-name:

identifier

template-class-id

enum-name:

identifier

template-name:

identifier

typedef-name class-name (9.1).

hex-quad:

universal-character-name:

ç

ç

A ±

preprocessing-token:

header-name

identifier

pp-number

character-literal

string-literal

preprocessing-op-or-punc

token:

identifier

keyword

literal

operator

punctuator

header-name:

< h-char-sequence >

" q-char-sequence "

h-char-sequence:

h-char

h-char:

>

q-char-sequence:

q-char

q-char:

"

pp-number:

digit

. digit

pp-number e sign

pp-number E sign

pp-number .

identifier:

nondigit

nondigit :

universal-character-name

digit :

preprocessing-op-or-punc :

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:

hexadecimal-digit:

integer-suffix:

opt

opt

unsigned-suffix:

long-suffix:

A ±

character-literal:

’ c-char-sequence ’

L’ c-char-sequence ’

c-char-sequence:

c-char

c-char:

’ \

escape-sequence

universal-character-name

escape-sequence:

simple-escape-sequence

octal-escape-sequence

hexadecimal-escape-sequence

simple-escape-sequence:

octal-escape-sequence:

\ octal-digit

\

\

hexadecimal-escape-sequence:

\x hexadecimal-digit

floating-literal:

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:

string-literal:

" s-char-sequence

opt

"

L" s-char-sequence

opt

" s-char-sequence:

s-char

s-char:

" \

escape-sequence

universal-character-name

boolean-literal:

false

true

declaration-seq

opt

primary-expression:

literal

this

:: identifier

:: operator-function-id

:: qualified-id

( expression )

id-expression

id-expression: ç

unqualified-id

qualified-id

id-expression:

unqualified-id

qualified-id

unqualified-id:

identifier

operator-function-id

conversion-function-id

template-id

qualified-id:

nested-name-specifier template

opt unqualified-id

nested-name-specifier:

opt

class-or-namespace-name: ç

class-name

namespace-name

A ±

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

unary-expression:

postfix-expression

++ cast-expression

-- cast-expression

sizeof unary-expression

type-id )

new-expression

delete-expression

unary-operator:

new-expression:

::

opt new new-placement

opt opt

::

opt new new-placement

opt

( type-id ) new-initializer

opt

new-placement:

( expression-list )

new-type-id:

opt

new-declarator:

opt

direct-new-declarator

direct-new-declarator:

[ expression ]

direct-new-declarator [ constant-expression ]

new-initializer:

( expression-list

opt

) delete-expression:

::

opt delete cast-expression

::

opt cast-expression

cast-expression:

unary-expression

( type-id ) cast-expression

pm-expression:

cast-expression

pm-expression .* cast-expression

pm-expression ->* cast-expression

multiplicative-expression:

pm-expression

multiplicative-expression * pm-expression

multiplicative-expression / pm-expression

multiplicative-expression % pm-expression

additive-expression:

multiplicative-expression

additive-expression + multiplicative-expression

additive-expression - multiplicative-expression

shift-expression:

additive-expression

shift-expression << additive-expression

shift-expression >> additive-expression

relational-expression:

shift-expression

relational-expression < shift-expression

relational-expression > shift-expression

relational-expression <= shift-expression

relational-expression >= shift-expression

equality-expression:

relational-expression

equality-expression == relational-expression

equality-expression != relational-expression

and-expression:

equality-expression

and-expression & equality-expression

exclusive-or-expression:

and-expression

exclusive-or-expression ^ and-expression

inclusive-or-expression:

exclusive-or-expression

inclusive-or-expression | exclusive-or-expression

logical-and-expression:

inclusive-or-expression

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

A ±

logical-or-expression:

logical-and-expression

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

conditional-expression:

logical-or-expression

logical-or-expression ? expression : assignment-expression

assignment-expression:

conditional-expression

throw-expression

assignment-operator :

expression:

assignment-expression

expression , assignment-expression

constant-expression:

conditional-expression

statement:

labeled-statement

expression-statement

compound-statement

selection-statement

iteration-statement

jump-statement

declaration-statement

try-block

labeled-statement:

identifier : statement

case constant-expression : statement

statement

expression-statement:

expression

opt

;

compound-statement:

{ statement-seq

opt

}

statement-seq:

statement

selection-statement:

condition ) statement

condition ) statement else statement

condition ) statement

condition:

expression

= assignment-expression iteration-statement:

condition ) statement

do statement expression

opt

; expression

opt

) statement

for-init-statement:

expression-statement

simple-declaration

jump-statement:

return expression

opt

;

goto identifier ;

declaration-statement:

block-declaration

declaration-seq:

declaration

declaration:

block-declaration

function-definition

template-declaration

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

;

decl-specifier-seq

opt init-declarator-list

opt

;

decl-specifier:

storage-class-specifier

type-specifier

function-specifier

friend

typedef

decl-specifier-seq:

decl-specifier-seq

opt decl-specifier

storage-class-specifier:

auto

register

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:

::

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

elaborated-type-specifier:

class-key ::

opt nested-name-specifier

opt identifier

opt nested-name-specifier

opt identifier

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 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

namespace-alias:

identifier

namespace-alias-definition:

namespace identifier =

qualified-namespace-specifier:

::

opt nested-name-specifier

opt namespace-name

using-declaration:

opt

::

opt

;

unqualified-id ;

using-directive:

opt nested-name-specifier

opt

asm-definition:

string-literal

linkage-specification:

extern string-literal { 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

direct-declarator ( parameter-declaration-clause ) cv-qualifier-seq

opt exception-specification

opt

direct-declarator [ constant-expression

opt

]

( declarator )

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

type-id:

opt

type-specifier-seq:

opt

abstract-declarator:

opt

direct-abstract-declarator

direct-abstract-declarator:

direct-abstract-declarator

opt

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

opt exception-specification

opt

direct-abstract-declarator

opt

[ constant-expression

opt

]

( abstract-declarator )

parameter-declaration-clause:

parameter-declaration-list

opt

...

opt

parameter-declaration-list

parameter-declaration-list:

parameter-declaration

parameter-declaration-list , parameter-declaration

parameter-declaration:

= assignment-expression

opt

opt

= assignment-expression function-definition:

decl-specifier-seq

opt opt function-body

decl-specifier-seq

opt

function-body:

compound-statement

initializer:

= initializer-clause

( expression-list )

initializer-clause:

assignment-expression

{ initializer-list ,

opt

}

initializer-list:

initializer-clause

initializer-list , initializer-clause

class-name:

identifier

template-id

class-specifier:

class-head { member-specification

opt

}

class-head:

opt base-clause

opt

opt

class-key:

class

struct

union

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 ç

member-declarator-list:

member-declarator

member-declarator-list , member-declarator

member-declarator:

opt

opt

identifier

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:

::

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

conversion-function-id:

operator conversion-type-id

conversion-type-id:

opt

conversion-declarator:

opt

ctor-initializer:

: mem-initializer-list

mem-initializer-list:

mem-initializer

mem-initializer , mem-initializer-list

mem-initializer:

mem-initializer-id ( expression-list

opt

)

mem-initializer-id:

::

opt nested-name-specifier

opt class-name

identifier

operator-function-id:

operator operator operator:

template-declaration :

export

opt template-parameter-list > declaration ç

template-parameter-list :

template-parameter

template-parameter-list , template-parameter

template-parameter:

type-parameter

parameter-declaration

type-parameter:

class identifier

opt

class identifier

opt

= type-id

typename identifier

opt

typename identifier

opt

= type-id

template-parameter-list identifier

opt

template-parameter-list identifier

opt

= template-name

template-id :

template-name < template-argument-list >

template-name :

identifier

template-argument-list :

template-argument

template-argument-list , template-argument

template-argument : *

assignment-expression

type-id

template-name

explicit-instantiation :

specialization :

declaration

try-block:

try

function-try-block:

try ctor-initializer

opt

A ±

handler-seq:

opt

handler:

exception-declaration ) compound-statement

exception-declaration:

type-specifier-seq

...

throw-expression:

throw assignment-expression

opt

exception-specification:

type-id-list

opt

)

type-id-list:

type-id

type-id-list , type-id

[limits]

1

ç ç ç ç

ç

ç

ç

2

Ð

[256].

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

B ±

ç ç ç

ç

ç

Ð #include

Ð switch switch

Ð

Ð

Ð struct-declaration-list [256].

Ð atexit() [32].

Ð

Ð

Ð

Ð

ç ç ç

ç

ç

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð

Ð try

Ð

Compatibility [diff]

1

2

1

1

2

3 float

4

5

6

7 const

8

9 new and delete

10

11

12 const volatile void*

13 void*

14

15

C ±

1

2

3 protected

4

5 Operators new and delete

ª this º

6

7

8 The overload

9

10 volatile

11 static

12 static

13 const and volatile

14

15 Operators -> , ->* ,

16

17 ++ and --

18

19

20 The bool

1

ment.

1 Change: //

Rationale:

{

+a;

}

//*

2 Change:

Rationale:

Common.

3 Change: int to char

Rationale:

on

Simple.

sizeof(’x’)

1 Change: ª º

Rationale:

Seldom.

C ±

2 Change: A struct

Rationale:

struct

struct struct

rare.

3 Change: const extern

Rationale: Because const

const const

Seldom

4 Change:

Rationale:

.

Seldom

5 Change: ª º

struct ª compatible º

Rationale:

ª º

ª º

Common.

6 Change: Converting void*

}

Rationale:

used.

7 Change: void*

Rationale:

Seldom.

1 Change:

Rationale:

ª obsolescent º

Common.

2 Change:

Rationale:

Seldom.

switch and goto statements)

1 Change:

Rationale:

C ±

Seldom.

2 Change:

Rationale:

1 Change: static or extern

};

Rationale:

static

Seldom.

2 Change:

spaces)

Example:

Rationale: class ,

struct or union

Seldom.

3 Change:

Rationale:

Seldom.

4 Change:

decl-specifier-seq type-specifier

Rationale:

Common.

5 Change:

Example:

Rationale:

Common.

6 Change: int .

Example:

Rationale:

C ±

1 Change:

Example:

Rationale:

arguments).

ª obsolescent º

Common.

2 Change:

allowed

Example:

Rationale:

3 Change: ª old-style º ª old-style º

ª obsolescent. º

Rationale:

4 Change:

’\0’

’\0’

Example:

Rationale:

’\0’ .

1 Change:

Example:

{

}

Rationale:

class , struct , union or

enum

::

Seldom.

2 Change:

Example:

};

Rationale:

C ±

};

Seldom.

3 Change:

tion

Example:

};

Rationale:

renamed.

Seldom.

1 Change:

Rationale:

const_cast

Seldom.

1 Change: Whether

Rationale: STDC

marketplace.

STDC

1

2 overload decl-specifier

decl-specifier , overload

3

4

5 An int

6

7 operator++() ++

tion operator--() -- *

1

old-function-definition:

decl-specifiers

opt opt function-body

old-function-declarator:

declarator ( parameter-list

opt

)

parameter-list:

identifier

parameter-list , identifier

(...)

tion.

2

C ±

1 mem-initializer class-name

public:

};

};

B i .

this

1

the this this

this

this

};

2 this auto ,

static

3

this this

4 this *const

this pointer.

1

(int(*)())p->f

± ± undefined.

1

struct

ple,

};

};

1

2

3 < and >

Ð

ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç ç

4

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

C ±

5

Ð

ç ç ç ç ç ç

ç ç ç ç ç ç ç

6

Ð

ç

ç ç

7

Ð

_______________________________________________________________________________________

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

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

1

wchar_t

1 wchar_t

<cstddef> , <cstdlib> <cwchar> (21.4).

<iso646.h>

1 and , and_eq , bitand , bitor , compl , not_eq , not , or , or_eq , xor xor_eq are

<ciso646> .

NULL

1 NULL <clocale> , <cstddef> , <cstdio> , <cstdlib> , <cstring> ,

<ctime> <cwchar>

1 Header <cstring>

Ð strchr

Ð strpbrk

Ð strrchr

Ð strstr

Ð memchr

2

1 Header <cstdlib>

Ð atexit

Ð exit

2 Header <csetjmp>

Ð longjmp

offsetof( type , member-designator )

1 offsetof <cstddef> type

C ±

1 calloc , malloc realloc

[depr]

1

mentations.

2 deprecated

1 bool ++

1 static

1 ç

[depr.string] ç ç

1 _ ptr.array _ ç

1

Ð

2 name .h

cname

space std using-declaration (7.3.3)

3 [ Example: <cstdlib> std .

<stdlib.h>

Ð ] *

D ±

1 ç

public:

typedef T1 io_state;

typedef T2 open_mode;

typedef T3 seek_dir;

typedef OFF _ T streamoff;

typedef OFF _ T streampos;

};

}

2 io_state T1

iostate

3 open_mode T2

openmode

4 seek_dir T3

iostate

5 streamoff OFF _ T

( _ lib.iostreams.off.t _ ).

6 streampos POS _ T

( _ lib.iostreams.pos.t _ ).

7

sbumpc() (27.5.2.2.3):

public:

};

}

8

Clause _ lib.iostreams _ :

public:

state );

state );

};

public:

};

public:

off way ,

ios_base::open_mode which

sp ,

ios_base::open_mode which

};

public:

s mode );

};

public:

s mode

};

public:

s mode

};

}

9

_ lib.iostreams _ .

ISSUE: char ?

ç ç ç

ç

ç

char* streams

1 <strstream> *

strstreambuf

public:

alsize_arg

palloc_arg pfree_arg )(void*));

strstreambuf(char* gnext_arg n pbeg_arg

gnext_arg n );

D ± strstreambuf

gnext_arg n ,

pbeg_arg

gnext_arg n );

gnext_arg n ,

pbeg_arg

gnext_arg n );

freezefl

protected:

c

c

off way ,

ios_base::openmode which

sp which

s n );

private:

;

;

;

;

;

// ;

alsize ;

palloc )(size_t);

pfree )(void*);

};

}

1 strstreambuf

character

attributes.

2 [ Note: T1 )

called strstate

Ð allocated

strstreambuf object;

Ð constant const

Ð dynamic

Ð frozen

Ð ]

3 [ Note:

Ð strstreambuf object;

Ð int alsize

Ð palloc )(size_t) strstreambuf ± 5

Ð pfree )(void*) Ð ]

4 strstreambuf seeklow and

seekhigh gnext seeklow equals

gbeg and seekhigh pend pend gend .

strstreambuf constructors

alsize_arg

1 Effects: strstreambuf streambuf() .

Ð strstreambuf(streamsize) effects

palloc

pfree ç ç ç ç ç ç

ç ç ç ç ç ç ç

palloc_arg pfree_arg )(void*));

2 Effects: strstreambuf streambuf() .

Ð effects

alsize

ç ç ç ç ç ç

ç ç ç ç ç ç ç

strstreambuf(char* gnext_arg n pbeg_arg

gnext_arg n ,

pbeg_arg

gnext_arg n ,

pbeg_arg

3 Effects: strstreambuf streambuf() .

Ð strstreambuf(charT*,streamsize,charT*) effects

strmode 0

alsize

palloc

pfree ç ç ç ç ç ç

ç ç ç ç ç ç ç

4 gnext_arg N

Ð If n , N is n .

D ± strstreambuf constructors

Ð If n , N is ::strlen( gnext_arg ) .

Ð If n , N is INT_MAX .

288)

5 If pbeg_arg

setg( gnext_arg , gnext_arg , gnext_arg + N );

6

setg( gnext_arg , gnext_arg , pbeg_arg );

setp( pbeg_arg , pbeg_arg + N );

gnext_arg n );

gnext_arg n );

gnext_arg n );

7 Effects: strstreambuf((char*) gnext_arg , n )

constant in strmode .

8 Effects: strstreambuf

strmode & allocated and strmode & frozen

_ lib.strstreambuf.virtuals _

freezefl

1 Effects: If strmode & dynamic

lows:

Ð If freezefl is false frozen in strmode .

Ð frozen in strmode .

2 Effects: Calls freeze() gbeg .

3 Notes:

4 Effects: pnext

pnext - pbeg .

strstreambuf

c

overflow .

ç ç ç ç

ç

ç

ç

1 Effects: c

Ð If c

c to * pnext ++ .

__________________

288)

<cstring> INT_MAX

<climits> (18.2).

strstreambuf

Returns c .

Ð If c

EOF .

2 Returns EOF

3 Notes:

n

289)

If

palloc (* palloc )( n )

n ]

EOF allocated in strmode .

4 p pfree

(* pfree )( p ) delete[] p .

5 If strmode & dynamic strmode & frozen

c

pbackfail .

ç ç ç ç

ç

ç

ç

6 c

Ð If c (char) c == gnext [-

1] gnext to gnext .

Returns c .

Ð If c strmode & constant

c to *-- gnext .

Returns c .

Ð If c gnext to

gnext .

EOF .

7 Returns EOF

8 Notes:

underflow .

ç ç ç ç

ç

ç

ç

9 Effects:

Ð

. (unsigned char)* gnext

__________________

289)

alsize

D ±

strstreambuf

Ð pnext

gend gend

gnext pnext .

Returns gnext .

10 Returns EOF

11 Notes:

off way which

ç ç ç

ç

ç

12 Effects:

114:

Ð seekoff positioning

( which

( which

Otherwise,

( which

ios::out))

and way

ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç

ç

ç

ç

13

newoff

Ð newoff values

Condition newoff Value

way 0

way

xnext - xbeg )

way seekhigh

seekhigh - xbeg )

newoff + off

( seeklow - xbeg ),

or ( seekhigh - xbeg

( newoff + off ) ç ç ç ç ç ç ç ç ç ç ç ç

ç ç ç ç ç ç ç ç ç ç ç ç ç strstreambuf

14 xbeg + newoff + off xnext .

15 Returns: pos_type( newoff ) newoff off_type ),

tion.

posT

ç ç ç ç

ç

ç

ç

sp which

16 Effects:

sp

Ð If ( which

Ð If ( which

Ð

17

newoff from sp .offset() :

Ð If newoff seekhigh -

seeklow

Ð newoff xbeg

pointer xnext .

18 Returns: pos_type( newoff ) newoff off_type ),

tion.

s n );

19 Effects: strstreambuf .

istrstream

public:

s );

s );

s n );

istrstream(char* s n );

private:

sb ;

};

}

1 istrstream strstreambuf

strstreambuf

D ± istrstream

Ð sb strstreambuf object.

istrstream constructors

s );

s );

1 Effects: istrstream istream(& sb ) and

initializing sb with strstreambuf( s ,0)) . s NTBS .

s n );

2 Effects: istrstream istream(& sb ) and

initializing sb with strstreambuf( s , n )) . s

n n

1 Returns: (strstreambuf*)& sb .

2 Returns: rdbuf()->str() .

ostrstream

public:

ostrstream();

ostrstream(char* s n mode

freezefl

private:

sb ;

};

}

1 ostrstream strstreambuf

strstreambuf

Ð sb strstreambuf object.

ostrstream constructors

ostrstream();

1 Effects: ostrstream ostream(& sb ) and

initializing sb with strstreambuf()) .

ostrstream(char* s n mode

2 Effects: ostrstream ostream(& sb ) ,

sb

Ð If mode s n elements.

strstreambuf( s , n , s ) .

D.7.3.1 ostrstream ± 11

Ð If mode s n

an NTBS s .

strstreambuf( s , n , s s )) .

290)

1 Returns: (strstreambuf*)& sb .

freezefl

2 Effects: Calls rdbuf()->freeze( freezefl ) .

3 Returns: rdbuf()->str() .

4 Returns: rdbuf()->pcount() .

strstream

public:

strstream();

ç

private:

};

}

1 strstream strstreambuf. ç

a strstreambuf

Ð sb strstreambuf object.

__________________

290)

<cstring> (21.4).

D ± strstream constructors

strstream constructors

ststream();

1 ç Effects: strstream iostream(& sb ) .

2 Effects: strstream iostream(& sb ) and ç

initializing sb

Ð If mode&app==0 s ç

strstreambuf( s , n , s ) .

Ð If mode&app==0 s ç

s ç

strstreambuf( s , n , s +::strlen( s )) . ç

[depr.strstream.dest] ç

D.7.4.2 strstream destructor ç

1 ç Effects: strstream .

2 Returns: &sb . ç

[depr.strstream.oper] ç

D.7.4.3 strstream operations ç

1 Effects: Calls rdbuf()->freeze(freezefl) .

2 Returns: rdbuf()->str() .

3 Returns: rdbuf()->pcount() . ç ç

[extendid]

ç

1 ç

2 ç

± ± ç

Note: ç

± ± ± ± ± ± ± 1ef9 ç

± ± ± ± ± 03f3, ç

1f00 ± ± ± ± ± ± ± 1fb4, ç

1fb6 ± ± ± ± ± ± ± ± 1ffc

± ± ± ± ± ± ± 04cc, ç

04d0 ± ± ± 04f9

± ± 0587 ç

± ± 05f4 ç

± ± ± ± ± ± 06e7 ç

± ± 0962 ç

± ± ± ± ± ± ± 09e1, ç

09f0 ± 09f1

± ± ± ± ± ± ± 0a39, ç

0a59 ±

± ± ± ± ± ± ç

± ± ± ± ± ± ± 0b5d, ç

0b5f ± 0b61

± ± ± ± ± ± ± 0baa, ç

0bae ± ± 0bb9

± ± ± ± ± ± 0c61 ç

± ± ± ± ± ± 0ce1 ç

E ±

± ± ± ± ± 0d61 ç

± ± ± ± 0e5b ç

± ± ± ± ç

± ±

± ± 10f6 ç

± ± 309e ç

± 30fe ç

± 312c ç

± ± ± 11f9 ç

± ± ± ± ± ± fbb1, ç

fbd3 ± ± ± ± ± ± ± ± ± ffbe, ç

ffc2 ± ± ± ± ± 9fa5