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Chapter 1

Todo List

Member __glibexx_check_insert_range(_Position, _First, _Last) We would like
to be able to check for noninterference of _Position and the range [_First, _Last),
but that can’t (in general) be done.

Member __gnu_cxx::distance(_Inputlterator __first, Inputlterator _ last, Distance &__n)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Class __gnu_cxx::hash_map< _Key, Tp, _HashFn, EqualKey, _Alloc >

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Class __gnu_cxx::hash_multimap< _Key, _Tp, HashFn, EqualKey, _Alloc >

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Class __gnu_cxx::hash_multiset< _Value, _HashFcn, _EqualKey, _Alloc >
Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.


http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html

2 Todo List

Class __gnu_cxx::hash_set< _Value, _HashFcn, _EqualKey, _Alloc >

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member __gnu_cxx::iota(_ForwardIter __first, ForwardlIter __last, _Tp __value)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member __gnu_cxx::is_heap(_RandomAccesslIterator __first, _RandomAccessIterator __last)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member __gnu_cxx::is_heap(_RandomAccessIterator __first, _RandomAccessIterator __last, _StrictWeal

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member __gnu_cxx::is_sorted(_ForwardlIterator __first, ForwardIterator __last)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member __gnu_cxx::is_sorted(_ForwardlIterator __first, ForwardIterator _ last, _StrictWeakOrdering _

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member __gnu_cxx::power(_Tp __x, Integer _ n, MonoidOperation __monoid_op)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member __gnu_cxx::power(_Tp _ x, _Integer _ n)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.
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Member __gnu_cxx::
Doc me!
http://gcc.
for more.

Member __gnu_cxx::
Doc me!
http://gcc.
for more.

Member __gnu_cxx::
Doc me!
http://gcc.
for more.

Member __gnu_cxx::
Doc me!
http://gcc.
for more.

random_sample(_Inputlterator __first, Inputlterator _ last, _RandomAccessIterator __ out_firs
See doc/doxygen/TODO and
gnu.org/ml/libstdc++/2002-02/msg00003.html

random_sample(_Inputlterator __ first, Inputlterator _ last, RandomAccessIterator __ out_firs
See doc/doxygen/TODO and
gnu.org/ml/libstdc++/2002-02/msg00003.html

random_sample_n(_ForwardIterator __first, ForwardIterator _ last, Outputlterator __ out, co
See doc/doxygen/TODO and
gnu.org/ml/libstdc++/2002-02/msg00003.html

random_sample_n(_ForwardIterator __first, _ForwardIterator __last, _Outputlterator __out, co
See doc/doxygen/TODO and
gnu.org/ml/libstdc++/2002-02/msg00003.html

Class __gnu_cxx::rb_tree< _Key, _Value, _KeyOfValue, _Compare, _Alloc >

Doc me!
http://gcc.
for more.

See doc/doxygen/TODO and
gnu.org/ml/libstdc++/2002-02/msg00003.html

Class __gnu_cxx::rope< _CharT, _Alloc > Doc me! See doc/doxygen/TODO and

http://gcc.
for more.

gnu.org/ml/libstdc++/2002-02/msg00003.html

Class __gnu_cxx::slist< _Tp, _Alloc > Doc me! See doc/doxygen/TODO and

http://gcc.
for more.

Member __gnu_debu

gnu.org/ml/libstdc++/2002-02/msg00003.html

g::_Safe_iterator< _Iterator, _Sequence >::operator->() const

Make this correct w.r.t. iterators that return proxies

Use addressof() instead of & operator



http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html

4 Todo List

Class std::basic_string< _CharT, _Traits, _Alloc >

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::discard_block_engine< _RandomNumberEngine, __p, __r >::discard(unsigned long long __
Look for a faster way to do discard.

Member std::discard_block_engine< _RandomNumberEngine, _ p, _ r >::max() const
This should be constexpr.

Member std::discard_block_engine< _RandomNumberEngine, __p, __r >::min() const
This should be constexpr.

Member std::independent_bits_engine< _RandomNumberEngine, __w, _UlntType >::discard(unsigned lc
Look for a faster way to do discard.

Member std::independent_bits_engine< _RandomNumberEngine, __w, _UlntType >::max() const
This should be constexpr.

Member std::independent_bits_engine< _ RandomNumberEngine, _ w, UlntType >::min() const
This should be constexpr.

Member std::linear_congruential_engine< _UlntType, __a, ¢, __m >::discard(unsigned long long __ z)
Look for a faster way to do discard.

Member std::linear_congruential_engine< _UlntType, __a, _ ¢, __m >::max() const
This should be constexpr.

Member std::linear_congruential_engine< _UlntType, __a, ¢, __m >::min() const
This should be constexpr.

Member std::reverse_iterator< _Iterator >::operatorx() const

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.
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Member std::reverse_iterator< _Iterator >::operator+(difference_type _ n) const

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator++()

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator++(int)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator+=(difference_type _ n)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator-(difference_type _ n) const

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator--()

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator--(int)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator-=(difference_type _ n)

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.
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6 Todo List

Member std::reverse_iterator< _Iterator >::operator->() const

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::reverse_iterator< _Iterator >::operator[](difference_type _ n) const

Doc me! See doc/doxygen/TODO and
http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Member std::shuffle_order_engine< _RandomNumberEngine, __k >::discard(unsigned long long __z)
Look for a faster way to do discard.

Member std::shuffle_order_engine< _RandomNumberEngine, __k >::max() const
This should be constexpr.

Member std::shuffle_order_engine< _RandomNumberEngine, __k >::min() const
This should be constexpr.
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Chapter 2

Module Documentation

2.1 Extensions

Collaboration diagram for Extensions:

Policy-Based Data Structures

e SGl

Extensions

Classes

e class __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >

Template class __versa_string.
Data structure managing sequences of characters and character-like objects.

Modules

* SGI



8 Module Documentation

* Policy-Based Data Structures

2.1.1 Detailed Description

Components generally useful that are not part of any standard.

2.2 SGI

Collaboration diagram for SGI:

Extensions |(«—— SGI

Classes

* class __gnu_cxx::binary_compose< _Operationl, _Operation2, _Operation3
>

An SGI extension .

e struct __gnu_cxx::constant_binary_fun< _Result, _Argl, _Arg2 >

An SGI extension .

e struct __gnu_cxx::constant_unary_fun< _Result, _Argument >

An SGI extension .

* struct __gnu_cxx::constant_void_fun< _Result >

An SGI extension .

e class __gnu_cxx::hash_map< _Key, _Tp, _HashFn, _EqualKey, _Alloc >

* class __gnu_cxx::hash_multimap< _Key, _Tp, _HashFn, _EqualKey, _Alloc >
e class __gnu_cxx::hash_multiset< _Value, _HashFcn, _EqualKey, _Alloc >

* class __gnu_cxx::hash_set< _Value, _HashFcn, _EqualKey, _Alloc >

* struct __gnu_cxx::projectlst< _Argl, _Arg2 >

An SGI extension .




2.2 SGI 9

e struct __gnu_cxx::project2nd< _Argl, _Arg2 >

An SGI extension .

e struct __gnu_cxx::rb_tree< _Key, _Value, _KeyOfValue, _Compare, _Alloc >
e class __gnu_cxx::rope< _CharT, _Alloc >
e struct __gnu_cxx::selectlst< _Pair >

An SGI extension .

e struct __gnu_cxx::select2nd< _Pair >

An SGI extension .

e class __gnu_cxx::slist< _Tp, _Alloc >

* class __gnu_cxx::subtractive_rng

e struct __gnu_cxx::temporary_buffer< _ForwardlIterator, _Tp >
e class __gnu_cxx::unary_compose< _Operationl, _Operation2 >

An SGI extension .

Functions

® template<typename _Tp >
const _Tp & __gnu_cxx::__median (const _Tp &__a, const _Tp &__b, const
_Tp&_c¢)

® template<typename _Tp , typename _Compare >
const _Tp & __gnu_cxx::__median (const _Tp &__a, const _Tp &__b, const
_Tp &__c, _Compare __comp)

e size_t std::bitset::_Find_first () const

* size_t std::bitset::_Find_next (size_t __prev) const

* template<class _Operationl , class _Operation2 >
unary_compose< _Operationl, _Operation2 > __gnu_cxx::composel (const _-
Operationl &__fnl, const _Operation2 &__fn2)

* template<class _Operationl , class _Operation2 , class _Operation3 >
binary_compose< _Operationl, _Operation2, _Operation3 > _ gnu_-
cxx::compose2 (const _Operationl &__fnl, const _Operation2 &__fn2, const
_Operation3 &__fn3)

* template<class _Result >
constant_void_fun< _Result > __gnu_cxx::constantO (const _Result &__val)

* template<class _Result >
constant_unary_fun< _Result, _Result > __gnu_cxx::constantl (const _Result
&__val)

* template<class _Result >
constant_binary_fun< _Result, _Result, _Result > __gnu_cxx::constant2 (const
_Result &__val)




10

Module Documentation

template<typename _Inputlterator , typename _Size , typename _Outputlterator >
pair< _Inputlterator, _Outputlterator > __gnu_cxx::copy_n (_Inputlterator __ -
first, _Size __count, _Outputlterator __result)

template<typename _Inputlterator , typename _Distance >
void _ gnu_cxx:distance (_Inputlterator __first, _Inputlterator _ last, _-
Distance &__n)

template<class _Tp >

_Tp __gnu_cxx::identity_element (std::multiplies< _Tp >)

template<class _Tp >

_Tp __gnu_cxx::identity_element (std::plus< _Tp >)

template <typename _ForwardlIter , typename _Tp >

void __gnu_cxx::iota (_Forwardlter __first, _Forwardlter _ last, _Tp __value)

template <typename _RandomAccesslterator >
bool __gnu_cxx::is_heap (_RandomAccesslterator _first, -
RandomAccesslterator __last)

template<typename _RandomAccesslterator , typename _StrictWeakOrdering >
bool __gnu_cxx::is_heap (_RandomAccesslterator _ first, -
RandomAccesslterator __last, _StrictWeakOrdering __comp)

template <typename _ForwardIterator >
bool __gnu_cxx::is_sorted (_ForwardlIterator __first, _ForwardlIterator __last)

template <typename _ForwardlIterator , typename _StrictWeakOrdering >

bool __gnu_cxx::is_sorted (_Forwardlterator __first, _ForwardlIterator __last, _-
StrictWeakOrdering __comp)

template <typename _Inputlteratorl , typename _Inputlterator2 >

int __gnu_cxx::lexicographical_compare_3way (_Inputlteratorl __firstl, _-
Inputlterator] __lastl, _Inputlterator2 __first2, _Inputlterator2 __last2)

template <typename _Tp , typename _Integer >

_Tp __gnu_cxx::power (_Tp __x, _Integer __n)

template<typename _Tp , typename _Integer , typename _MonoidOperation >

_Tp __gnu_cxx::power (_Tp __x, _Integer __n, _MonoidOperation __monoid_-
op)

template<typename _Inputlterator , typename _RandomAccesslterator , typename _-
RandomNumberGenerator >

_RandomAccesslterator ~__gnu_cxx::random_sample  (_Inputlterator _-
_first, _Inputlterator __last, _RandomAccesslterator __out_first, _-

RandomAccesslterator __out_last, _RandomNumberGenerator &__rand)

template<typename _Inputlterator , typename _RandomAccessIterator >
_RandomAccesslterator ~__gnu_cxx::random_sample  (_Inputlterator _-
_first, _Inputlterator __last, _RandomAccesslterator __out_first, _-
RandomAccesslterator __out_last)

template<typename _ForwardlIterator , typename _Outputlterator , typename _Distance >
_Outputlterator __gnu_cxx::random_sample_n (_Forwardlterator __first,
Forwardlterator __last, _Outputlterator __out, const _Distance __n)

10



2.2 SGI 11

® template<typename _Forwardlterator , typename _Outputlterator , typename _Distance , typename
_RandomNumberGenerator >
_Outputlterator __gnu_cxx::random_sample_n (_Forwardlterator __first, _-
Forwardlterator __last, _Outputlterator out, const _Distance _ n, _-
RandomNumberGenerator &__rand)

* template<typename _Inputlter , typename _Size , typename _ForwardIter >

pair< _Inputlter, _Forwardlter > __gnu_cxx::uninitialized_copy_n (_Inputlter
__first, _Size _ count, _Forwardlter __result)

* bitset< _Nb > & std::bitset::_Unchecked_set (size_t __pos)

e bitset< _Nb > & std::bitset::_Unchecked_set (size_t __pos, int __val)
e bitset< _Nb > & std::bitset::_Unchecked_reset (size_t __pos)

* bitset< _Nb > & std::bitset::_Unchecked_{flip (size_t __pos)

* bool std::bitset::_Unchecked_test (size_t __pos) const

2.2.1 Detailed Description

Because libstdc++ based its implementation of the STL subsections of the library on
the SGI 3.3 implementation, we inherited their extensions as well.

They are additionally documented in the online documentation, a copy of
which is also shipped with the library source code (in .../docs/html/documenta-
tion.html). You can also read the documentation on SGI’s site, which is still
running even though the code is not maintained.

NB that the following notes are pulled from various comments all over the place, so
they may seem stilted.

The identity_element functions are not part of the C++ standard; SGI provided
them as an extension. Its argument is an operation, and its return value is the identity
element for that operation. It is overloaded for addition and multiplication, and you
can overload it for your own nefarious operations.

As an extension to the binders, SGI provided composition functors and wrapper func-
tions to aid in their creation. The unary_compose functor is constructed from two
functions/functors, £ and g. Calling operator () with a single argument x returns
f(g(x)). The function composel takes the two functions and constructs a unary_ -
compose variable for you.

binary_compose is constructed from three functors, £, gl, and g2. Its

operator () returns £(gl(x),g2(x)). The function takes f, g1, and g2, and constructs
the binary_compose instance for you. For example, if f returns an int, then

int answer = (compose2(f,gl,g2)) (x);

is equivalent to

11
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int templ = gl(x);
int temp2 = g2(x);
int answer = f (templ,temp2);

But the first form is more compact, and can be passed around as a functor to other
algorithms.

As an extension, SGI provided a functor called i dent ity. When a functor is required
but no operations are desired, this can be used as a pass-through. Its operator ()
returns its argument unchanged.

selectlst and select2nd are extensions provided by SGI. Their
operator ()s take a std::pair as an argument, and return either the first
member or the second member, respectively. They can be used (especially with the
composition functors) to strip data from a sequence before performing the remainder
of an algorithm.

The operator () of the projectlst functor takes two arbitrary arguments and
returns the first one, while pro ject 2nd returns the second one. They are extensions
provided by SGI.

These three functors are each constructed from a single arbitrary variable/value. Later,
their operator () s completely ignore any arguments passed, and return the stored
value.

* constant_void_fun’s operator () takes no arguments

* constant_unary_fun’s operator () takes one argument (ignored)

constant_binary_fun’s operator () takes two arguments (ignored)

The helper creator functions constant0, constantl, and constant?2 each take
a result argument and construct variables of the appropriate functor type.

2.2.2 Function Documentation

2.2.2.1 template<typename _Tp > const _Tp& __gnu_cxx::__median ( const
_Tp& _a, const_Tp& _b, const_ Tp& _c)

Find the median of three values.

Parameters

a A value.
b A value.
¢ A value.

Returns

One of a, b or c.

12



2.2 SGI 13

If {1,m,n} is some convolution of { a,b,c} such that 1 <=m<=n then the value returned
will be m. This is an SGI extension.

Definition at line 537 of file ext/algorithm.

2.2.2.2 template<typename _Tp , typename _Compare > const _Tp&
__gnu_cxx::__median ( const _Tp & __a, const _Tp & __b, const _Tp
& __ ¢, _Compare __comp )

Find the median of three values using a predicate for comparison.

Parameters

a A value.
b A value.
¢ A value.

comp A binary predicate.

Returns

One of a,bor c.

If {1,m,n} is some convolution of {a,b,c} such that comp (1, m) and comp (m, n)
are both true then the value returned will be m. This is an SGI extension.

Definition at line 571 of file ext/algorithm.

2.2.2.3 template<size_t _Nb> size_t std::bitset< _Nb >::_Find_first ( ) const
[inline, inherited]

Finds the index of the first "on" bit.

Returns

The index of the first bit set, or size() if not found.

See also

_Find_next

Definition at line 1304 of file bitset.

2.2.2.4 template<size_t _Nb> size_t std::bitset< _Nb >::_Find_next ( size_t
_prev )const [inline, inherited]

Finds the index of the next "on" bit after prev.

13
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Returns

The index of the next bit set, or size() if not found.

Parameters

prev Where to start searching.

See also

_Find_first

Definition at line 1315 of file bitset.

2.2.2.5 template<size_t _Nb> bitset<_Nb>& std::bitset< _Nb
>::_Unchecked_flip ( size_t _ pos ) [inline, inherited]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version.
They do no range checking.

Definition at line 987 of file bitset.

2.2.2.6 template<size_t _Nb> bitset<_Nb>& std::bitset< _Nb
>::_Unchecked_reset ( size_t _ pos ) [inline, inherited]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version.
They do no range checking.

Definition at line 980 of file bitset.

2.2.2.7 template<size_t _Nb> bitset<_Nb>& std::bitset< _Nb
>::_Unchecked_set ( size_t __pos ) [inline, inherited]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version.
They do no range checking.

Definition at line 963 of file bitset.

2.2.2.8 template<size_t _Nb> bitset<_Nb>& std::bitset< _Nb
>::_Unchecked_set ( size_t __pos, int _val ) [inline,
inherited]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version.
They do no range checking.

Definition at line 970 of file bitset.

14



2.2 SGI 15

2.2.2.9 template<size_t _Nb> bool std::bitset< _Nb >::_Unchecked_test (
size_t __pos )const [inline, inherited]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version.
They do no range checking.
Definition at line 994 of file bitset.

2.2.2.10 template<class _Operationl , class _Operation2 >
unary_compose<_Operationl, _Operation2> __gnu_cxx::composel
( const _Operationl & __frnl, const _Operation2 & __fn2 )
[inline]

An SGI extension .

Definition at line 145 of file ext/functional.

2.2.2.11 template<class _Operationl , class _Operation2 , class _Operation3
> binary_compose<_Operationl, _Operation2, _Operation3>
__gnu_cxx::compose2 ( const _Operationl & __fnl, const
_Operation2 & __fn2, const _Operation3 & _ fn3 ) [inline]

An SGI extension .

Definition at line 172 of file ext/functional.

2.2.2.12 template<class _Result > constant_void_fun<_Result>
__gnu_cxx::constant( ( const _Result & __val ) [inline]

An SGI extension .

Definition at line 326 of file ext/functional.

2.2.2.13 template<class _Result > constant_unary_fun<_Result, _Result>
__gnu_cxx::constantl ( const _Result & _ val ) [inline]

An SGI extension .

Definition at line 332 of file ext/functional.

2.2.2.14 template<class _Result > constant_binary_fun<_Result,_-
Result,_Result> __gnu_cxx::constant2 ( const _Result & _ val )
[inline]

An SGI extension .

15
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Definition at line 338 of file ext/functional.

2.2.2.15 template<typename _Inputlterator , typename _Size , typename
_Outputlterator > pair<_Inputlterator, _Outputlterator>
__gnu_cxx::copy_n ( _Inputlterator __ first, _Size __ count,
_Outputlterator __result ) [inline]

Copies the range [first,first+count) into [result,result+count).

Parameters
first An input iterator.
count The number of elements to copy.

result An output iterator.

Returns

A std::pair composed of first+count and result+count.

This is an SGI extension. This inline function will boil down to a call to memmove
whenever possible. Failing that, if random access iterators are passed, then the loop
count will be known (and therefore a candidate for compiler optimizations such as
unrolling).

Definition at line 119 of file ext/algorithm.

References std::__iterator_category().

2.2.2.16 template<typename _Inputlterator , typename _Distance > void
__gnu_cxx::distance ( _Inputlterator __ first, _Inputlterator _ last,
_Distance & _n ) [inline]

This is an SGI extension.

Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg0000
for more.

Definition at line 103 of file ext/iterator.
References std::__iterator_category().

Referenced by __gnu_parallel::multiseq_partition(), __gnu_parallel::multiseq_-
selection(), and std::list< _Tp, _Alloc >::size().
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2.2.2.17 template<class _Tp > _Tp __gnu_cxx::identity_element ( std::plus<
_Tp> ) [inline]
An SGI extension .

Definition at line 87 of file ext/functional.

2.2.2.18 template<class _Tp > _Tp __gnu_cxx::identity_element (
std::multiplies< _Tp > ) [inline]
An SGI extension .

Definition at line 93 of file ext/functional.

2.2.2.19 template<typename _Forwardlter , typename _Tp > void
__gnu_cxx::iota ( _Forwardlter _ first, _Forwardlter _ last, _Tp
__value )

This is an SGI extension.

Todo
Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html

for more.

Definition at line 132 of file ext/numeric.

2.2.2.20 template<typename _RandomAccesslterator , typename
_StrictWeakOrdering > bool __gnu_cxx::is_heap (
_RandomAccesslterator __first, _RandomAccessIterator _ last,
_StrictWeakOrdering _ comp ) [inline]

This is an SGI extension.

Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Definition at line 453 of file ext/algorithm.

2.2.2.21 template<typename _RandomAccessIterator > bool
__gnu_cxx::is_heap ( _RandomAccessIterator __first,
_RandomAccessIterator _ last ) [inline]

This is an SGI extension.

17
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Todo
Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg0000

for more.

Definition at line 434 of file ext/algorithm.

2.2.2.22 template<typename _ForwardIterator > bool __gnu_cxx::is_sorted (
_Forwardlterator __ first, _ForwardIterator _ last )

This is an SGI extension.

Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg0000
for more.

Definition at line 478 of file ext/algorithm.

2.2.2.23 template<typename _ForwardIterator , typename
_StrictWeakOrdering > bool __gnu_cxx::is_sorted (
_ForwardlIterator __ first, _ForwardIterator _ last,
_StrictWeakOrdering __comp )

This is an SGI extension.

Todo
Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg0000

for more.

Definition at line 503 of file ext/algorithm.

2.2.2.24 template<typename _Inputlteratorl , typename _Inputlterator2 >
int __gnu_cxx::lexicographical_compare_3way ( _Inputlteratorl
_ firstl, _Inputlteratorl _ lastl, _Inputlterator2 __first2,
_Inputlterator2 _ last2 )

memcmp on steroids.

Parameters

firstl An input iterator.
last] An input iterator.

first2 An input iterator.

18
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last2 An input iterator.

Returns

An int, as with memcmp.

The return value will be less than zero if the first range is lexigraphically less than the
second, greater than zero if the second range is lexigraphically less than the first, and
zero otherwise. This is an SGI extension.

Definition at line 200 of file ext/algorithm.

2.2.2.25 template<typename _Tp , typename _Integer > _Tp
__gnu_cxx::power ( _Tp __x, _Integer _n ) [inline]

This is an SGI extension.

Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Definition at line 121 of file ext/numeric.

2.2.2.26 template<typename _Tp , typename _Integer , typename
_MonoidOperation > _Tp __gnu_cxx::power ( _Tp __x, _Integer
__n, _MonoidOperation __monoid_op ) [inline]

This is an SGI extension.

Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Definition at line 111 of file ext/numeric.

2.2.2.27 template<typename _Inputlterator , typename
_RandomAccesslterator , typename _RandomNumberGenerator >
_RandomAccesslIterator __gnu_cxx::random_sample ( _Inputlterator
__first, _Inputlterator __last, _RandomAccesslIterator __out_first,
_RandomAccessIterator _ out_last, _RandomNumberGenerator &
_rand ) [inline]

This is an SGI extension.
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Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg0000
for more.

Definition at line 410 of file ext/algorithm.

2.2.2.28 template<typename _Inputlterator , typename
_RandomAccessIterator > _RandomAccessIterator
__gnu_cxx::random_sample ( _Inputlterator _ first, _Inputlterator
__last, _RandomAccessIterator __ out_first, _RandomA-ccesslterator
_out_last ) [inline]

This is an SGI extension.

Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg0000
for more.

Definition at line 387 of file ext/algorithm.

2.2.2.29 template<typename _ForwardIterator , typename _Outputlterator ,
typename _Distance , typename _RandomNumberGenerator >
_Outputlterator __gnu_cxx::random_sample_n ( _ForwardIterator
__first, _Forwardlterator __last, _Outputlterator __out, const
_Distance __n, _RandomNumberGenerator & __rand )

This is an SGI extension.

Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg0000
for more.

Definition at line 300 of file ext/algorithm.

References std::distance(), and std::min().

2.2.2.30 template<typename _ForwardIterator , typename _Outputlterator ,
typename _Distance > _Outputlterator _ gnu_cxx::random_sample_n
( _ForwardlIterator _ first, _ForwardlIterator _ last,
_Outputlterator _ out, const _Distance _n )

This is an SGI extension.
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Todo

Doc me! See doc/doxygen/TODO and http://gcc.gnu.org/ml/libstdc++/2002-02/msg00003.html
for more.

Definition at line 266 of file ext/algorithm.

References std::distance(), and std::min().

2.2.2.31 template<typename _Inputlter , typename _Size ,
typename _ForwardIter > pair<_Inputlter, _ForwardIter>
__gnu_cxx::uninitialized_copy_n ( _Inputlter __ first, _Size __ count,
_ForwardIter _ result ) [inline]

Copies the range [first,last) into result.

Parameters

first An input iterator.

last An input iterator.

result An output iterator.

Returns

result + (first - last)

Like copy(), but does not require an initialized output range.
Definition at line 121 of file ext/memory.

References std::__iterator_category().
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2.3 Containers

Collaboration diagram for Containers:

Associative

Containers («@— Sequences

Unordered Associative

Classes

e class std::bitset< _Nb >

The bitset class represents a fixed-size sequence of bits.

Modules

» Sequences
* Associative

¢ Unordered Associative

2.3.1 Detailed Description

Containers are collections of objects.

A container may hold any type which meets certain requirements, but the type of con-
tained object is chosen at compile time, and all objects in a given container must be
of the same type. (Polymorphism is possible by declaring a container of pointers to a
base class and then populating it with pointers to instances of derived classes. Variant
value types such as the any class from Boost can also be used.
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All contained types must be Assignable and CopyConstructible. Specific
containers may place additional requirements on the types of their contained objects.

Containers manage memory allocation and deallocation themselves when storing your
objects. The objects are destroyed when the container is itself destroyed. Note that
if you are storing pointers in a container, delete is not automatically called on the
pointers before destroying them.

All containers must meet certain requirements, summarized in tables.

The standard containers are further refined into Sequences and Associative Containers.

Unordered Associative Containers.

2.4 Sequences

Collaboration diagram for Sequences:

Containers

-«

Classes

std::basic_string
Sequences =

e class std::basic_string< _CharT, _Traits, _Alloc >

Managing sequences of characters and character-like objects.

e class std::deque< _Tp, _Alloc >

Strings

A standard container using fixed-size memory allocation and constant-time manipu-
lation of elements at either end.

e class std::forward_list< _Tp, _Alloc >

A standard container with linear time access to elements, and fixed time inser-
tion/deletion at any point in the sequence.

e class std::list< _Tp, _Alloc >

A standard container with linear time access to elements, and fixed time inser-
tion/deletion at any point in the sequence.

23
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* class std::priority_queue< _Tp, _Sequence, _Compare >

A standard container automatically sorting its contents.

* class std::queue< _Tp, _Sequence >

A standard container giving FIFO behavior.

* class std::stack< _Tp, _Sequence >

A standard container giving FILO behavior.

e struct std::trl::array< _Tp, _Nm >

A standard container for storing a fixed size sequence of elements.

* class std::vector< _Tp, _Alloc >

A standard container which offers fixed time access to individual elements in any
order.

e class std::vector< bool, _Alloc >

A specialization of vector for booleans which offers fixed time access to individual
elements in any order.

2.4.1 Detailed Description

Sequences arrange a collection of objects into a strictly linear order.

The differences between sequences are usually due to one or both of the following:

* memory management
* algorithmic complexity

As an example of the first case, vector is required to use a contiguous memory
layout, while other sequences such as deque are not.

The prime reason for choosing one sequence over another should be based on the sec-
ond category of differences, algorithmic complexity. For example, if you need to per-
form many inserts and removals from the middle of a sequence, 11 st would be ideal.
But if you need to perform constant-time access to random elements of the sequence,
then 11ist should not be used.

All sequences must meet certain requirements, summarized in tables.
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2.5 Associative

Collaboration diagram for Associative:

Containers

<«

Classes

Associative

e class std::map< _Key, _Tp, _Compare, _Alloc >

A standard container made up of (key,value) pairs, which can be retrieved based on a

key, in logarithmic time.

e class std::multimap< _Key, _Tp, _Compare, _Alloc >

A standard container made up of (key,value) pairs, which can be retrieved based on a

key, in logarithmic time.

e class std::multiset< _Key, _Compare, _Alloc >

A standard container made up of elements, which can be retrieved in logarithmic time.

e class std::set< _Key, _Compare, _Alloc >

A standard container made up of unique keys, which can be retrieved in logarithmic

time.

2.5.1 Detailed Description

Associative containers allow fast retrieval of data based on keys.

Each container type is parameterized on a Key type, and an ordering relation used to

sort the elements of the container.

All associative containers must meet certain requirements, summarized in tables.
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2.6 Unordered Associative

Collaboration diagram for Unordered Associative:

Containers (¢—— Unordered Associative

Classes

e class std::unordered_map< _Key, _Tp, _Hash, _Pred, _Alloc >

A standard container composed of unique keys (containing at most one of each key
value) that associates values of another type with the keys.

class std::unordered_multimap< _Key, _Tp, _Hash, _Pred, _Alloc >

A standard container composed of equivalent keys (possibly containing multiple of
each key value) that associates values of another type with the keys.

class std::unordered_multiset< _Value, _Hash, _Pred, _Alloc >

A standard container composed of equivalent keys (possibly containing multiple of
each key value) in which the elements’ keys are the elements themselves.

class std::unordered_set< _Value, _Hash, _Pred, _Alloc >

A standard container composed of unique keys (containing at most one of each key
value) in which the elements’ keys are the elements themselves.

2.6.1 Detailed Description

Unordered associative containers allow fast retrieval of data based on keys.

Each container type is parameterized on a Key type, a Hash type providing a hashing
functor, and an ordering relation used to sort the elements of the container.

All unordered associative containers must meet certain requirements, summarized in
tables.
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2.7 Diagnostics

Collaboration diagram for Diagnostics:

Diagnostics

-

Modules

* Exceptions

2.7.1 Detailed Description

Components for error handling, reporting, and diagnostic operations.

Exceptions
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2.8 Concurrency

Collaboration diagram for Concurrency:

Threads

Futures

Concurrency

Condition Variables

Mutexes

Modules

¢ Condition Variables
¢ Futures
e Mutexes

e Threads

2.8.1 Detailed Description

Components for concurrent operations, including threads, mutexes, and condition vari-
ables.

28
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2.9 Exceptions

Collaboration diagram for Exceptions:

std::future_error

Diagnostics }«——— Exceptions Futures

Classes

e class _ cxxabivl::_ forced unwind

Thrown as part of forced unwinding.
A magic placeholder class that can be caught by reference to recognize forced un-
winding.

e struct __gnu_cxx::forced_error

Thown by exception safety machinery.

e class __gnu_cxx::recursive_init_error

Exception thrown by __cxa_guard_acquire.
6.7[stmt.dcl]/4: If control re-enters the declaration (recursively) while the object is
being initialized, the behavior is undefined.

e class std::__exception_ptr::exception_ptr

An opaque pointer to an arbitrary exception.

e class std::bad_alloc

Exception possibly thrown by new.
bad_alloc (or classes derived from it) is used to report allocation errors from the
throwing forms of new.

e class std::bad_cast

Thrown during incorrect typecasting.
If you attempt an invalid dynamic_cast expression, an instance of this class (or
something derived from this class) is thrown.

* class std::bad_exception
e class std::bad_function_call

29
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Exception class thrown when class template function’s operator() is called with an
empty target.

class std::bad_typeid

Thrown when a NULL pointer in a t ypeid expression is used.

class std::domain_error
class std::exception

Base class for all library exceptions.

class std::future_error

Exception type thrown by futures.

class std::invalid_argument
class std::ios_base::failure

These are thrown to indicate problems with io.
27.4.2.1.1 Class ios_base: :failure.

class std::length_error
class std::logic_error

One of two subclasses of exception.

class std::nested_exception

Exception class with exception_ptr data member.

class std::out_of_range
class std::overflow_error
class std::range_error
class std::runtime_error

One of two subclasses of exception.

class std::system_error

Thrown to indicate error code of underlying system.

class std::trl::bad_weak_ptr
Exception possibly thrown by shared_ptr.

class std::underflow_error

Typedefs

* typedef void(x std::terminate_handler )()
* typedef void(x std::unexpected_handler )()

30
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Functions

® template<typename _Ex >
const nested_exception x std::__get_nested_exception (const _Ex &__ex)

* template<typename _Ex >
void std::__throw_with_nested (_Ex &&, const nested_exception x=0) __ -
attribute__ ((__noreturn__))

® template<typename _Ex >
void std::__throw_with_nested (_Ex &&,...) __attribute__((__noreturn__))

e void __gnu_cxx::__verbose_terminate_handler ()
® template<typename _Ex >
exception_ptr std::copy_exception (_Ex __ex) throw ()
* exception_ptr std::current_exception () throw ()
* void std::rethrow_exception (exception_ptr) __attribute__((__noreturn__))
* void std::rethrow_if_nested (const nested_exception &__ex)

¢ template<typename _Ex >
void std::rethrow_if nested (const _Ex &__ex)

¢ terminate_handler std::set_terminate (terminate_handler) throw ()
 unexpected_handler std::set_unexpected (unexpected_handler) throw ()
¢ void std::terminate () __attribute__((__noreturn__)) throw ()

® template<typename _Ex >
void std::throw_with_nested (_Ex __ex)

* bool std::uncaught_exception () __attribute__((__pure__)) throw ()
* void std::unexpected () __attribute__((__noreturn__))

2.9.1 Detailed Description

Classes and functions for reporting errors via exception classes.

2.9.2 Typedef Documentation

2.9.2.1 typedef void(x std::terminate_handler)()

If you write a replacement terminate handler, it must be of this type.
Definition at line 88 of file exception.

2.9.2.2 typedef void(x std::unexpected_handler)()

If you write a replacement unexpected handler, it must be of this type.

Definition at line 91 of file exception.
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2.9.3 Function Documentation
2.9.3.1 void __gnu_cxx::__verbose_terminate_handler ( )
A replacement for the standard terminate_handler which prints more information about

the terminating exception (if any) on stderr.
Call

std::set_terminate (__gnu_cxx::__verbose_terminate_handler)

to use. For more info, see http://gcc.gnu.org/onlinedocs/libstdc++/manual /bk01lpt02ch0¢

In 3.4 and later, this is on by default.

2.9.3.2 template<typename _Ex > exception_ptr std::copy_exception ( _Ex
__ex ) throw ()

Obtain an exception_ptr pointing to a copy of the supplied object.
Definition at line 149 of file exception_ptr.h.

References std::current_exception().

2.9.3.3 exception_ptr std::current_exception () throw ()

Obtain an exception_ptr to the currently handled exception. If there is none, or the
currently handled exception is foreign, return the null value.

Referenced by std::copy_exception().

2.9.3.4 void std::rethrow_exception ( exception_ptr )

Throw the object pointed to by the exception_ptr.
Referenced by std::__basic_future< _Res & >::_M_get_result().

2.9.3.5 void std::rethrow_if_nested ( const nested_exception & __ex )
[inline]

Overload, See N2619.

Definition at line 156 of file nested_exception.h.
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2.9.3.6 template<typename _Ex > void std::rethrow_if nested ( const Ex &
_ex ) [inline]
If __ex is derived from nested_exception, __ex.rethrow_nested ().

Definition at line 148 of file nested_exception.h.

2.9.3.7 terminate_handler std::set_terminate ( terminate_handler ) throw ()

Takes a new handler function as an argument, returns the old function.

2.9.3.8 unexpected_handler std::set_unexpected ( unexpected_handler )
throw ()

Takes a new handler function as an argument, returns the old function.

2.9.3.9 void std::terminate ( ) throw ()

The runtime will call this function if exception handling must be abandoned for any
reason. It can also be called by the user.

2.9.3.10 template<typename _Ex > void std::throw_with_nested ( _Ex _ ex )
[inline]

If __exis derived from nested_exception, __ex. // Else, an implementation-defined
object derived from both.

Definition at line 138 of file nested_exception.h.

2.9.3.11 bool std::uncaught_exception ( ) throw ()

[18.6.4]/1: ’Returns true after completing evaluation of a throw-expression until either
completing initialization of the exception-declaration in the matching handler or en-
tering unexpected () due to the throw; or after entering terminate () for any
reason other than an explicit call to terminate (). [Note: This includes stack un-
winding [15.2]. end note]’

2: "When uncaught_exception () is true, throwing an exception can result in a
call of terminate () (15.5.1).

Referenced by std::basic_ostream< _CharT, _Traits >::sentry::~sentry().
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2.9.3.12 void std::unexpected ( )

The runtime will call this function if an exception is thrown which violates the func-
tion’s exception specification.

2.10 Time

Collaboration diagram for Time:

Utilities j«——— Time

Namespaces

* namespace std::chrono

2.10.1 Detailed Description

Classes and functions for time.

2.11 Complex Numbers

Collaboration diagram for Complex Numbers:

Numerics («¢—— Complex Numbers
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Classes

* struct std::complex< _Tp >

Functions

* std::complex< float >::complex (const complex< double > &)

* std::complex< float >::complex (const complex< long double > &)

¢ std::complex< double >::complex (const complex< long double > &)

® template<typename _Tp >
_Tp std::__complex_abs (const complex< _Tp > &__7)

* template<typename _Tp >
std::complex< _Tp > std::trl::__complex_acos (const std::complex< _Tp >
&__7)

® template<typename _Tp >
std::complex< _Tp > std::trl::__complex_acosh (const std::complex< _Tp >
& 7)

* template<typename _Tp >
_Tp std::__complex_arg (const complex< _Tp > &__7)

* template<typename _Tp >
std::complex< _Tp > std::trl::__complex_asin (const std::complex< _Tp >
&_7)

® template<typename _Tp >
std::complex< _Tp > std::trl::__complex_asinh (const std::complex< _Tp >
&__7)

® template<typename _Tp >
std::complex< _Tp > std::trl::__complex_atan (const std::complex< _Tp >
& 7)

® template<typename _Tp >
std::complex< _Tp > std::trl::__complex_atanh (const std::complex< _Tp >
&__7)

® template<typename _Tp >
complex< _Tp > std::__complex_cos (const complex< _Tp > &__7)

® template<typename _Tp >
complex< _Tp > std::__complex_cosh (const complex< _Tp > &__z)

* template<typename _Tp >
complex< _Tp > std::__complex_exp (const complex< _Tp > &__z)

* template<typename _Tp >
complex< _Tp > std::__complex_log (const complex< _Tp > &__7)

¢ template<typename _Tp >
complex< _Tp > std::__complex_pow (const complex< _Tp > &__x, const
complex< _Tp > &__y)

® template<typename _Tp >
complex< _Tp > std::__complex_sin (const complex< _Tp > &__z7)
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template <typename _Tp >

complex< _Tp > std::__complex_sinh (const complex< _Tp > &__z)
template<typename _Tp >

complex< _Tp > std::__complex_sqrt (const complex< _Tp > &__z)
template <typename _Tp >

complex< _Tp > std::__complex_tan (const complex< _Tp > &__7)
template <typename _Tp >

complex< _Tp > std::__complex_tanh (const complex< _Tp > &__z)
template<typename _Tp >

_Tp std::abs (const complex< _Tp > &)

template<typename _Tp >

std::complex< _Tp > std::trl::acos (const std::complex< _Tp > &__z)
template <typename _Tp >

std::complex< _Tp > std::trl::acosh (const std::complex< _Tp > &__z)
template<typename _Tp >

_Tp std::arg (const complex< _Tp > &)

template <typename _Tp >

__gnu_cxx::__promote< _Tp >::__ type std::trl::arg (_Tp __x)
template<typename _Tp >

std::complex< _Tp > std::trl::asin (const std::complex< _Tp > &__z)
template <typename _Tp >

std::complex< _Tp > std::trl::asinh (const std::complex< _Tp > &__z)
template <typename _Tp >

std::complex< _Tp > std::trl::atan (const std::complex< _Tp > &__z)
template<typename _Tp >

std::complex< _Tp > std::trl::atanh (const std::complex< _Tp > &__z)
template <typename _Tp >

complex< _Tp > std::conj (const complex< _Tp > &)

template <typename _Tp >

complex< _Tp > std::cos (const complex< _Tp > &)

template<typename _Tp >

complex< _Tp > std::cosh (const complex< _Tp > &)

template <typename _Tp >

complex< _Tp > std::exp (const complex< _Tp > &)

template <typename _Tp >

_Tp std::trl::fabs (const std::complex< _Tp > &__z)

template <typename _Tp >

_Tp std::imag (const complex< _Tp > &__z)

template <typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::imag (_Tp)
template<typename _Tp >

complex< _Tp > std::log (const complex< _Tp > &)

template <typename _Tp >

complex< _Tp > std::log10 (const complex< _Tp > &)

36



2.11 Complex Numbers 37

® template<typename _Tp >
_Tp std::norm (const complex< _Tp > &)

¢ template<typename _Tp >
__gnu_cxx::__promote< _Tp >::__type std::trl::norm (_Tp __x)
¢ template<typename _Up >
complex< _Tp > & std::complex::operatorx= (const complex< _Up > &)

e complex< _Tp > & std::complex::operatorx= (const _Tp &)

® template<typename _Tp >
complex< _Tp > std::operator+ (const complex< _Tp > &__x)

® template<typename _Up >
complex< _Tp > & std::complex::operator+= (const complex< _Up > &)

® template<typename _Tp >
complex< _Tp > std::operator- (const complex< _Tp > &__Xx)

¢ template<typename _Up >
complex< _Tp > & std::complex::operator-= (const complex< _Up > &)

¢ template<typename _Up >
complex< _Tp > & std::complex::operator/= (const complex< _Up > &)

» complex< _Tp > & std::complex::operator/= (const _Tp &)

* template<typename _Tp, typename _CharT , class _Traits >
basic_ostream< _CharT, _Traits > & std::operator<< (basic_ostream< _-
CharT, _Traits > &__os, const complex< _Tp > &__x)

* template<typename _Up >
complex< _Tp > & std::complex::operator= (const complex< _Up > &)

e complex< _Tp > & std::complex::operator= (const _Tp &)

* template<typename _Tp , typename _CharT , class _Traits >
basic_istream< _CharT, _Traits > & std::operator>> (basic_istream< _CharT,
_Traits > &__is, complex< _Tp > &__x)

® template<typename _Tp >
complex< _Tp > std::polar (const _Tp &, const _Tp &=0)

® template<typename _Tp , typename _Up >
std::complex< typename __gnu_cxx::__promote_2< _Tp, _Up >::__type >
std::trl::pow (const _Tp &__x, const std::complex< _Up > &__y)

® template<typename _Tp >
complex< _Tp > std::pow (const _Tp &, const complex< _Tp > &)

® template<typename _Tp >
complex< _Tp > std::pow (const complex< _Tp > &, const _Tp &)

¢ template<typename _Tp , typename _Up >
std::complex< typename __ gnu_cxx::__promote_2< _Tp, _Up >:_ type >
std::trl::pow (const std::complex< _Tp > &__x, const _Up &__y)

® template<typename _Tp >
complex< _Tp > std::pow (const complex< _Tp > &, const complex< _Tp >
&)
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template <typename _Tp , typename _Up >

std::complex< typename __gnu_cxx::__promote_2< _Tp, _Up >::_ type >
std::trl::pow (const std::complex< _Tp > &__x, const std::complex< _Up >
&_y)

template <typename _Tp >

_Tp std::real (const complex< _Tp > &__z)

template<typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::real (_Tp _ x)

template <typename _Tp >

complex< _Tp > std::sin (const complex< _Tp > &)

template <typename _Tp >

complex< _Tp > std::sinh (const complex< _Tp > &)

template<typename _Tp >

complex< _Tp > std::sqrt (const complex< _Tp > &)

template <typename _Tp >

complex< _Tp > std::tan (const complex< _Tp > &)

template <typename _Tp >

complex< _Tp > std::tanh (const complex< _Tp > &)

template<typename _Tp >
complex< _Tp > std::operator+ (const complex< _Tp > &__x, const
complex< _Tp > &__y)

template<typename _Tp >

complex< _Tp > std::operator+ (const complex< _Tp > &__x, const _Tp &_-
-y)

template <typename _Tp >

complex< _Tp > std::operator+ (const _Tp &__x, const complex< _Tp > &_-
-y)

template <typename _Tp >

complex< _Tp > std::operator- (const complex< _Tp > &__x, const complex<
Tp>&_y)

template <typename _Tp >

complex< _Tp > std::operator- (const complex< _Tp > &__x, const _Tp &__-
y)

template <typename _Tp >

complex< _Tp > std::operator- (const _Tp &__x, const complex< _Tp > &__-
y)

template <typename _Tp >
complex< _Tp > std::operatorx (const complex< _Tp > &__x, const complex <
Tp>&_y)
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® template<typename _Tp >
complex< _Tp > std::operators (const complex< _Tp > &__x, const _Tp &_-
-y)

* template<typename _Tp >
complex< _Tp > std::operators (const _Tp &__x, const complex< _Tp > &_-

_y)

® template<typename _Tp >
complex< _Tp > std::operator/ (const complex< _Tp > &__x, const complex <
Tp>&_y)

* template<typename _Tp >
complex< _Tp > std::operator/ (const complex< _Tp > &__x, const_Tp &__y)

¢ template<typename _Tp >
complex< _Tp > std::operator/ (const _Tp &__x, const complex< _Tp > &__y)

® template<typename _Tp >
bool std::operator== (const complex< _Tp > &__x, const complex< _Tp >
&_y)
¢ template<typename _Tp >
bool std::operator== (const complex< _Tp > &__x, const _Tp &__y)
® template<typename _Tp >
bool std::operator== (const _Tp &__x, const complex< _Tp > &__y)

* template<typename _Tp >
bool std::operator!= (const complex< _Tp > &__x, const complex< _Tp > & _-
-y)

* template<typename _Tp >
bool std::operator!= (const complex< _Tp > &__x, const _Tp &__y)

® template<typename _Tp >
bool std::operator!= (const _Tp &__x, const complex< _Tp > &__y)

2.11.1 Detailed Description

Classes and functions for complex numbers.

2.11.2 Function Documentation

2.11.2.1 template<typename _Tp > _Tp std::abs ( const complex< _Tp > &
_z) [inline]

Return magnitude of z.
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Definition at line 594 of file complex.

Referenced by std::trl::fabs(), std::binomial_distribution< _IntType >::operator()(),
and std::poisson_distribution< _IntType >::operator()().

2.11.2.2 template<typename _Tp > std::complex< _Tp > std::trl::acos (
const std::complex< _Tp > & __z ) [inline]

acos(__z) [8.1.2].

Definition at line 86 of file tr1_impl/complex.

2.11.2.3 template<typename _Tp > std::complex< _Tp > std::trl::acosh (
const std::complex< _Tp > & _ z ) [inline]

acosh(__z) [8.1.5].

Definition at line 205 of file trl_impl/complex.

2.11.2.4 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::arg ( _Tp _x ) [inline]

Additional overloads [8.1.9].

Definition at line 311 of file trl_impl/complex.

References std::arg().

2.11.2.5 template<typename _Tp > _Tp std::arg ( const complex< _Tp > &
_z) [inline]

Return phase angle of z.

Definition at line 621 of file complex.

Referenced by std::trl::arg().

2.11.2.6 template<typename _Tp > std::complex< _Tp > std::trl::asin (
const std::complex< _Tp > & _z ) [inline]

asin(__z) [8.1.3].

Definition at line 122 of file tr1_impl/complex.
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2.11.2.7 template<typename _Tp > std::complex< _Tp > std::trl::asinh (
const std::complex< _Tp > & __z ) [inline]

asinh(__z) [8.1.6].
Definition at line 244 of file tr1_impl/complex.

2.11.2.8 template<typename _Tp > std::complex< _Tp > std::trl::atan (
const std::complex< _Tp > & _z ) [inline]

atan(__z) [8.1.4].

Definition at line 166 of file tr1_impl/complex.

2.11.2.9 template<typename _Tp > std::complex< _Tp > std::trl::atanh (
const std::complex< _Tp > & _ z ) [inline]
atanh(__z) [8.1.7].

Definition at line 288 of file tr1_impl/complex.

2.11.2.10 template<typename _Tp > complex< _Tp > std::conj ( const
complex< _Tp>& _z ) [inline]
Return complex conjugate of z.

Definition at line 667 of file complex.

2.11.2.11 template<typename _Tp > complex< _Tp > std::cos ( const
complex< _Tp> & __z ) [inline]

Return complex cosine of z.

Definition at line 699 of file complex.

Referenced by std::polar().

2.11.2.12 template<typename _Tp > complex< _Tp > std::cosh ( const
complex< _Tp> & __z ) [inline]

Return complex hyperbolic cosine of z.

Definition at line 729 of file complex.

41



42 Module Documentation

2.11.2.13 template<typename _Tp > complex< _Tp > std::exp ( const
complex< _Tp> & __z ) [inline]

Return complex base e exponential of z.

Definition at line 755 of file complex.

Referenced by std::pow().

2.11.2.14 template<typename _Tp > _Tp std::trl::fabs ( const std::complex<
_Tp>& _z ) I[inline]

fabs(__z) [8.1.8].

Definition at line 301 of file trl_impl/complex.

References std::abs().

2.11.2.15 template<typename _Tp > complex< _Tp > std::log ( const
complex< _Tp> & __z ) [inline]

Return complex natural logarithm of z.

Definition at line 782 of file complex.

Referenced by std::generate_canonical(), std::loglO(), std::gamma_distribution<
_RealType >::operator()(), std::normal_distribution< _RealType >::operator()(),
std::binomial_distribution< _IntType >::operator()(), std::poisson_distribution< _-
IntType >::operator()(), std::independent_bits_engine< _RandomNumberEngine, _-
_w, _UlIntType >::operator()(), and std::pow().

2.11.2.16 template<typename _Tp > complex< _Tp > std::log10 ( const
complex< _Tp> & __z ) [inline]

Return complex base 10 logarithm of z.

Definition at line 787 of file complex.

References std::log().

2.11.2.17 template<typename _Tp > _Tp std::norm ( const complex< _Tp >
& _z ) [inline]

Return z magnitude squared.

Definition at line 654 of file complex.

Referenced by std::complex< _Tp >::operator/=().
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2.11.2.18 template<typename _Tp > bool std::operator!= ( const complex<
_Tp> & __x, constcomplex< _Tp>& _y ) [inline]
Return false if x is equal to y.

Definition at line 469 of file complex.

2.11.2.19 template<typename _Tp > bool std::operator!= ( const complex<
_Tp>& _x, const_Tp& _y) [inline]
Return false if x is equal to y.

Definition at line 474 of file complex.

2.11.2.20 template<typename _Tp > bool std::operator!=( const _Tp & _ x,
const complex< _Tp>& _y ) [inline]

Return false if x is equal to y.

Definition at line 479 of file complex.

2.11.2.21 template<typename _Tp > complex<_Tp> std::operator: (
const complex< _Tp > & __x, const complex< _Tp>& _y )
[inline]

Return new complex value x times y.

Definition at line 379 of file complex.
2.11.2.22 template<typename _Tp > complex<_Tp> std::operators: ( const
complex< _Tp> & __x, const_Tp& _y ) [inline]

Return new complex value x times y.

Definition at line 388 of file complex.
2.11.2.23 template<typename _Tp > complex<_Tp> std::operator: ( const
_Tp & __x, const complex< _Tp>& _y ) [inline]

Return new complex value x times y.

Definition at line 397 of file complex.
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2.11.2.24 template<typename _Tp > complex< _Tp > & std::complex< _Tp
>::operator+x=( const_Tp & _ t ) [inherited]
Multiply this complex number by *.

Definition at line 238 of file complex.

2.11.2.25 template<typename _Tp > template<typename _Up > complex<
_Tp > & std::complex< _Tp >::operators= ( const complex< _Up >
& _ 7z ) [inherited]

Multiply this complex number by z.

Definition at line 292 of file complex.

2.11.2.26 template<typename _Tp > complex<_Tp> std::operator+ ( const
complex< _Tp> & __x ) [inline]
Return x.

Definition at line 438 of file complex.

2.11.2.27 template<typename _Tp > complex<_Tp> std::operator+ ( const
_Tp & __x, const complex< _Tp>& _y ) [inline]
Return new complex value x plus y.

Definition at line 337 of file complex.

2.11.2.28 template<typename _Tp > complex<_Tp> std::operator+ ( const
complex< _Tp>& _ x, const Tp& _y ) [inline]
Return new complex value x plus y.

Definition at line 328 of file complex.

2.11.2.29 template<typename _Tp > complex<_Tp> std::operator+ (
const complex< _Tp > & __x, const complex< _Tp> & _y )
[inline]

Return new complex value x plus y.

Definition at line 319 of file complex.
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2.11.2.30 template<typename _Tp > template<typename _Up > complex<
_Tp > & std::complex< _Tp >::operator+= ( const complex< _Up >
& _ 7z ) [inherited]

Add z to this complex number.

Definition at line 269 of file complex.

2.11.2.31 template<typename _Tp > complex<_Tp> std::operator- ( const
complex< _Tp> & __x ) [inline]
Return complex negation of x.

Definition at line 444 of file complex.

2.11.2.32 template<typename _Tp > complex<_Tp> std::operator- (
const complex< _Tp > & __x, const complex< _Tp>& _y )
[inline]

Return new complex value x minus y.

Definition at line 349 of file complex.

2.11.2.33 template<typename _Tp > complex<_Tp> std::operator- ( const
complex< _Tp>& _x, const_Tp& _y ) [inline]
Return new complex value x minus y.

Definition at line 358 of file complex.

2.11.2.34 template<typename _Tp > complex<_Tp> std::operator- ( const
_Tp & __x, constcomplex< _Tp>& _y ) [inline]
Return new complex value x minus y.

Definition at line 367 of file complex.

2.11.2.35 template<typename _Tp > template<typename _Up > complex<
_Tp > & std::complex< _Tp >::operator-= ( const complex< _Up >
& _ 7z ) [inherited]

Subtract z from this complex number.

Definition at line 280 of file complex.
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2.11.2.36 template<typename _Tp > complex<_Tp> std::operator/ (
const complex< _Tp > & __x, const complex< _Tp> & _y )
[inline]

Return new complex value x divided by y.

Definition at line 409 of file complex.

2.11.2.37 template<typename _Tp > complex<_Tp> std::operator/ ( const
complex< _Tp> & _x, const_ Tp& _y ) [inline]
Return new complex value x divided by y.

Definition at line 418 of file complex.

2.11.2.38 template<typename _Tp > complex<_Tp> std::operator/ ( const
_Tp & __x, constcomplex< _Tp>& _y ) [inline]
Return new complex value x divided by y.

Definition at line 427 of file complex.

2.11.2.39 template<typename _Tp > complex< _Tp > & std::complex< _Tp
>::operator/=( const_Tp& _ ¢t ) [inherited]
Divide this complex number by t.

Definition at line 248 of file complex.

2.11.2.40 template<typename _Tp > template<typename _Up > complex<
_Tp > & std::complex< _Tp >::operator/= ( const complex< _Up >
& _ 7z ) [inherited]

Divide this complex number by z.

Definition at line 305 of file complex.

References std::norm().

2.11.2.41 template<typename _Tp , typename _CharT , class _Traits
> basic_ostream<_CharT, _Traits>& std::operator<< (
basic_ostream< _CharT, _Traits > & __os, const complex< _Tp >
& _x)

Insertion operator for complex values.
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Definition at line 519 of file complex.

References std::ios_base::flags(), std::basic_ios< _CharT, _Traits >::imbue(),
std::ios_base::precision(), and std::basic_ostringstream< _CharT, _Traits, _Alloc
>::str().

2.11.2.42 template<typename _Tp > complex< _Tp > & std::complex< _Tp
>::operator=( const_Tp & _ ) [inherited]
Assign this complex number to scalar .

Definition at line 228 of file complex.

2.11.2.43 template<typename _Tp > template<typename _Up > complex<
_Tp > & std::complex< _Tp >::operator= ( const complex< _Up >
& _z ) [inherited]

Assign this complex number to complex z.

Definition at line 258 of file complex.
2.11.2.44 template<typename _Tp > bool std::operator== ( const complex<
_Tp>& _x, const_Tp& _y ) [inline]

Return true if x is equal to y.

Definition at line 456 of file complex.
2.11.2.45 template<typename _Tp > bool std::operator== ( const complex<
_Tp> & __x, constcomplex< _Tp>& _y ) [inline]

Return true if x is equal to y.

Definition at line 451 of file complex.
2.11.2.46 template<typename _Tp > bool std::operator==( const_Tp & _ x,
const complex< _Tp > & _y ) [inline]

Return true if x is equal to y.

Definition at line 461 of file complex.
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2.11.2.47 template<typename _Tp , typename _CharT , class _Traits
> basic_istream<_CharT, _Traits>& std::operator>> (
basic_istream< _CharT, _Traits > & __is, complex< _Tp> & _x )
Extraction operator for complex values.
Definition at line 486 of file complex.

References std::ios_base::failbit, std::basic_istream< _CharT, _Traits >::putback(),
and std::basic_ios< _CharT, _Traits >::setstate().

2.11.2.48 template<typename _Tp > complex< _Tp > std::polar ( const _Tp
& __rho, const_Tp & __theta=0) [inline]

Return complex with magnitude rho and angle theta.

Definition at line 662 of file complex.

References std::cos(), and std::sin().

Referenced by std::pow().

2.11.2.49 template<typename _Tp > complex< _Tp > std::pow ( const _Tp &
_ x, const complex< _Tp>& _y ) [inline]

Return x to the y’th power.

Definition at line 1009 of file complex.

References std::log(), std::polar(), and std::pow().

2.11.2.50 template<typename _Tp > complex< _Tp > std::pow ( const
complex< _Tp>& _ x, const_Tp& _y)

Return x to the y’th power.

Definition at line 964 of file complex.

References std::exp(), std::log(), and std::polar().

Referenced by std::gamma_distribution< _RealType >::operator()(), and std::pow().

2.11.2.51 template<typename _Tp > complex< _Tp > std::pow ( const
complex< _Tp > & __x, const complex< _Tp>& _y )
[inline]

Return x to the y’th power.

Definition at line 1003 of file complex.
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2.11.2.52 template<typename _Tp > complex< _Tp > std::sin ( const
complex< _Tp> & __z ) [inline]

Return complex sine of z.
Definition at line 817 of file complex.

Referenced by std::polar().

2.11.2.53 template<typename _Tp > complex< _Tp > std::sinh ( const
complex< _Tp>& _z ) [inline]

Return complex hyperbolic sine of z.

Definition at line 847 of file complex.

2.11.2.54 template<typename _Tp > complex< _Tp > std::sqrt ( const
complex< _Tp> & __z ) [inline]

Return complex square root of z.
Definition at line 891 of file complex.

Referenced by std::normal distribution< _RealType >::operator()(), and
std::student_t_distribution< _RealType >::operator()().

2.11.2.55 template<typename _Tp > complex< _Tp > std::tan ( const
complex< _Tp>& _ z ) [inline]

Return complex tangent of z.

Definition at line 918 of file complex.

2.11.2.56 template<typename _Tp > complex< _Tp > std::tanh ( const
complex< _Tp>& _z ) [inline]

Return complex hyperbolic tangent of z.

Definition at line 946 of file complex.
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2.12 Condition Variables

Collaboration diagram for Condition Variables:

Concurrency j«—— Condition Variables

Classes

* class std::condition_variable

condition_variable

* class std::condition_variable_any

condition_variable_any

Enumerations

e enum std::cv_status { no_timeout, timeout }

2.12.1 Detailed Description

Classes for condition_variable support.

2.12.2 Enumeration Type Documentation
2.12.2.1 enum std::cv_status

cv_status

Definition at line 54 of file condition_variable.
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2.13 Futures

Collaboration diagram for Futures:

Concurrency («—— Futures

Classes

e class std::__basic_future< _Res >

std::future_error

Common implementation for future and shared_future.

o struct std::__ future_base

Base class and enclosing scope.

o struct std::__ future_base:: Result< Res & >

Partial specialization for reference types.

o struct std::__future_base::_Result< void >

Explicit specialization for void.

e class std::future< _Res >

Primary template for future.

o class std::future< _Res & >
Partial specialization for future<R&>

e class std::future< void >

Explicit specialization for future<void>

¢ class std::future_error

Exception type thrown by futures.

e class std::packaged_task< _Res(_ArgTypes...)>

packaged_task

Exceptions
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class std::promise< _Res >

Primary template for promise.

class std::promise< _Res & >

Fartial specialization for promise<R&>

class std::promise< void >

Explicit specialization for promise<void>

class std::shared_future< _Res >

Primary template for shared_future.

class std::shared_future< _Res & >
Partial specialization for shared_future<R&>

class std::shared_future< void >

Explicit specialization for shared_future<void>

Enumerations

e enum std::future_errc { broken_promise, future_already_retrieved,

promise_already_satisfied, no_state }

* enum launch { any, async, sync }

Functions

std::__basic_future::_ basic_future (const shared_future< _Res > &)
std::__basic_future::_ basic_future (shared_future< _Res > &&)

std::__ basic_future::_ basic_future (future< _Res > &&)

static _Setter< void, void > std::__future_base::_State::__setter (promise<
void > *__prom)

template <typename _Fn , typename... _Args>

enable_if<!is_same< typename decay< _Fn >::type, launch >::value, future<
decltype(std::declval< _Fn >)(std::declval< _Args >)...))> >::type std::async
(_Fn &&__fn, _Args &&...__args)

template <typename _Fn , typename... _Args>

future< typename result_of< _Fn(_Args...)>::type > std::async (launch __-
policy, _Fn &&__fn, _Args &&...__args)

error_code std::make_error_code (future_errc __errc)

error_condition std::make_error_condition (future_errc __errc)
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* void std::promise< void >::set_value ()

* template<typename _Res , typename... _ArgTypes>
void std::swap (packaged_task< _Res(_ArgTypes...)> &__x, packaged_task<
_Res(_ArgTypes...)> &__y)

¢ template<typename _Res >
void std::swap (promise< _Res > &__x, promise< _Res > &__y)

Variables

* const error_category *const std::future_category

2.13.1 Detailed Description

Classes for futures support.

2.13.2 Enumeration Type Documentation
2.13.2.1 enum std::future_errc

Error code for futures.

Definition at line 59 of file future.

2.13.3 Variable Documentation
2.13.3.1 const error_categoryx const std::future_category

Points to a statically-allocated object derived from error_category.

214 1/0

Classes

e class __gnu_cxx::stdio_filebuf< _CharT, _Traits >

Provides a layer of compatibility for C/POSIX.

This GNU extension provides extensions for working with standard C FILEx’s and
POSIX file descriptors. It must be instantiated by the user with the type of character
used in the file stream, e.g., stdio_filebuf<char>.

e class __gnu_cxx::stdio_sync_filebuf< _CharT, _Traits >

53



54

Module Documentation

Provides a layer of compatibility for C.

This GNU extension provides extensions for working with standard C FILEx’s. It
must be instantiated by the user with the type of character used in the file stream, e.g.,
stdio_filebuf<char>.

class std::basic_filebuf< _CharT, _Traits >

The actual work of input and output (for files).

This class associates both its input and output sequence with an external disk file, and
maintains a joint file position for both sequences. Many of its semantics are described
in terms of similar behavior in the Standard C Library’s FILE streams.

class std::basic_fstream< _CharT, _Traits >

Controlling input and output for files.

This class supports reading from and writing to named files, using the inherited func-
tions from std::basic_iostream. To control the associated sequence, an instance of
std::basic_filebuf is used, which this page refers to as sb.

class std::basic_ifstream< _CharT, _Traits >

Controlling input for files.

This class supports reading from named files, using the inherited functions from
std::basic_istream. To control the associated sequence, an instance of std::basic_-
filebuf'is used, which this page refers to as sb.

class std::basic_ios< _CharT, _Traits >

Virtual base class for all stream classes.
Most of the member functions called dispatched on stream objects (e.g.,
std: :cout. foo (bar);) are consolidated in this class.

class std::basic_iostream< _CharT, _Traits >

Merging istream and ostream capabilities.
This class multiply inherits from the input and output stream classes simply to provide
a single interface.

class std::basic_istream< _CharT, _Traits >

Controlling input.

This is the base class for all input streams. It provides text formatting of all builtin
types, and communicates with any class derived from basic_streambuf to do the actual
input.

class std::basic_istringstream< _CharT, _Traits, _Alloc >

Controlling input for std::string.

This class supports reading from objects of type std::basic_string, using the inherited
Sfunctions from std::basic_istream. To control the associated sequence, an instance of
std::basic_stringbuf is used, which this page refers to as sb.

class std::basic_ofstream< _CharT, _Traits >
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Controlling output for files.

This class supports reading from named files, using the inherited functions from
std::basic_ostream. To control the associated sequence, an instance of std::basic_-
filebuf is used, which this page refers to as sb.

e class std::basic_ostream< _CharT, _Traits >

Controlling output.

This is the base class for all output streams. It provides text formatting of all builtin
types, and communicates with any class derived from basic_streambuf'to do the actual
output.

e class std::basic_ostringstream< _CharT, _Traits, _Alloc >

Controlling output for std::string.

This class supports writing to objects of type std::basic_string, using the inherited
functions from std::basic_ostream. To control the associated sequence, an instance of
std::basic_stringbuf is used, which this page refers to as sb.

e class std::basic_streambuf< _CharT, _Traits >

The actual work of input and output (interface).
This is a base class. Derived stream buffers each control a pair of character se-
quences: one for input, and one for output.

e class std::basic_stringbuf< _CharT, _Traits, _Alloc >

The actual work of input and output (for std::string).

This class associates either or both of its input and output sequences with a se-
quence of characters, which can be initialized from, or made available as, a
std: :basic_string. (Paraphrased from [27.7.1]/1.).

e class std::basic_stringstream< _CharT, _Traits, _Alloc >

Controlling input and output for std::string.

This class supports reading from and writing to objects of type std::basic_string, us-
ing the inherited functions from std::basic_iostream. To control the associated se-
quence, an instance of std::basic_stringbuf is used, which this page refers to as sb.

o class std::ios_base

The base of the 1/O class hierarchy.

This class defines everything that can be defined about /0O that does not depend on
the type of characters being input or output. Most people will only see ios_base
when they need to specify the full name of the various I/0 flags (e.g., the openmodes).

Typedefs

* typedef basic_filebuf< char > std::filebuf
* typedef basic_fstream< char > std::fstream
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* typedef basic_ifstream< char > std::ifstream

* typedef basic_ios< char > std::ios

* typedef basic_iostream< char > std::iostream

* typedef basic_istream< char > std::istream

* typedef basic_istringstream< char > std::istringstream

* typedef basic_ofstream< char > std::ofstream

* typedef basic_ostream< char > std::ostream

* typedef basic_ostringstream< char > std::ostringstream

* typedef basic_streambuf< char > std::streambuf

* typedef basic_stringbuf< char > std::stringbuf

* typedef basic_stringstream< char > std::stringstream

* typedef basic_filebuf< wchar_t > std::wfilebuf

* typedef basic_fstream< wchar_t > std::wfstream

* typedef basic_ifstream< wchar_t > std::wifstream

* typedef basic_ios< wchar_t > std::wios

* typedef basic_iostream< wchar_t > std::wiostream

* typedef basic_istream< wchar_t > std::wistream

* typedef basic_istringstream< wchar_t > std::wistringstream
* typedef basic_ofstream< wchar_t > std::wofstream

* typedef basic_ostream< wchar_t > std::wostream

* typedef basic_ostringstream< wchar_t > std::wostringstream
* typedef basic_streambuf< wchar_t > std::wstreambuf

* typedef basic_stringbuf< wchar_t > std::wstringbuf

* typedef basic_stringstream< wchar_t > std::wstringstream

2.14.1 Detailed Description

Nearly all of the I/O classes are parameterized on the type of characters they read and
write. (The major exception is ios_base at the top of the hierarchy.) This is a change
from pre-Standard streams, which were not templates.

For ease of use and compatibility, all of the basic_x I/O-related classes are given type-
def names for both of the builtin character widths (wide and narrow). The typedefs are
the same as the pre-Standard names, for example:

typedef basic_ifstream<char> ifstream;

Because properly forward-declaring these classes can be difficult, you should not do
it yourself. Instead, include the <iosfwd> header, which contains only declarations
of all the I/O classes as well as the typedefs. Trying to forward-declare the typedefs
themselves (e.g., class ostream;) is not valid ISO C++.

For more specific declarations, see http://gcc.gnu.org/onlinedocs/libstdc++/manual /bk01pt
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2.14.2 Typedef Documentation
2.14.2.1 typedef basic_filebuf<char> std::filebuf

One of the I/O typedefs.

Definition at line 137 of file iosfwd.

2.14.2.2 typedef basic_fstream<char> std::fstream

One of the I/O typedefs.
Definition at line 140 of file iosfwd.

2.14.2.3 typedef basic_ifstream<char> std::ifstream

One of the I/O typedefs.

Definition at line 138 of file iosfwd.

2.14.2.4 typedef basic_ios<char> std::ios

One of the I/O typedefs.
Definition at line 123 of file iosfwd.

2.14.2.5 typedef basic_iostream<char> std::iostream

One of the I/O typedefs.
Definition at line 132 of file iosfwd.

2.14.2.6 typedef basic_istream<char> std::istream

One of the I/O typedefs.

Definition at line 130 of file iosfwd.

2.14.2.7 typedef basic_istringstream <char> std::istringstream

One of the I/O typedefs.

Definition at line 134 of file iosfwd.
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2.14.2.8 typedef basic_ofstream<char> std::ofstream

One of the I/O typedefs.

Definition at line 139 of file iosfwd.

2.14.2.9 typedef basic_ostream<char> std::ostream

One of the I/O typedefs.

Definition at line 131 of file iosfwd.

2.14.2.10 typedef basic_ostringstream<char> std::ostringstream

One of the I/O typedefs.

Definition at line 135 of file iosfwd.

2.14.2.11 typedef basic_streambuf<char> std::streambuf

One of the I/O typedefs.
Definition at line 129 of file iosfwd.

2.14.2.12 typedef basic_stringbuf<char> std::stringbuf

One of the I/O typedefs.

Definition at line 133 of file iosfwd.

2.14.2.13 typedef basic_stringstream<char> std::stringstream

One of the I/O typedefs.
Definition at line 136 of file iosfwd.

2.14.2.14 typedef basic_filebuf<wchar_t> std::wfilebuf

One of the I/O typedefs.

Definition at line 152 of file iosfwd.
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2.14.2.15 typedef basic_fstream<wchar_t> std::wfstream

One of the I/O typedefs.

Definition at line 155 of file iosfwd.

2.14.2.16 typedef basic_ifstream<wchar_t> std::wifstream

One of the I/O typedefs.

Definition at line 153 of file iosfwd.

2.14.2.17 typedef basic_ios<wchar_t> std::wios

One of the I/O typedefs.
Definition at line 143 of file iosfwd.

2.14.2.18 typedef basic_iostream<wchar_t> std::wiostream

One of the I/O typedefs.

Definition at line 147 of file iosfwd.

2.14.2.19 typedef basic_istream<wchar_t> std::wistream

One of the I/O typedefs.
Definition at line 145 of file iosfwd.

2.14.2.20 typedef basic_istringstream<wchar_t> std::wistringstream

One of the I/O typedefs.
Definition at line 149 of file iosfwd.

2.14.2.21 typedef basic_ofstream<wchar_t> std::wofstream

One of the I/O typedefs.
Definition at line 154 of file iosfwd.
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2.14.2.22 typedef basic_ostream<wchar_t> std::wostream

One of the I/O typedefs.
Definition at line 146 of file iosfwd.

2.14.2.23 typedef basic_ostringstream<wchar_t> std::wostringstream

One of the I/O typedefs.
Definition at line 150 of file iosfwd.

2.14.2.24 typedef basic_streambuf<wchar_t> std::wstreambuf

One of the I/O typedefs.
Definition at line 144 of file iosfwd.

2.14.2.25 typedef basic_stringbuf<wchar_t> std::wstringbuf

One of the I/O typedefs.
Definition at line 148 of file iosfwd.

2.14.2.26 typedef basic_stringstream<wchar_t> std::wstringstream

One of the I/O typedefs.

Definition at line 151 of file iosfwd.
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2.15 Memory

Collaboration diagram for Memory:

Pointer Abstractions

Utilities l«@¢——— Memory

Allocators

Modules

¢ Pointer Abstractions

¢ Allocators

2.15.1 Detailed Description

Components for memory allocation, deallocation, and management.

2.16 Pointer Abstractions

Collaboration diagram for Pointer Abstractions:

Memory l«@—— Pointer Abstractions
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Classes

* struct std::default_delete< _Tp >

Primary template, default_delete.

* struct std::default_delete< _Tp[]>

Specialization, default_delete.

* class std::enable_shared_from_this< _Tp >

Base class allowing use of member function shared_from_this.

* struct std::owner_less< shared_ptr< _Tp > >

Partial specialization of owner_less for shared_ptr.

* struct std::owner_less< weak_ptr< _Tp > >

Partial specialization of owner_less for weak_ptr.

* class std::shared_ptr< _Tp >

A smart pointer with reference-counted copy semantics.

* class std::unique_ptr< _Tp, _Tp_Deleter >

20.7.12.2 unique_ptr for single objects.

e class std::unique_ptr< _Tp[ ], _Tp_Deleter >

20.7.12.3 unique_ptr for array objects with a runtime length

* class std::weak_ptr< _Tp >

A smart pointer with weak semantics.

Functions

¢ template<typename _Tp , typename _Alloc , typename... _Args>
shared_ptr< _Tp > std::allocate_shared (_Alloc __a, _Args &&...__args)
¢ template<typename _Tp , typename _Tpl >
shared_ptr< _Tp > std::const_pointer_cast (const shared_ptr< _Tpl > &__r1)

¢ template<typename _Tp , typename _Tpl >
shared_ptr< _Tp > std::dynamic_pointer_cast (const shared_ptr< _Tpl >
&_ 1)

¢ template<typename _Del, typename _Tp, _Lock_policy _Lp>
_Del x std::get_deleter (const __shared_ptr< _Tp, _Lp > &__p)
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® template<typename _Tp, typename... _Args>
shared_ptr< _Tp > std::make_shared (_Args &&...__args)

¢ template<typename _Tpl , typename _Tp2 >
bool std::operator!= (const shared_ptr< _Tpl > &__a, const shared_ptr< _-
Tp2 > &__b)

¢ template<typename _Tp , typename _Tp_Deleter , typename _Up , typename _Up_Deleter >
bool std::operator!= (const unique_ptr< _Tp, _Tp_Deleter > &__x, const
unique_ptr< _Up, _Up_Deleter > &__y)

* template<typename _Tp , typename _Tp_Deleter , typename _Up , typename _Up_Deleter >
bool std::operator< (const unique_ptr< _Tp, _Tp_Deleter > &__x, const
unique_ptr< _Up, _Up_Deleter > &__y)

¢ template<typename _Tpl , typename _Tp2 >
bool std::operator< (const shared_ptr< _Tpl > &
Tp2 > &__b)

¢ template<typename _Ch , typename _Tr, typename _Tp, _Lock_policy _Lp>
std::basic_ostream< _Ch, _Tr > & std::operator<< (std::basic_ostream< _Ch,
_Tr > &__os, const __shared_ptr< _Tp, _Lp > &__p)

a, const shared_ptr< _-

¢ template<typename _Tp, typename _Tp_Deleter , typename _Up , typename _Up_Deleter >
bool std::operator<= (const unique_ptr< _Tp, _Tp_Deleter > &__x, const
unique_ptr< _Up, _Up_Deleter > &__y)

® template<typename _Tp, typename _Tp_Deleter , typename _Up , typename _Up_Deleter >
bool std::operator== (const unique_ptr< _Tp, _Tp_Deleter > &__x, const
unique_ptr< _Up, _Up_Deleter > &__y)

¢ template<typename _Tpl , typename _Tp2 >
bool std::operator== (const shared_ptr< _Tpl > &__a, const shared_ptr< _-
Tp2 > &__b)

* template<typename _Tp, typename _Tp_Deleter , typename _Up , typename _Up_Deleter >
bool std::operator> (const unique_ptr< _Tp, _Tp_Deleter > &__x, const
unique_ptr< _Up, _Up_Deleter > &__y)

* template<typename _Tp , typename _Tp_Deleter , typename _Up , typename _Up_Deleter >
bool std::operator>= (const unique_ptr< _Tp, _Tp_Deleter > &__x, const
unique_ptr< _Up, _Up_Deleter > &__y)

* template<typename _Tp, typename _Tpl >
shared_ptr< _Tp > std::static_pointer_cast (const shared_ptr< _Tpl > &__1)

* template<typename _Tp, typename _Tp_Deleter >
void std::swap (unique_ptr< _Tp, _Tp_Deleter > &__x, unique_ptr< _Tp, _-
Tp_Deleter > &__y)

* template<typename _Tp >
void std::swap (shared_ptr< _Tp > &__a, shared_ptr< _Tp > &__b)

® template<typename _Tp >
void std::swap (weak_ptr< _Tp > &__a, weak_ptr< _Tp > &__b)
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2.16.1 Detailed Description

Smart pointers, etc.

2.16.2 Function Documentation

2.16.2.1 template<typename _Tp , typename _Alloc , typename... _Args>
shared_ptr<_Tp> std::allocate_shared ( _Alloc __a, _Args &&...
_args ) [inline]

Create an object that is owned by a shared_ptr.

Parameters

__a An allocator.

__args Arguments for the _Tp object’s constructor.

Returns

A shared_ptr that owns the newly created object.

Exceptions

An exception thrown from _Alloc::allocate or from the constructor of _Tp.

A copy of __a will be used to allocate memory for the shared_ptr and the new object.

Definition at line 452 of file shared_ptr.h.

2.16.2.2 template<typename _Del , typename _Tp, _Lock_policy _Lp>
_Delx std::get_deleter ( const __shared_ptr< _Tp, Lp> & _p )
[inline]

2.2.3.10 shared_ptr get_deleter (experimental)

Definition at line 74 of file shared_ptr.h.

2.16.2.3 template<typename _Tp , typename... _Args> shared_ptr<_Tp>
std::make_shared ( _Args &&... __args ) [inline]

Create an object that is owned by a shared_ptr.

Parameters

__args Arguments for the _Tp object’s constructor.
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Returns

A shared_ptr that owns the newly created object.

Exceptions

std::bad_alloc,or an exception thrown from the constructor of _Tp.

Definition at line 467 of file shared_ptr.h.

2.16.2.4 template<typename _Ch , typename _Tr , typename _Tp
, _Lock_policy _Lp> std::basic_ostream<_Ch, _Tr>&
std::operator<< ( std::basic_ostream< _Ch, _Tr > & __os, const
__shared_ptr< _Tp, Lp>& _p ) [inline]

2.2.3.7 shared_ptr I/O
Definition at line 64 of file shared_ptr.h.

2.17 Mutexes

Collaboration diagram for Mutexes:

Concurrency j«—— Mutexes

Classes

e struct std::adopt_lock_t

Assume the calling thread has already obtained mutex ownership /// and manage it.

¢ struct std::defer_lock_t

Do not acquire ownership of the mutex.

e class std::lock_guard< _Mutex >
Scoped lock idiom.
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e class std::mutex

mutex

* struct std::once_flag
once_flag

e class std::recursive_mutex

recursive_mutex

¢ class std::recursive_timed_mutex

recursive_timed_mutex

e class std::timed_mutex

timed_mutex

e struct std::try_to_lock_t

Try to acquire ownership of the mutex without blocking.

e class std::unique_lock< _Mutex >

unique_lock

Functions

* mutex & std::__get_once_mutex ()
* void std::__once_proxy ()
* void std::__set_once_functor_lock_ptr (unique_lock< mutex > )
¢ template<typename _Callable , typename... _Args>
void std::call_once (once_flag &__once, _Callable __f, _Args &&...__args)
* template<typename _L1 , typename _L2, typename... _L3>
void std::lock (_L1 &, 1.2 &, 13 &...)
* template<typename _Mutex >
void std::swap (unique_lock< _Mutex > &__x, unique_lock< _Mutex > & _-
-y)
¢ template<typename _Lockl , typename _Lock2 , typename... _Lock3>
int std::try_lock (_Lockl &__11, _Lock2 &__12, _Lock3 &...__13)

Variables

* function< void()> std::__once_functor
* const adopt_lock_t std::adopt_lock

e const defer_lock_t std::defer_lock

* const try_to_lock_t std::try_to_lock
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2.17.1 Detailed Description

Classes for mutex support.

2.17.2 Function Documentation

2.17.2.1 template<typename _Callable , typename... _Args> void
std::call_once ( once_flag & _ once, _Callable _ f, _Args &&...
_args )

call_once

Definition at line 722 of file mutex.

2.17.2.2 template<typename _L1 , typename _L2 , typename... _L.3> void
std:slock ( _L1&, I12&, 13& ..)

lock

2.17.2.3 template<typename _Lockl , typename _Lock2 , typename... _Lock3>
int std::try_lock ( _Lockl & __ /I, Lock2 & _ 12, _Lock3 &... __I3
)

Generic try_lock.

Parameters

__I1 Meets Mutex requirements (try_lock() may throw).
__I2 Meets Mutex requirements (try_lock() may throw).
__I3 Meets Mutex requirements (try_lock() may throw).

Returns

Returns -1 if all try_lock() calls return true. Otherwise returns a 0-based index
corresponding to the argument that returned false.

Postcondition

Either all arguments are locked, or none will be.

Sequentially calls try_lock() on each argument.
Definition at line 664 of file mutex.

References std::try_lock().

Referenced by std::try_lock().
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2.18 Numerics

Collaboration diagram for Numerics:

Decimal Floating-Point Arithmetic

Random Number Generation

Numerics j«——— Mathematical Special Functions

Complex Numbers

Numeric Arrays

Modules

* Complex Numbers

* Numeric Arrays

» Mathematical Special Functions

* Decimal Floating-Point Arithmetic

¢ Random Number Generation

2.18.1 Detailed Description

Components for performing numeric operations. Includes support for for complex
number types, random number generation, numeric (n-at-a-time) arrays, generalized
numeric algorithms, and special math functions.
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2.19 Rational Arithmetic

Collaboration diagram for Rational Arithmetic:

Utilities j«¢——— Rational Arithmetic

Classes

e struct std::ratio< _Num, _Den >

Provides compile-time rational arithmetic.

e struct std::ratio_add< _R1, _R2 >

ratio_add

e struct std::ratio_divide< _R1, _R2 >

ratio_divide

e struct std::ratio_equal< _R1, _R2 >

ratio_equal

e struct std::ratio_greater< _R1, _R2 >

ratio_greater

* struct std::ratio_greater_equal< _R1, _R2 >

ratio_greater_equal

e struct std::ratio_less< _R1, _R2 >

ratio_less

e struct std::ratio_less_equal< _R1, _R2 >

ratio_less_equal

e struct std::ratio_multiply< _R1, _R2 >

ratio_multiply
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* struct std::ratio_not_equal< _R1, _R2 >

ratio_not_equal

e struct std::ratio_subtract< _R1, _R2 >

ratio_subtract

Typedefs

* typedef ratio< 1, 1000000000000000000 > std::atto
* typedef ratio< 1, 100 > std::centi

* typedef ratio< 10, 1 > std::deca

* typedef ratio< 1, 10 > std::deci

* typedef ratio< 1000000000000000000, 1 > std::exa
* typedef ratio< 1, 1000000000000000 > std::femto
* typedef ratio< 1000000000, 1 > std::giga

* typedef ratio< 100, 1 > std::hecto

* typedef ratio< 1000, 1 > std::kilo

* typedef ratio< 1000000, 1 > std::mega

* typedef ratio< 1, 1000000 > std::micro

o typedef ratio< 1, 1000 > std::milli

* typedef ratio< 1, 1000000000 > std::nano

* typedef ratio< 1000000000000000, 1 > std::peta

* typedef ratio< 1, 1000000000000 > std::pico

* typedef ratio< 1000000000000, 1 > std::tera

Variables

* static const intmax_t std::ratio::den

e static const intmax_t std::ratio::num

2.19.1 Detailed Description

Compile time representation of finite rational numbers.
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2.20 Threads

Collaboration diagram for Threads:

Concurrency j«—— Threads

Classes

e struct std::hash< thread::id >

std::hash specialization for thread::id.

o class std::thread

thread

Namespaces

* namespace std::this_thread

Functions

* bool std::operator!= (thread::id __x, thread::id __y)
* template<class _CharT , class _Traits >

basic_ostream< _CharT, _Traits > & std::operator<< (basic_ostream< _-

CharT, _Traits > &__out, thread::id __id)
* bool std::operator <= (thread::id __x, thread::id __y)
* bool std::operator> (thread::id __x, thread::id __y)
* bool std::operator>= (thread::id __x, thread::id __y)
* void std::swap (thread &__x, thread &__y)

2.20.1 Detailed Description

Classes for thread support.
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2.21 Utilities

Collaboration diagram for Utilities:

Rational Arithmetic

Utilities

Time

-«

Modules

* Time

* Memory

* Rational Arithmetic
* Type Traits

* Function Objects

Type Traits

Function Objects

2.21.1 Detailed Description

Memory

Components deemed generally useful. Includes pair, tuple, forward/move helpers, ra-
tio, function object, metaprogramming and type traits, time, date, and memory func-

tions.
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2.22 Numeric Arrays

Collaboration diagram for Numeric Arrays:

Numerics («—— Numeric Arrays

Classes

e class std::gslice

Class defining multi-dimensional subset of an array.

e class std::gslice_array< _Tp >

Reference to multi-dimensional subset of an array.

e class std::indirect_array< _Tp >

Reference to arbitrary subset of an array.

e class std::mask_array< _Tp >

Reference to selected subset of an array.

¢ class std::slice

Class defining one-dimensional subset of an array.

e class std::slice_array< _Tp >

Reference to one-dimensional subset of an array.

e class std::valarray< _Tp >

Smart array designed to support numeric processing.

Defines

* #define _DEFINE_BINARY_OPERATOR(_Op, _Name)
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#define _DEFINE_VALARRAY_AUGMENTED_ASSIGNMENT(_Op, _-
Name)

#define _DEFINE_VALARRAY_EXPR_AUGMENTED _-
ASSIGNMENT(_Op, _Name)

#define _DEFINE_VALARRAY_OPERATOR(_Op, _Name)

#define _DEFINE_VALARRAY_OPERATOR(_Op, _Name)

#define _DEFINE_VALARRAY_OPERATOR(_Op, _Name)

#define _DEFINE_VALARRAY_OPERATOR(_Op, _Name)

#define _DEFINE_VALARRAY_UNARY_OPERATOR(_Op, _Name)

Functions

std::gslice::gslice ()

std::gslice::gslice (size_t, const valarray< size_t > &, const valarray< size_t >
&)

std::gslice::gslice (const gslice &)

std::gslice_array::gslice_array (const gslice_array &)
std::indirect_array::indirect_array (const indirect_array &)
std::mask_array::mask_array (const mask_array &)
std::slice::slice ()

std::slice::slice (size_t, size_t, size_t)

std::slice_array::slice_array (const slice_array &)
std::valarray::valarray (const mask_array< _Tp > &)
template<class _Dom >

std::valarray::valarray (const _Expr< _Dom, _Tp > &__e)
std::valarray::valarray (const indirect_array< _Tp > &)
std::valarray::valarray (initializer_list< _Tp >)
std::valarray::valarray ()

std::valarray::valarray (size_t)

std::valarray::valarray (const _Tp &, size_t)

template <typename _Tp>

std::valarray::valarray (const _Tp *__restrict__ __p, size_t__n)
std::valarray::valarray (const valarray &)

std::valarray::valarray (const slice_array< _Tp > &)
std::valarray::valarray (const gslice_array< _Tp > &)
std::gslice::~gslice ()

_Expr< _ValFunClos< _ValArray, _Tp >, _Tp > std::valarray::apply (_Tp
func(_Tp)) const

_Expr< _RefFunClos< _ValArray, _Tp >, _Tp > std::valarray::apply (_Tp
func(const _Tp &)) const

valarray< _Tp > std::valarray::cshift (int) const

_Tp std::valarray::max () const

_Tp std::valarray::min () const
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e _UnaryOp< __logical_not >::_Rt std::valarray::operator! () const

* template<typename _Tp >
_Expr< _BinClos< __not_equal_to, _ValArray, _Constant, _Tp, _Tp >, type-
name __fun< __not_equal_to, _Tp >:result_type > std::operator!= (const
valarray< _Tp > &__v, const _Tp &__t)

¢ template<typename _Tp >
_Expr< _BinClos< __not_equal_to, _Constant, _ValArray, _Tp, _Tp >, type-
name __fun< __not_equal_to, _Tp >::result_type > std::operator!= (const _-
Tp &__t, const valarray< _Tp > &__v)

® template<typename _Tp >
_Expr< _BinClos< __not_equal_to, _ValArray, _ValArray, _Tp, _Tp >, type-
name __fun< __not_equal_to, _Tp >:result_type > std::operator!= (const
valarray< _Tp > &__v, const valarray< _Tp > &__w)

® template<typename _Tp >
_Expr< _BinClos< __modulus, _ValArray, _ValArray, _Tp, _Tp >, typename
_ fun< __modulus, _Tp >:result_type > std::operator % (const valarray< _-
Tp > &__v, const valarray< _Tp > &__w)

® template<typename _Tp >
_Expr< _BinClos< __modulus, _ValArray, _Constant, _Tp, _Tp >, typename
__fun< __modulus, _Tp >::result_type > std::operator % (const valarray< _-
Tp > &__v,const_Tp &__t)

* template<typename _Tp >
_Expr< _BinClos< __modulus, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __modulus, _Tp >::result_type > std::operator% (const _Tp &__t,
const valarray< _Tp > &__v)

* void std::gslice_array::operator%= (const valarray<< _Tp > &) const

* template<class _Dom >
void std::gslice_array::operator %= (const _Expr< _Dom, _Tp > &) const

e valarray< _Tp > & std::valarray::operator%= (const _Tp &)

e valarray< _Tp > & std::valarray::operator%= (const valarray< _Tp > &)

* template<class _Dom >
valarray< _Tp > & std::valarray::operator %= (const _Expr< _Dom, _Tp >
&)

* template<typename _Tp >
_Expr< _BinClos< __bitwise_and, _ValArray, _Constant, _Tp, _Tp >, type-
name __fun< __bitwise_and, _Tp >:result_type > std::operator& (const
valarray< _Tp > &__v, const _Tp &__t)

* template<typename _Tp >
_Expr< _BinClos< __bitwise_and, _Constant, _ValArray, _Tp, _Tp >, type-
name __fun< __bitwise_and, _Tp >::result_type > std::operator& (const _Tp
&__t, const valarray< _Tp > &__v)

¢ template<typename _Tp >
_Expr< _BinClos< __bitwise_and, _ValArray, _ValArray, _Tp, _Tp >, type-
name __fun< __bitwise_and, _Tp >:result_type > std::operator& (const
valarray< _Tp > &__v, const valarray< _Tp > &__w)
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template <typename _Tp >

_Expr< _BinClos< __logical_and, _Constant, _ValArray, _Tp, _Tp >, type-
name __fun< __logical_and, _Tp >::result_type > std::operator&& (const _-
Tp &__t, const valarray< _Tp > &__v)

template<typename _Tp >

_Expr< _BinClos< __logical_and, _ValArray, _Constant, _Tp, _Tp >, type-
name __fun< __logical_and, _Tp >:result_type > std::operator&& (const
valarray< _Tp > &__v, const _Tp &__t)

template <typename _Tp >

_Expr< _BinClos< __logical_and, _ValArray, _ValArray, _Tp, _Tp >, type-
name __fun< __logical_and, _Tp >:result_type > std::operator&& (const
valarray< _Tp > &__v, const valarray< _Tp > &__w)

void std::gslice_array::operator&= (const valarray< _Tp > &) const
template<class _Dom >

void std::gslice_array::operator&= (const _Expr< _Dom, _Tp > &) const
valarray< _Tp > & std::valarray::operator&= (const _Tp &)

valarray< _Tp > & std::valarray::operator&= (const valarray< _Tp > &)
template<class _Dom >

valarray< _Tp > & std::valarray::operator&= (const _Expr< _Dom, _Tp >
&)

template <typename _Tp >

_Expr< _BinClos< __multiplies, _ValArray, _Constant, _Tp, _Tp >, typename
__fun< __multiplies, _Tp >::result_type > std::operatorx (const valarray< _-
Tp > &__v,const _Tp &__t)

template<typename _Tp >

_Expr< _BinClos< __multiplies, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __multiplies, _Tp >::result_type > std::operatorx (const _Tp &__t,
const valarray< _Tp > &__v)

template <typename _Tp >

_Expr< _BinClos< __multiplies, _ValArray, _ValArray, _Tp, _Tp >, typename
__fun< __multiplies, _Tp >::result_type > std::operatorx (const valarray< _-
Tp > &__v, const valarray< _Tp > &__w)

void std::gslice_array::operatorx= (const valarray< _Tp > &) const
template<class _Dom >

void std::gslice_array::operatorx= (const _Expr< _Dom, _Tp > &) const
valarray< _Tp > & std::valarray::operator+= (const _Tp &)

valarray< _Tp > & std::valarray::operator+= (const valarray< _Tp > &)
template<class _Dom >

valarray< _Tp > & std::valarray::operator+= (const _Expr< _Dom, _Tp >
&)

template <typename _Tp >

_Expr< _BinClos< __plus, _ValArray, _Constant, _Tp, _Tp >, typename _-
_fun< __plus, _Tp >:result_type > std::operator+ (const valarray< _Tp >
&__v,const _Tp &__t)
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L]

_UnaryOp< __unary_plus >::_Rt std::valarray::operator+ () const

template<typename _Tp >

_Expr< _BinClos< __plus, _ValArray, _ValArray, _Tp, _Tp >, typename _-
_fun< __plus, _Tp >:result_type > std::operator+ (const valarray< _Tp >
&__v, const valarray< _Tp > &__w)

template<typename _Tp >

_Expr< _BinClos< __plus, _Constant, _ValArray, _Tp, _Tp >, typename _-
_fun< __plus, _Tp >:result_type > std::operator+ (const _Tp &__t, const
valarray< _Tp > &__v)

void std::gslice_array::operator+= (const valarray< _Tp > &) const

template<class _Dom >
void std::gslice_array::operator+= (const _Expr< _Dom, _Tp > &) const

valarray< _Tp > & std::valarray::operator+= (const _Tp &)
valarray< _Tp > & std::valarray::operator+= (const valarray< _Tp > &)

template<class _Dom >

valarray< _Tp > & std::valarray::operator+= (const _Expr< _Dom, _Tp >
&)

template <typename _Tp >

_Expr< _BinClos< __minus, _ValArray, _ValArray, _Tp, _Tp >, typename _-
_fun< __minus, _Tp >::result_type > std::operator- (const valarray< _Tp >
&__v, const valarray< _Tp > &__w)

template<typename _Tp >

_Expr< _BinClos< __minus, _ValArray, _Constant, _Tp, _Tp >, typename _-
_fun< __minus, _Tp >::result_type > std::operator- (const valarray< _Tp >
&__v,const_Tp &__t)

_UnaryOp< __negate >::_Rt std::valarray::operator- () const

template <typename _Tp >

_Expr< _BinClos< __minus, _Constant, _ValArray, _Tp, _Tp >, typename _-
_fun< __minus, _Tp >:result_type > std::operator- (const _Tp &__t, const
valarray< _Tp > &__v)

void std::gslice_array::operator-= (const valarray< _Tp > &) const

valarray< _Tp > & std::valarray::operator-= (const valarray< _Tp > &)
valarray< _Tp > & std::valarray::operator-= (const _Tp &)

template<class _Dom >
void std::gslice_array::operator-= (const _Expr< _Dom, _Tp > &) const

template<class _Dom >

valarray< _Tp > & std::valarray::operator-= (const _Expr< _Dom, _Tp >
&)

template <typename _Tp >

_Expr< _BinClos< __divides, _ValArray, _ValArray, _Tp, _Tp >, typename _-
_fun< __divides, _Tp >::result_type > std::operator/ (const valarray< _Tp >
&__v, const valarray< _Tp > &__w)
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template <typename _Tp >

_Expr< _BinClos< __divides, _ValArray, _Constant, _Tp, _Tp >, typename _-
_fun< __divides, _Tp >::result_type > std::operator/ (const valarray< _Tp >
&__v,const _Tp &__t)

template<typename _Tp >

_Expr< _BinClos< __divides, _Constant, _ValArray, _Tp, _Tp >, typename _-
_fun< __divides, _Tp >::result_type > std::operator/ (const _Tp &__t, const
valarray< _Tp > &__v)

void std::gslice_array::operator/= (const valarray< _Tp > &) const
template<class _Dom >

void std::gslice_array::operator/= (const _Expr< _Dom, _Tp > &) const
valarray< _Tp > & std::valarray::operator/= (const valarray< _Tp > &)
valarray< _Tp > & std::valarray::operator/= (const _Tp &)

template<class _Dom >

valarray< _Tp > & std::valarray::operator/= (const _Expr< _Dom, _Tp >
&)

template <typename _Tp >

_Expr< _BinClos< __less, _Constant, _ValArray, _Tp, _Tp >, typename _-
_fun< __less, _Tp >:result_type > std::operator< (const _Tp &__t, const
valarray< _Tp > &__v)

template <typename _Tp >

_Expr< _BinClos< __less, _ValArray, _ValArray, _Tp, _Tp >, typename _-
_fun< __less, _Tp >:result_type > std::operator< (const valarray< _Tp >
&__v, const valarray< _Tp > &__w)

template<typename _Tp >

_Expr< _BinClos< __less, _ValArray, _Constant, _Tp, _Tp >, typename _-
_fun< __less, _Tp >:result_type > std::operator< (const valarray< _Tp >
&__v,const _Tp &__t)

template <typename _Tp >

_Expr< _BinClos< __shift_left, _ValArray, _ValArray, _Tp, _Tp >, typename
__fun< __shift_left, _Tp >:result_type > std::operator << (const valarray<
_Tp > &__v, const valarray< _Tp > &__w)

template <typename _Tp >

_Expr< _BinClos< __shift_left, _ValArray, _Constant, _Tp, _Tp >, typename
__fun< __shift_left, _Tp >:result_type > std::operator<< (const valarray<
_Tp>&__v,const _Tp &__t)

template <typename _Tp >

_Expr< _BinClos< __shift_left, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __shift_left, _Tp >::result_type > std::operator<< (const _Tp &__t,
const valarray< _Tp > &__v)

void std::gslice_array::operator< <= (const valarray< _Tp > &) const
template<class _Dom >

void std::gslice_array::operator<<= (const _Expr< _Dom, _Tp > &) const
valarray< _Tp > & std::valarray::operator<<= (const _Tp &)

valarray< _Tp > & std::valarray::operator<<= (const valarray< _Tp > &)
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* template<class _Dom >
valarray< _Tp > & std::valarray::operator< <= (const _Expr< _Dom, _Tp
> &)

® template<typename _Tp >
_Expr< _BinClos< __less_equal, _ValArray, _ValArray, _Tp, _Tp >, typename
__fun< __less_equal, _Tp >:result_type > std::operator <= (const valarray <
_Tp > &__v, const valarray< _Tp > &__w)

¢ template<typename _Tp >
_Expr< _BinClos< __less_equal, _ValArray, _Constant, _Tp, _Tp >, typename
__fun< __less_equal, _Tp >:result_type > std::operator <= (const valarray <
_Tp>&__v,const _Tp &__t)

¢ template<typename _Tp >
_Expr< _BinClos< __less_equal, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __less_equal, _Tp >::result_type > std::operator<= (const _Tp &__t,
const valarray< _Tp > &__v)

* template<class _Dom >

valarray< _Tp > & std::valarray::operator= (const _Expr< _Dom, _Tp > &)

* void std::slice_array::operator= (const valarray< _Tp > &) const
* void std::slice_array::operator= (const _Tp &) const
* template<class _Ex >
void std::mask_array::operator= (const _Expr< _Ex, _Tp > &__e) const
¢ void std::mask_array::operator= (const _Tp &) const
* valarray< _Tp > & std::valarray::operator= (const valarray< _Tp > &)
e gslice_array & std::gslice_array::operator= (const gslice_array &)
e void std::gslice_array::operator= (const valarray< _Tp > &) const
e valarray< _Tp > & std::valarray::operator= (const _Tp &)
e valarray< _Tp > & std::valarray::operator= (const slice_array< _Tp > &)
* void std::gslice_array::operator= (const _Tp &) const
e valarray< _Tp > & std::valarray::operator= (const indirect_array< _Tp > &)
e gslice & std::gslice::operator= (const gslice &)
* indirect_array & std::indirect_array::operator= (const indirect_array &)
* void std::indirect_array::operator= (const valarray< _Tp > &) const
* slice_array & std::slice_array::operator= (const slice_array &)
* mask_array & std::mask_array::operator= (const mask_array &)
* void std::mask_array::operator= (const valarray< _Tp > &) const
* template<class _Dom >
void std::gslice_array::operator= (const _Expr< _Dom, _Tp > &) const
* template<class _Dom >
void std::slice_array::operator= (const _Expr< _Dom, _Tp > &) const
e valarray & std::valarray::operator= (initializer_list< _Tp >)
e valarray< _Tp > & std::valarray::operator= (const gslice_array< _Tp > &)
e valarray< _Tp > & std::valarray::operator= (const mask_array< _Tp > &)
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template<class _Dom >

void std::indirect_array::operator= (const _Expr< _Dom, _Tp > &) const
void std::indirect_array::operator= (const _Tp &) const

template <typename _Tp >

_Expr< _BinClos< __equal_to, _ValArray, _Constant, _Tp, _Tp >, typename
__fun< __equal_to, _Tp >::result_type > std::operator== (const valarray< _-
Tp > &__v,const _Tp &__t)

template <typename _Tp >

_Expr< _BinClos< __equal_to, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __equal_to, _Tp >:result_type > std::operator== (const _Tp &__t,
const valarray< _Tp > &__v)

template<typename _Tp >

_Expr< _BinClos< __equal_to, _ValArray, _ValArray, _Tp, _Tp >, typename
__fun< __equal_to, _Tp >::result_type > std::operator== (const valarray< _-
Tp > &__v, const valarray< _Tp > &__w)

template <typename _Tp >

_Expr< _BinClos< __greater, _ValArray, _ValArray, _Tp, _Tp >, typename _-
_fun< __greater, _Tp >:result_type > std::operator> (const valarray< _Tp
> &__v, const valarray< _Tp > &__w)

template<typename _Tp >

_Expr< _BinClos< __greater, _Constant, _ValArray, _Tp, _Tp >, typename _-
_fun< __greater, _Tp >::result_type > std::operator> (const _Tp &__t, const
valarray< _Tp > &__v)

template <typename _Tp >

_Expr< _BinClos< __greater, _ValArray, _Constant, _Tp, _Tp >, typename _-
_fun< __greater, _Tp >:result_type > std::operator> (const valarray< _Tp
> &__v,const_Tp &__¢t)

template <typename _Tp >

_Expr< _BinClos< __greater_equal, _ValArray, _ValArray, _Tp, _Tp >, type-
name __fun< __greater_equal, _Tp >:result_type > std::operator>= (const
valarray< _Tp > &__v, const valarray< _Tp > &__w)

template<typename _Tp >

_Expr< _BinClos< __greater_equal, _ValArray, _Constant, _Tp, _Tp >, type-
name __fun< __greater_equal, _Tp >:result_type > std::operator>= (const
valarray< _Tp > &__v, const _Tp &__t)

template <typename _Tp >

_Expr< _BinClos< __greater_equal, _Constant, _ValArray, _Tp, _Tp >, type-
name __fun< __greater_equal, _Tp >:result_type > std::operator>= (const
_Tp &__t, const valarray< _Tp > &__v)

template<typename _Tp >

_Expr< _BinClos< __shift_right, _ValArray, _ValArray, _Tp, _Tp >, typename
__fun< __shift_right, _Tp >::result_type > std::operator>> (const valarray <
_Tp > &__v, const valarray< _Tp > &__w)

template <typename _Tp >

_Expr< _BinClos< __shift_right, _ValArray, _Constant, _Tp, _Tp >, typename
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__fun< __shift_right, _Tp >::result_type > std::operator>> (const valarray<
_Tp>&__v,const _Tp &__t)

® template<typename _Tp >
_Expr< _BinClos< __shift_right, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __shift_right, _Tp >::result_type > std::operator>> (const _Tp &__t,
const valarray< _Tp > &__v)

* template<class _Dom >
void std::gslice_array::operator>>= (const _Expr< _Dom, _Tp > &) const

e valarray< _Tp > & std::valarray::operator>>= (const valarray< _Tp > &)

* template<class _Dom >
valarray< _Tp > & std::valarray::operator>>= (const _Expr< _Dom, _Tp
> &)

* void std::gslice_array::operator>>= (const valarray< _Tp > &) const

e valarray< _Tp > & std::valarray::operator>>= (const _Tp &)

* indirect_array< _Tp > std::valarray::operator[ ] (const valarray< size_t > &)

e slice_array< _Tp > std::valarray::operator][ ] (slice)

» mask_array< _Tp > std::valarray::operator[ ] (const valarray< bool > &)

e valarray< _Tp > std::valarray::operator[ ] (const valarray< bool > &) const

» const _Tp & std::valarray::operator[ ] (size_t) const

e _Expr< _GClos< _ValArray, _Tp >, _Tp > std::valarray::operator[] (const
gslice &) const

e _Expr< _SClos< _ValArray, _Tp >, _Tp > std::valarray::operator[ ] (slice)
const

e _Expr< _IClos< _ValArray, _Tp >, _Tp > std::valarray::operator[ ] (const
valarray < size_t > &) const

e _Tp & std::valarray::operator| ] (size_t)

e gslice_array< _Tp > std::valarray::operator[ | (const gslice &)

® template<typename _Tp >
_Expr< _BinClos< __bitwise_xor, _ValArray, _ValArray, _Tp, _Tp >, type-
name __fun< __ bitwise_xor, _Tp >:result_type > std::operator” (const
valarray< _Tp > &__v, const valarray< _Tp > &__w)

® template<typename _Tp >
_Expr< _BinClos< __bitwise_xor, _ValArray, _Constant, _Tp, _Tp >, type-
name __fun< _ bitwise_xor, _Tp >:result_type > std::operator” (const
valarray< _Tp > &__v, const _Tp &__t)

® template<typename _Tp >
_Expr< _BinClos< __bitwise_xor, _Constant, _ValArray, _Tp, _Tp >, type-
name __fun< __bitwise_xor, _Tp >::result_type > std::operator” (const _Tp
&__t, const valarray< _Tp > &__v)

* template<class _Dom >
valarray< _Tp > & std::valarray::operator” = (const _Expr< _Dom, _Tp >
&)

* valarray< _Tp > & std::valarray::operator” = (const _Tp &)
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template<class _Dom >

void std::gslice_array::operator”= (const _Expr< _Dom, _Tp > &) const
void std::gslice_array::operator” = (const valarray< _Tp > &) const

valarray< _Tp > & std::valarray::operator” = (const valarray< _Tp > &)
template<typename _Tp >

_Expr< _BinClos< __bitwise_or, _ValArray, _Constant, _Tp, _Tp >, typename
__fun< __bitwise_or, _Tp >::result_type > std::operator| (const valarray< _-
Tp > &__v, const _Tp &__t)

template<typename _Tp >

_Expr< _BinClos< __bitwise_or, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __bitwise_or, _Tp >:result_type > std::operator| (const _Tp &__t,
const valarray< _Tp > &__v)

template<typename _Tp >

_Expr< _BinClos< __bitwise_or, _ValArray, _ValArray, _Tp, _Tp >, typename
__fun< __bitwise_or, _Tp >::result_type > std::operator| (const valarray< _-
Tp > &__v, const valarray< _Tp > &__w)

template<class _Dom >

valarray< _Tp > & std::valarray::operator|= (const _Expr< _Dom, _Tp >
&)

valarray< _Tp > & std::valarray::operator|= (const _Tp &)

void std::gslice_array::operator|= (const valarray< _Tp > &) const
template<class _Dom >

void std::gslice_array::operator|= (const _Expr< _Dom, _Tp > &) const
valarray< _Tp > & std::valarray::operator|= (const valarray< _Tp > &)
template <typename _Tp >

_Expr< _BinClos< __logical_or, _Constant, _ValArray, _Tp, _Tp >, typename
__fun< __logical_or, _Tp >:result_type > std::operator|| (const _Tp &__t,
const valarray< _Tp > &__v)

template <typename _Tp >

_Expr< _BinClos< __logical_or, _ValArray, _Constant, _Tp, _Tp >, typename
__fun< __logical_or, _Tp >::result_type > std::operator|| (const valarray< _-
Tp > &__v,const _Tp &__t)

template <typename _Tp >

_Expr< _BinClos< __logical_or, _ValArray, _ValArray, _Tp, _Tp >, typename
__fun< __logical_or, _Tp >::result_type > std::operator|| (const valarray< _-
Tp > &__v, const valarray< _Tp > &__w)

_UnaryOp< __bitwise_not >::_Rt std::valarray::operator~ () const

void std::valarray::resize (size_t __size, _Tp __c=_Tp())

valarray < _Tp > std::valarray::shift (int) const

size_t std::valarray::size () const

size_t std::slice::size () const

valarray < size_t > std::gslice::size () const

size_t std::slice::start () const

size_t std::gslice::start () const
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* valarray< size_t > std::gslice::stride () const
e size_t std::slice::stride () const
e _Tp std::valarray::sum () const

2.22.1 Detailed Description

Classes and functions for representing and manipulating arrays of elements.

2.22.2 Function Documentation
2.22.2.1 std::gslice::gslice( ) [inline, inherited]
Construct an empty slice.

Definition at line 147 of file gslice.h.

2.22.2.2 std::gslice::gslice ( size_t __o, const valarray< size_t > & __I, const
valarray< size_t > & __s ) [inline, inherited]

Construct a slice.

Constructs a slice with as many dimensions as the length of the / and s arrays.

Parameters

o Offset in array of first element.
I Array of dimension lengths.

s Array of dimension strides between array elements.

Definition at line 151 of file gslice.h.

2.22.2.3 std::gslice::gslice ( const gslice & __g ) [inline, inherited]
Copy constructor.

Definition at line 156 of file gslice.h.

2.22.2.4 template<typename _Tp > std::gslice_array< _Tp >::gslice_array (
const gslice_array< _Tp > & _a ) [inline, inherited]

Copy constructor. Both slices refer to the same underlying array.

Definition at line 142 of file gslice_array.h.
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2.22.2.5 template<typename _Tp > std::indirect_array< _Tp
>:indirect_array ( const indirect_array< Tp > & __a )
[inline, inherited]

Copy constructor. Both slices refer to the same underlying array.

Definition at line 142 of file indirect_array.h.

2.22.2.6 template<typename _Tp > std::mask_array< _Tp >::mask_array (
const mask_array< _Tp > & a ) [inline, inherited]

Copy constructor. Both slices refer to the same underlying array.
Definition at line 138 of file mask_array.h.

2.22.2.7 std::slice::slice( ) [inline, inherited]
Construct an empty slice.

Definition at line 89 of file slice_array.h.

2.22.2.8 std::slice::slice ( size_t _ o, size_t _ d, size.t _s ) [inline,
inherited]

Construct a slice.

Parameters

o Offset in array of first element.
d Number of elements in slice.

s Stride between array elements.

Definition at line 93 of file slice_array.h.

2.22.2.9 template<typename _Tp > std::slice_array< _Tp >::slice_array (
const slice_array< _Tp > & a ) [inline, inherited]

Copy constructor. Both slices refer to the same underlying array.

Definition at line 206 of file slice_array.h.

2.22.2.10 template<typename _Tp> std::valarray< _Tp >::valarray ( const
mask_array< _Tp > & __ma ) [inline, inherited]

Construct an array with the same size and values in ma.
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Definition at line 630 of file valarray.

2.22.2.11 template<typename _Tp> std::valarray< _Tp >::valarray ( const
indirect_array< _Tp > & _ia ) [inline, inherited]

Construct an array with the same size and values in ia.

Definition at line 639 of file valarray.

2.22.2.12 template<typename _Tp> std::valarray< _Tp >::valarray (
initializer_list< _Tp > _ ! ) [inline, inherited]

Construct an array with an initializer_list of values.

Definition at line 649 of file valarray.

2.22.2.13 template<typename _Tp > std::valarray< _Tp >::valarray ( )
[inline, inherited]

Construct an empty array.

Definition at line 578 of file valarray.

2.22.2.14 template<typename _Tp > std::valarray< _Tp >::valarray ( size_t
_n) [inline, explicit, inherited]

Construct an array with n elements.

Definition at line 582 of file valarray.

2.22.2.15 template<typename _Tp> std::valarray< _Tp >::valarray ( const
_Tp& _t sizet _n ) [inline, inherited]

Construct an array with n elements initialized to ¢.

Definition at line 588 of file valarray.

2.22.2.16 template<typename _Tp> std::valarray< _Tp >::valarray ( const
valarray< _Tp > & _ v ) [inline, inherited]

Copy constructor.

Definition at line 603 of file valarray.
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2.22.2.17 template<typename _Tp> std::valarray< _Tp >::valarray ( const
slice_array< _Tp > & __sa ) [inline, inherited]
Construct an array with the same size and values in sa.

Definition at line 610 of file valarray.

2.22.2.18 template<typename _Tp> std::valarray< _Tp >::valarray ( const
gslice_array< _Tp > & __ga ) [inline, inherited]
Construct an array with the same size and values in ga.

Definition at line 619 of file valarray.

2.22.2.19 std::gslice::~gslice( ) [inline, inherited]

Destructor.

Definition at line 161 of file gslice.h.

2.22.2.20 template<class _Tp> _Expr< _ValFunClos< _ValArray, _Tp >, _Tp
> std::valarray< _Tp >::apply ( _Tp func_Tp )const [inline,
inherited]

Apply a function to the array.

Returns a new valarray with elements assigned to the result of applying func to the
corresponding element of this array. The new array has the same size as this one.

Parameters

Junc Function of Tp returning Tp to apply.

Returns

New valarray with transformed elements.

Definition at line 972 of file valarray.

2.22.2.21 template<class _Tp> _Expr< _RefFunClos< _ValArray, Tp >, _Tp
> std::valarray< _Tp >::apply ( _Tp funcconst _Tp & ) const
[inline, inherited]

Apply a function to the array.

Returns a new valarray with elements assigned to the result of applying func to the
corresponding element of this array. The new array has the same size as this one.
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Parameters

Junc Function of const Tp& returning Tp to apply.

Returns

New valarray with transformed elements.

Definition at line 980 of file valarray.

2.22.2.22 template<class _Tp > valarray< _Tp > std::valarray< _Tp >::cshift
(int _n )const [inline, inherited]
Return a rotated array.

A new valarray is constructed as a copy of this array with elements in shifted positions.
For an element with index i, the new position is (i - n) % size(). The new valarray has
the same size as the current one. Elements that are shifted beyond the array bounds are
shifted into the other end of the array. No elements are lost.

Positive arguments shift toward index 0, wrapping around the top. Negative arguments
shift towards the top, wrapping around to 0.

Parameters

n Number of element positions to rotate.

Returns

New valarray with elements in shifted positions.

Definition at line 898 of file valarray.

2.22.2.23 template<typename _Tp > _Tp std::valarray< _Tp >::max ( )
const [inline, inherited]

Return the maximum element using operator<().

Definition at line 964 of file valarray.

References std::max_element().

2.22.2.24 template<typename _Tp > _Tp std::valarray< Tp >::min ( )
const [inline, inherited]

Return the minimum element using operator<().

Definition at line 956 of file valarray.

References std::min_element().
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2.22.2.25 template<typename _Tp > valarray< _Tp >::template _UnaryOp<
__logical_not >::_Rt std::valarray< _Tp >::operator! ( ) const
[inline, inherited]

Return a new valarray by applying unary ! to each element.

Definition at line 999 of file valarray.

2.22.2.26 template<typename _Tp > void std::gslice_array< _Tp
>::operator %= ( const valarray< _Tp > & _ v )const [inline,
inherited]

Modulo slice elements by corresponding elements of v.

Definition at line 201 of file gslice_array.h.

2.22.2.27 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator%=( const_Tp& _ ¢ ) [inline, inherited]
Set each element e of array to e % t.

Definition at line 1026 of file valarray.

2.22.2.28 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator %= ( const valarray< _Tp > & __v ) [inline,
inherited]

Modulo elements of array by corresponding elements of v.

Definition at line 1026 of file valarray.

2.22.2.29 template<typename _Tp > void std::gslice_array< _Tp
>::operator&= ( const valarray< _Tp > & __ v )const [inline,
inherited]

Logical and slice elements with corresponding elements of v.

Definition at line 205 of file gslice_array.h.

2.22.2.30 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator&=( const_Tp& _ f) [inline, inherited]

Set each element e of array to e & .

Definition at line 1028 of file valarray.
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2.22.2.31 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator&= ( const valarray< _Tp > & _ v ) [inline,
inherited]

Logical and corresponding elements of v with elements of array.

Definition at line 1028 of file valarray.

2.22.2.32 template<typename _Tp > void std::gslice_array< _Tp
>::operators= ( const valarray< _Tp > & _ v )const [inline,
inherited]

Multiply slice elements by corresponding elements of v.

Definition at line 199 of file gslice_array.h.

2.22.2.33 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operatork=( const_Tp& _ ¢t ) [inline, inherited]
Multiply each element of array by 7.

Definition at line 1024 of file valarray.

2.22.2.34 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operators= ( const valarray< _Tp > & _ v ) [inline,
inherited]

Multiply elements of array by corresponding elements of v.

Definition at line 1024 of file valarray.

2.22.2.35 template<typename _Tp > valarray< _Tp >::template _UnaryOp<
__unary_plus >::_Rt std::valarray< _Tp >::operator+ ( ) const
[inline, inherited]

Return a new valarray by applying unary + to each element.

Definition at line 996 of file valarray.

2.22.2.36 template<typename _Tp > void std::gslice_array< _Tp
>::operator+= ( const valarray< _Tp > & __v )const [inline,
inherited]

Add corresponding elements of v to slice elements.
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Definition at line 202 of file gslice_array.h.

2.22.2.37 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator+=( const_Tp& _ ¢t ) [inline, inherited]

Add 7 to each element of array.

Definition at line 1022 of file valarray.

2.22.2.38 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator+= ( const valarray< _Tp > & __v ) [inline,
inherited]

Add corresponding elements of v to elements of array.

Definition at line 1022 of file valarray.

2.22.2.39 template<typename _Tp > valarray< _Tp >::template _UnaryOp<
__negate >::_Rt std::valarray< _Tp >::operator- ( ) const
[inline, inherited]

Return a new valarray by applying unary - to each element.

Definition at line 997 of file valarray.

2.22.2.40 template<typename _Tp > void std::gslice_array< _Tp
>::operator-= ( const valarray< _Tp > & __ v )const [inline,
inherited]

Subtract corresponding elements of v from slice elements.

Definition at line 203 of file gslice_array.h.

2.22.2.41 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator-= ( const valarray< _Tp > & __v ) [inline,
inherited]

Subtract corresponding elements of v from elements of array.

Definition at line 1023 of file valarray.
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2.22.2.42 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator-=( const_Tp& _t ) [inline, inherited]
Subtract ¢ to each element of array.

Definition at line 1023 of file valarray.

2.22.2.43 template<typename _Tp > void std::gslice_array< _Tp
>::operator/= ( const valarray< _Tp > & __v )const [inline,
inherited]

Divide slice elements by corresponding elements of v.

Definition at line 200 of file gslice_array.h.

2.22.2.44 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator/= ( const valarray< _Tp > & _ v ) [inline,
inherited]

Divide elements of array by corresponding elements of v.

Definition at line 1025 of file valarray.

2.22.2.45 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator/=( const_Tp& _ ¢t ) [inline, inherited]
Divide each element of array by ¢.

Definition at line 1025 of file valarray.

2.22.2.46 template<typename _Tp > void std::gslice_array< _Tp
>::operator<<= ( const valarray< _Tp > & __v ) const
[inline, inherited]

Left shift slice elements by corresponding elements of v.

Definition at line 207 of file gslice_array.h.

2.22.2.47 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator<<=( const Tp& _ ¢ ) [inline, inherited]

Left shift each element e of array by ¢ bits.

Definition at line 1030 of file valarray.
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2.22.2.48 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator< <= ( const valarray< _Tp > & _ v ) [inline,
inherited]

Left shift elements of array by corresponding elements of v.

Definition at line 1030 of file valarray.

2.22.2.49 template<typename _Tp > void std::slice_array< _Tp >::operator=
( const valarray< _Tp > & _ v )const [inline, inherited]
Assign slice elements to corresponding elements of v.

Definition at line 228 of file slice_array.h.

2.22.2.50 template<typename _Tp > void std::slice_array< _Tp >::operator=
(const_Tp& _f)const [inline, inherited]
Assign all slice elements to 7.

Definition at line 223 of file slice_array.h.

2.22.2.51 template<typename _Tp > void std::mask_array< _Tp >::operator=
(const_Tp& __t )const [inline, inherited]
Assign all slice elements to .

Definition at line 157 of file mask_array.h.

2.22.2.52 template<typename _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator= ( const valarray< _Tp > & _ v ) [inline,
inherited]

Assign elements to an array.

Assign elements of array to values in v. Results are undefined if v does not have the
same size as this array.

Parameters

v Valarray to get values from.

Definition at line 670 of file valarray.
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2.22.2.53 template<typename _Tp > gslice_array< _Tp > &
std::gslice_array< _Tp >::operator= ( const gslice_array< _Tp > &
_a ) [inline, inherited]

Assignment operator. Assigns slice elements to corresponding /// elements of a.

Definition at line 147 of file gslice_array.h.

References std::valarray< _Tp >::size().

2.22.2.54 template<typename _Tp > void std::gslice_array< _Tp >::operator=
( const valarray< _Tp > & _ v )const [inline, inherited]

Assign slice elements to corresponding elements of v.

Definition at line 165 of file gslice_array.h.

References std::valarray< _Tp >::size().

2.22.2.55 template<typename _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator=( const_Tp& __ ¢t ) [inline, inherited]

Assign elements to a value.

Assign all elements of array to t.

Parameters

t Value for elements.

Definition at line 718 of file valarray.

2.22.2.56 template<typename _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator= ( const slice_array< _Tp > & _ sa ) [inline,
inherited]

Assign elements to an array subset.

Assign elements of array to values in sa. Results are undefined if sa does not have the
same size as this array.

Parameters

sa Array slice to get values from.

Definition at line 726 of file valarray.
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2.22.2.57 template<typename _Tp > void std::gslice_array< _Tp >::operator=
(const_Tp& __t )const [inline, inherited]

Assign all slice elements to .

Definition at line 157 of file gslice_array.h.

References std::valarray< _Tp >::size().

2.22.2.58 template<typename _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator= ( const indirect_array< _Tp > & __ia ) [inline,
inherited]

Assign elements to an array subset.

Assign elements of array to values in ia. Results are undefined if ia does not have the
same size as this array.

Parameters

ia Array slice to get values from.

Definition at line 756 of file valarray.

2.22.2.59 gslice & std::gslice::operator= ( const gslice & __g ) [inline,
inherited]
Assignment operator.

Definition at line 168 of file gslice.h.

2.22.2.60 template<typename _Tp > indirect_array< _Tp > &
std::indirect_array< _Tp >::operator= ( const indirect_array< _Tp
>& _a ) [inline, inherited]

Assignment operator. Assigns elements to corresponding elements /// of a.

Definition at line 153 of file indirect_array.h.

2.22.2.61 template<typename _Tp > void std::indirect_array< _Tp
>::operator= ( const valarray< _Tp > & __v )const [inline,
inherited]

Assign slice elements to corresponding elements of v.

Definition at line 167 of file indirect_array.h.
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2.22.2.62 template<typename _Tp > slice_array< _Tp > & std::slice_array<
_Tp >::operator= ( constslice_array< _Tp> & _a ) [inline,
inherited]

Assignment operator. Assigns slice elements to corresponding /// elements of a.

Definition at line 214 of file slice_array.h.

2.22.2.63 template<typename _Tp > mask_array< _Tp > &
std::mask_array< _Tp >::operator= ( const mask_array< _Tp > &
_a) [inline, inherited]

Assignment operator. Assigns elements to corresponding elements /// of a.

Definition at line 148 of file mask_array.h.

2.22.2.64 template<typename _Tp> valarray< _Tp > & std::valarray<
_Tp >::operator= ( initializer_list< _Tp > _ I ) [inline,
inherited]
Assign elements to an initializer_list.
Assign elements of array to values in /. Results are undefined if / does not have the
same size as this array.
Parameters

I initializer_list to get values from.

Definition at line 694 of file valarray.

2.22.2.65 template<typename _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator= ( const gslice_array< _Tp > & __ga ) [inline,
inherited]

Assign elements to an array subset.

Assign elements of array to values in ga. Results are undefined if ga does not have the

same size as this array.

Parameters

ga Array slice to get values from.

Definition at line 736 of file valarray.

References std::valarray< _Tp >::size().
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2.22.2.66 template<typename _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator= ( const mask_array< _Tp > & __ma ) [inline,
inherited]

Assign elements to an array subset.

Assign elements of array to values in ma. Results are undefined if ma does not have
the same size as this array.

Parameters

ma Array slice to get values from.

Definition at line 746 of file valarray.

2.22.2.67 template<typename _Tp > void std::indirect_array< _Tp
>::operator=( const_Tp & _ ¢ )const [inline, inherited]
Assign all slice elements to .

Definition at line 162 of file indirect_array.h.

2.22.2.68 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator>>= ( const valarray< _Tp > & _ v ) [inline,
inherited]

Right shift elements of array by corresponding elements of v.

Definition at line 1031 of file valarray.

2.22.2.69 template<typename _Tp > void std::gslice_array< _Tp
>::operator>>= ( const valarray< _Tp > & __ v ) const
[inline, inherited]

Right shift slice elements by corresponding elements of v.

Definition at line 208 of file gslice_array.h.

2.22.2.70 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator>>=( const_Tp& _ f) [inline, inherited]

Right shift each element e of array by ¢ bits.

Definition at line 1031 of file valarray.
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2.22.2.71 template<typename _Tp > indirect_array< _Tp > std::valarray<
_Tp >::operator[ ] ( const valarray< size_ t > & __i ) [inline,
inherited]

Return a reference to an array subset.

Returns an indirect_array referencing the elements of the array indicated by the argu-
ment. The elements in the argument are interpreted as the indices of elements of this
valarray to include in the subset. The returned indirect_array refers to these elements.

Parameters

i The valarray element index list.

Returns

Indirect_array referencing elements in i.

Definition at line 836 of file valarray.

References std::valarray< _Tp >::size().

2.22.2.72 template<typename _Tp > slice_array< _Tp > std::valarray< _Tp
>::operator[] ( slice _s ) [inline, inherited]

Return a reference to an array subset.

Returns a new valarray containing the elements of the array indicated by the slice ar-
gument. The new valarray has the same size as the input slice.

See also

slice.

Parameters

s The source slice.

Returns

New valarray containing elements in s.

Definition at line 783 of file valarray.

2.22.2.73 template<typename _Tp > mask_array< _Tp > std::valarray<
_Tp >::operator[] ( const valarray< bool > & __m ) [inline,
inherited]

Return a reference to an array subset.
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Returns a new mask_array referencing the elements of the array indicated by the ar-
gument. The input is a valarray of bool which represents a bitmask indicating which
elements are part of the subset. Elements of the array are part of the subset if the
corresponding element of the argument is true.

Parameters

m The valarray bitmask.

Returns

New valarray containing elements indicated by m.

Definition at line 817 of file valarray.

References std::valarray< _Tp >::size().

2.22.2.74 template<typename _Tp > valarray< _Tp > std::valarray< _Tp
>::operator[ ] ( const valarray< bool > & _ m )const [inline,
inherited]

Return an array subset.

Returns a new valarray containing the elements of the array indicated by the argument.
The input is a valarray of bool which represents a bitmask indicating which elements
should be copied into the new valarray. Each element of the array is added to the return
valarray if the corresponding element of the argument is true.

Parameters

m The valarray bitmask.

Returns

New valarray containing elements indicated by m.

Definition at line 805 of file valarray.

References std::valarray< _Tp >::size().

2.22.2.75 template<typename _Tp > _Expr< _GClos< _ValArray, _Tp >, _Tp
> std::valarray< _Tp >::operator[] ( const gslice & __gs ) const
[inline, inherited]

Return an array subset.

Returns a slice_array referencing the elements of the array indicated by the slice argu-
ment.
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See also

gslice.

Parameters

s The source slice.

Returns

Slice_array referencing elements indicated by s.

Definition at line 788 of file valarray.

2.22.2.76 template<typename _Tp > _Expr< _SClos< _ValArray, _Tp >, _Tp
> std::valarray< _Tp >::operator[] ( slice _ s )const [inline,
inherited]

Return an array subset.

Returns a new valarray containing the elements of the array indicated by the slice ar-
gument. The new valarray has the same size as the input slice.

See also

slice.

Parameters

s The source slice.

Returns

New valarray containing elements in s.

Definition at line 775 of file valarray.

2.22.2.77 template<typename _Tp > _Expr< _IClos< _ValArray, _Tp >, _Tp
> std::valarray< _Tp >::operator[ ] ( const valarray< size_t > &
_i)const [inline, inherited]

Return an array subset.

Returns a new valarray containing the elements of the array indicated by the argument.
The elements in the argument are interpreted as the indices of elements of this valarray
to copy to the return valarray.

Parameters

i The valarray element index list.
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Returns

New valarray containing elements in s.

Definition at line 828 of file valarray.

2.22.2.78 template<typename _Tp > _Tp & std::valarray< _Tp >::operator] ]
(sizet i) [inline, inherited]

Return a reference to the i’th array element.

Parameters
i Index of element to return.
Returns

Reference to the i’th element.

Definition at line 552 of file valarray.

2.22.2.79 template<typename _Tp > gslice_array< _Tp > std::valarray< _Tp
>::operator[ ] ( const gslice & __gs ) [inline, inherited]

Return a reference to an array subset.

Returns a new valarray containing the elements of the array indicated by the gslice
argument. The new valarray has the same size as the input gslice.

See also

gslice.

Parameters

s The source gslice.

Returns

New valarray containing elements in s.

Definition at line 797 of file valarray.

2.22.2.80 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator=( const_Tp& _ t) [inline, inherited]

Set each element e of array to e " ¢.

Definition at line 1027 of file valarray.
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2.22.2.81 template<typename _Tp > void std::gslice_array< _Tp
>::operator”= ( const valarray< _Tp > & _ v )const [inline,
inherited]

Logical xor slice elements with corresponding elements of v.

Definition at line 204 of file gslice_array.h.

2.22.2.82 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator”= ( const valarray< _Tp> & _ v ) [inline,
inherited]

Logical xor corresponding elements of v with elements of array.

Definition at line 1027 of file valarray.

2.22.2.83 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator|=( const_ Tp& _ ) [inline, inherited]
Set each element e of array to e | ¢.

Definition at line 1029 of file valarray.

2.22.2.84 template<typename _Tp > void std::gslice_array< _Tp
>::operator|= ( const valarray< _Tp > & _ v )const [inline,
inherited]

Logical or slice elements with corresponding elements of v.

Definition at line 206 of file gslice_array.h.

2.22.2.85 template<class _Tp> valarray< _Tp > & std::valarray< _Tp
>::operator|= ( const valarray< _Tp > & _ v ) [inline,
inherited]

Logical or corresponding elements of v with elements of array.

Definition at line 1029 of file valarray.

2.22.2.86 template<typename _Tp > valarray< _Tp >::template _UnaryOp<
__bitwise_not >::_Rt std::valarray< _Tp >::operator~ ( ) const
[inline, inherited]

Return a new valarray by applying unary ~ to each element.
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Definition at line 998 of file valarray.

2.22.2.87 template<class _Tp> void std::valarray< _Tp >::resize ( size_t
_size, _Tp _c=_Tp() ) [inline, inherited]
Resize array.

Resize this array to size and set all elements to c¢. All references and iterators are
invalidated.

Parameters
size New array size.

¢ New value for all elements.

Definition at line 939 of file valarray.

2.22.2.88 template<class _Tp > valarray< _Tp > std::valarray< _Tp >::shift
(int _n )const [inline, inherited]
Return a shifted array.

A new valarray is constructed as a copy of this array with elements in shifted positions.
For an element with index i, the new position is i - n. The new valarray has the same
size as the current one. New elements without a value are set to 0. Elements whose
new position is outside the bounds of the array are discarded.

Positive arguments shift toward index 0, discarding elements [0, n). Negative argu-
ments discard elements from the top of the array.

Parameters
n Number of element positions to shift.

Returns

New valarray with elements in shifted positions.

Definition at line 857 of file valarray.

2.22.2.89 template<class _Tp > size_t std::valarray< _Tp >::size ( ) const
[inline, inherited]

Return the number of elements in array.

Definition at line 844 of file valarray.

Referenced by std::valarray< _Tp >:operator=(), std::gslice_array< _Tp
>::operator=(), and std::valarray< _Tp >::operator][ ]().
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2.22.2.90 size_t std::slice::size ( ) const [inline, inherited]

Return size of slice.

Definition at line 101 of file slice_array.h.

2.22.2.91 valarray< size_t > std::gslice::size ( ) const [inline,
inherited]

Return array of sizes of slice dimensions.

Definition at line 137 of file gslice.h.

2.22.2.92 size_t std::slice::start ( ) const [inline, inherited]
Return array offset of first slice element.

Definition at line 97 of file slice_array.h.

2.22.2.93 size_t std::gslice::start ( ) const [inline, inherited]
Return array offset of first slice element.

Definition at line 133 of file gslice.h.

2.22.2.94 valarray< size_t > std::gslice::stride ( ) const [inline,
inherited]

Return array of array strides for each dimension.
Definition at line 141 of file gslice.h.
2.22.2.95 size_t std::slice::stride ( ) const [inline, inherited]

Return array stride of slice.

Definition at line 105 of file slice_array.h.

2.22.2.96 template<class _Tp > _Tp std::valarray< _Tp >::sum ( ) const

[inline, inherited]

Return the sum of all elements in the array.

Accumulates the sum of all elements into a Tp using +=. The order of adding the

elements is unspecified.
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Definition at line 849 of file valarray.

2.23 Mathematical Special Functions

Collaboration diagram for Mathematical Special Functions:

Numerics |«—— Mathematical Special Functions

Functions

¢ template<typename _Tp >
__gnu_cxx::__promote< _Tp >::_ type std::trl::assoc_laguerre (unsigned int
__n,unsigned int __m, _Tp __X)

* float std::trl::assoc_laguerref (unsigned int __n, unsigned int __m, float __x)

* long double std::tr1::assoc_laguerrel (unsigned int __n, unsigned int __m, long
double _ x)

* template<typename _Tp >
__gnu_cxx::__promote< _Tp >::__type std:trl::assoc_legendre (unsigned int
__1, unsigned int __m, _Tp __x)

* float std::trl::assoc_legendref (unsigned int __1, unsigned int __m, float __x)

* long double std::trl::assoc_legendrel (unsigned int __1, unsigned int __m, long
double __ x)

¢ template<typename _Tpx , typename _Tpy >
__gnu_cxx::__promote_2< _Tpx, _Tpy >::__type std::trl::beta (_Tpx _x, _-
Tpy _y)

* float std::trl::betaf (float __x, float __y)

* long double std::tr1::betal (long double __x, long double __y)

¢ template<typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::comp_ellint_1 (_Tp __k)
* float std::trl::comp_ellint_1f (float _ k)
* long double std::trl::comp_ellint_11 (long double __ k)
¢ template<typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::comp_ellint_2 (_Tp _k)
* float std::trl::comp_ellint_2f (float __k)
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* long double std::tr1::comp_ellint_21 (long double __k)

¢ template<typename _Tp , typename _Tpn >
__gnu_cxx::__promote_2< _Tp, _Tpn >::__type std::trl::comp_ellint_3 (_Tp
_k, _Tpn__nu)

¢ float std::trl::comp_ellint_3f (float __k, float __nu)

* long double std::tr1::comp_ellint_3I (long double __k, long double __nu)

* template<typename _Tpa, typename _Tpc , typename _Tp >
__gnu_cxx::__promote_3< _Tpa, _Tpc, _Tp >::__type std::trl::conf_hyperg
(_Tpa__a, _Tpc__c, _Tp__x)

¢ float std::trl::conf_hypergf (float __a, float __c, float __x)

* long double std::trl::conf_hypergl (long double __a, long double __c, long
double __ x)

¢ template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2< _Tpnu, _Tp >::__type std::trl::cyl_bessel_i (_Tpnu
_nu,_Tp_Xx)

¢ float std::trl::cyl_bessel_if (float __nu, float __ x)

¢ long double std::tr1::cyl_bessel_il (long double __nu, long double __x)

¢ template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2< _Tpnu, _Tp >::__type std::trl::cyl_bessel_j (_Tpnu
_nu,_Tp_x)

e float std::trl::cyl_bessel_jf (float _ nu, float __x)

¢ long double std::tr1::cyl_bessel_jl (long double __nu, long double __x)

¢ template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2< _Tpnu, _Tp >::__type std::trl::cyl_bessel_k (_-
Tpnu _nu, _Tp_ x)

¢ float std::trl::cyl_bessel_kf (float __nu, float __x)

* long double std::tr1::cyl_bessel_kl (long double __nu, long double __x)

® template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2< _Tpnu, _Tp >::i__type std::trl::cyl_neumann (_-
Tpnu __nu, _Tp_ x)

e float std::trl::cyl_neumannf (float __nu, float __x)

* long double std::tr1l::cyl_neumannl (long double __nu, long double __x)

* template<typename _Tp , typename _Tpp >
__gnu_cxx::__promote_2< _Tp, _Tpp >::__type std::trl::ellint_1 (_Tp __k, _-
Tpp __phi)

e float std::trl::ellint_1f (float __k, float __phi)

* long double std::tr1::ellint_11 (long double __k, long double __phi)

* template<typename _Tp , typename _Tpp >
__gnu_cxx::__promote_2< _Tp, _Tpp >::__type std::trl::ellint_2 (_Tp __k, _-
Tpp __phi)

e float std::trl::ellint_2f (float __k, float __phi)

* long double std::tr1::ellint_21 (long double __k, long double __phi)
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template<typename _Tp , typename _Tpn , typename _Tpp >

__gnu_cxx::__promote_3< _Tp, _Tpn, _Tpp >::__type std::trl::ellint_3 (_Tp
_k, _Tpn__nu, _Tpp __phi)

float std::tr1::ellint_3f (float __k, float __nu, float __phi)

long double std::tr1::ellint_31 (long double __k, long double __nu, long double
__phi)

template<typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::tr1::expint (_Tp __x)

float std::tr1::expintf (float _ x)

long double std::trl::expintl (long double __ x)

template<typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::hermite (unsigned int __n, _Tp
_X)

float std::tr1::hermitef (unsigned int __n, float __ x)

long double std::tr1::hermitel (unsigned int

n, long double __Xx)

template<typename _Tpa , typename _Tpb , typename _Tpc , typename _Tp >
__gnu_cxx::__promote_4< _Tpa, _Tpb, _Tpc, _Tp >::__type std::trl::hyperg
(_Tpa__a, _Tpb__b, _Tpc__c,_Tp__x)

float std::tr1::hypergf (float __a, float __b, float __c, float __x)

long double std::tr1::hypergl (long double __a, long double __b, long double
__c, long double __x)

template <typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::laguerre (unsigned int __n, _-
Tp __x)

float std::trl::laguerref (unsigned int __n, float __x)

long double std::tr1::laguerrel (unsigned int __n, long double __x)
template<typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::legendre (unsigned int __n, _-
Tp __x)

float std::tr1::legendref (unsigned int __n, float __x)

long double std::tr1::legendrel (unsigned int

n, long double __x)

template <typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::riemann_zeta (_Tp __x)

float std::trl::riemann_zetaf (float _ x)

long double std::trl::riemann_zetal (long double __ x)

template <typename _Tp >

__gnu_cxx::__promote< _Tp >::__type std::trl::sph_bessel (unsigned int __n,
Tp_x)

float std::tr1::sph_besself (unsigned int __n, float __x)

long double std::tr1::sph_bessell (unsigned int __n, long double __x)

template <typename _Tp >
__gnu_cxx::__promote< _Tp >::__type std::trl::sph_legendre (unsigned int _-
_l, unsigned int __m, _Tp __theta)
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¢ float std::tr1::sph_legendref (unsigned int __1, unsigned int __m, float __theta)

* long double std::trl::sph_legendrel (unsigned int __I, unsigned int __m, long
double __theta)

® template<typename _Tp >
__gnu_cxx::__promote< _Tp >::__type std::trl::sph_neumann (unsigned int _-
_n, _Tp__x)

e float std::trl::sph_neumannf (unsigned int __n, float __x)

¢ long double std::tr1::sph_neumannl (unsigned int __n, long double __x)

2.23.1 Detailed Description

A collection of advanced mathematical special functions.

2.23.2 Function Documentation

2.23.2.1 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::assoc_laguerre ( unsigned int __n, unsigned int __m, _Tp
_Xx ) [inline]

5.2.1.1 Associated Laguerre polynomials.

Definition at line 123 of file tr1/cmath.

2.23.2.2 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::_ type
std::trl::assoc_legendre ( unsigned int __/, unsigned int __m, _Tp
_x ) [inline]

5.2.1.2 Associated Legendre functions.

Definition at line 140 of file tr1/cmath.

2.23.2.3 template<typename _Tpx , typename _Tpy >
__gnu_cxx::__promote_2<_Tpx, _Tpy>::__ type std::trl::beta ( _Tpx
_x, _Tpy _y) I[inline]

5.2.1.3 Beta functions.

Definition at line 157 of file tr1/cmath.
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2.23.2.4 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::comp_ellint_1( _Tp __k ) [inline]

5.2.1.4 Complete elliptic integrals of the first kind.

Definition at line 174 of file tr1/cmath.

2.23.2.5 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::_ type
std::trl::comp_ellint_ 2 ( _Tp _k ) [inline]
5.2.1.5 Complete elliptic integrals of the second kind.

Definition at line 191 of file tr1/cmath.

2.23.2.6 template<typename _Tp, typename _Tpn > _ gnu_cxx::__promote_-
2<_Tp, _Tpn>::__type std::trl::comp_ellint 3 ( _Tp _k _Tpn
_nu ) [inline]

5.2.1.6 Complete elliptic integrals of the third kind.

Definition at line 208 of file tr1/cmath.

2.23.2.7 template<typename _Tpa , typename _Tpc , typename _Tp
> __gnu_cxx::__promote_3<_Tpa, _Tpc, _Tp>::__type
std::trl::conf_hyperg ( _Tpa _a, Tpc _c¢, _Tp _x ) [inline]
5.2.1.7 Confluent hypergeometric functions.

Definition at line 225 of file tr1/cmath.

2.23.2.8 template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2<_Tpnu, _Tp>::__ type std::trl::cyl_bessel_i
( _Tpnu __nu, _Tp _x ) [inline]

5.2.1.8 Regular modified cylindrical Bessel functions.

Definition at line 242 of file tr1/cmath.

2.23.2.9 template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2<_Tpnu, Tp>::_ type std::trl::cyl_bessel_j
( _Tpnu __nu, _Tp _x ) [inline]

5.2.1.9 Cylindrical Bessel functions (of the first kind).

Definition at line 259 of file tr1/cmath.
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2.23.2.10 template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2<_Tpnu, _Tp>::__type
std::trl::cyl_bessel k( _Tpnu _ nu, ' Tp _x ) [inline]
5.2.1.10 Irregular modified cylindrical Bessel functions.

Definition at line 276 of file tr1/cmath.

2.23.2.11 template<typename _Tpnu , typename _Tp >
__gnu_cxx::__promote_2<_Tpnu, _Tp>::__type
std::trl::cyl_neumann ( _Tpnu _ nu, _Tp _x ) [inline]
5.2.1.11 Cylindrical Neumann functions.

Definition at line 293 of file tr1/cmath.

2.23.2.12 template<typename _Tp , typename _Tpp >
__gnu_cxx::__promote_2<_Tp, _Tpp>::__type std::trl::ellint_1 (
_Tp _k, _Tpp _phi ) [inline]

5.2.1.12 Incomplete elliptic integrals of the first kind.

Definition at line 310 of file tr1/cmath.

2.23.2.13 template<typename _Tp , typename _Tpp >
__gnu_cxx::__promote_2<_Tp, _Tpp>::__ type std::trl::ellint_2 (
_Tp _k, _Tpp _phi ) [inline]

5.2.1.13 Incomplete elliptic integrals of the second kind.

Definition at line 327 of file tr1/cmath.

2.23.2.14 template<typename _Tp , typename _Tpn , typename _Tpp
> __gnu_cxx::__promote_3<_Tp, _Tpn, _Tpp>::__type
std::trl::ellint 3( _Tp _k, _Tpn __nu, _Tpp __phi ) [inline]

5.2.1.14 Incomplete elliptic integrals of the third kind.
Definition at line 344 of file tr1/cmath.

2.23.2.15 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::expint ( _Tp _x ) [inline]

5.2.1.15 Exponential integrals.
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Definition at line 361 of file tr1/cmath.

2.23.2.16 template<typename Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::hermite ( unsignedint _ n, Tp _ x ) [inline]

5.2.1.16 Hermite polynomials.

Definition at line 378 of file trl/cmath.

2.23.2.17 template<typename _Tpa, typename _Tpb , typename Tpc,
typename _Tp > _ gnu_cxx::__promote_4<_Tpa, _Tpb, _Tpc,
_Tp>::__type std::tr1::hyperg ( _Tpa _a, _Tpb _b, _Tpc _ ¢,
Tp _x ) [inline]

5.2.1.17 Hypergeometric functions.
Definition at line 395 of file trl/cmath.

2.23.2.18 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::laguerre ( unsignedint _ n, _Tp _x ) [inline]

5.2.1.18 Laguerre polynomials.

Definition at line 412 of file tr1/cmath.

2.23.2.19 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::legendre ( unsignedint _ n, _Tp _x ) [inline]

5.2.1.19 Legendre polynomials.

Definition at line 429 of file tr1/cmath.

2.23.2.20 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::riemann_zeta ( _Tp _x ) [inline]

5.2.1.20 Riemann zeta function.

Definition at line 446 of file tr1/cmath.

2.23.2.21 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::_ type
std::trl::sph_bessel ( unsignedint _ n, _Tp _x ) [inline]

5.2.1.21 Spherical Bessel functions.
Definition at line 463 of file trl/cmath.
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2.23.2.22 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__ type
std::trl::sph_legendre ( unsigned int __/, unsigned int __m, _Tp

__theta ) [inline]

5.2.1.22 Spherical associated Legendre functions.

Definition at line 480 of file tr1/cmath.

2.23.2.23 template<typename _Tp > _ gnu_cxx::__promote<_Tp>::__type

std::trl::sph_neumann ( unsignedint _ n, Tp _ x )

5.2.1.23 Spherical Neumann functions.

Definition at line 497 of file tr1/cmath.

2.24 Type Traits

Collaboration diagram for Type Traits:

Utilities

<

Classes

e struct std::add_lvalue_reference< _Tp >

add_lvalue_reference

e struct std::add_rvalue_reference< _Tp >

add_rvalue_reference

Type Traits

e struct std::aligned_storage< _Len, _Align >

Alignment type.

¢ struct std::conditional< _Cond, _Iftrue, _Iffalse >

conditional

[inline]
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class std::decay< _Tp >
decay

struct std::enable_if< bool, _Tp >
enable_if

struct std::has_nothrow_assign< _Tp >

has_nothrow_assign

struct std::has_nothrow_copy_constructor< _Tp >

has_nothrow_copy_constructor

struct std::has_nothrow_default_constructor< _Tp >

has_nothrow_default_constructor

struct std::has_trivial_assign< _Tp >

has_trivial_assign

struct std::has_trivial_copy_constructor< _Tp >

has_trivial_copy_constructor

struct std::has_trivial_default_constructor< _Tp >

has_trivial_default_constructor

struct std::has_trivial_destructor< _Tp >

has_trivial_destructor

struct std::is_base_of< _Base, _Derived >

is_base_of

struct std::is_constructible< _Tp, _Args >

is_constructible

struct std::is_convertible< _From, _To >

is_convertible

struct std::is_explicitly_convertible< _From, _To >

is_explicitly_convertible

struct std::is_lvalue_reference< typename >

is_lvalue_reference
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e struct std::is_pod< _Tp >
is_pod

e struct std::is_reference< _Tp >

is_reference

* struct std::is_rvalue_reference< typename >

is_rvalue_reference

e struct std::is_signed< _Tp >

is_signed

e struct std::is_standard_layout< _Tp >

is_standard_layout

e struct std::is_trivial< _Tp >

is_trivial

e struct std::is_unsigned< _Tp >

is_unsigned

e struct std::make_signed< _Tp >

make_signed

e struct std::make_unsigned< _Tp >

make_unsigned

e struct std::remove_reference< _Tp >

remove_reference

e struct std::trl::__is_member_pointer_helper< _Tp >

is_member_pointer

e struct std::trl::add_const< _Tp >

add_const

e struct std::trl::add_cv< _Tp >
add_cv

e struct std::trl::add_pointer< _Tp >
add_pointer
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struct std::trl1::add_volatile< _Tp >

add_volatile

struct std::trl::alignment_of< _Tp >

alignment_of

struct std::trl::extent< typename, _Uint >

extent

struct std::trl::has_virtual_destructor< _Tp >

has_virtual_destructor

struct std::tr1::integral_constant< _Tp, __ v >

integral_constant

struct std::trl::is_abstract< _Tp >

is_abstract

struct std::trl::is_arithmetic< _Tp >

is_arithmetic

struct std::trl::is_array < typename >

is_array

struct std::trl::is_class< _Tp >

is_class

struct std::trl::is_compound< _Tp >

is_compound

struct std::trl::is_const< typename >

is_const

struct std::trl::is_empty< _Tp >

is_empty

struct std::trl::is_enum< _Tp >

is_enum

struct std::trl::is_floating_point< _Tp >
is_floating_point
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e struct std::trl::is_function< typename >

is_function

e struct std::trl::is_fundamental< _Tp >

is_fundamental

e struct std::trl::is_integral< Tp >

is_integral

e struct std::trl::is_member_function_pointer< _Tp >

is_member_function_pointer

e struct std::trl::is_member_object_pointer< _Tp >

is_member_object_pointer

e struct std::trl::is_object< _Tp >

is_object

e struct std::trl::is_pointer< _Tp >

is_pointer

e struct std::trl::is_polymorphic< _Tp >
is_polymorphic

e struct std::trl::is_same< typename, typename >

is_same

e struct std::trl::is_scalar< _Tp >

is_scalar

e struct std::trl::is_union< _Tp >

is_union

e struct std::trl::is_void< _Tp >
is_void
e struct std::trl::is_volatile< typename >

is_volatile

e struct std::trl::rank< typename >

rank
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* struct std::trl::remove_all_extents< _Tp >

remove_all_extents

o struct std::trl::remove_const< _Tp >

remove_const

* struct std::trl::remove_cv< _Tp >

remove_cv

* struct std::trl::remove_extent< _Tp >

remove_extent

* struct std::trl::remove_pointer< _Tp >

remove_pointer

* struct std::trl::remove_volatile< _Tp >

remove_volatile

Defines

¢ #define _DEFINE_SPEC(_Order, _Trait, _Type, _Value)

¢ #define _DEFINE_SPEC_0_HELPER

o #define _DEFINE_SPEC_1_HELPER

¢ #define _DEFINE_SPEC_2_HELPER
Typedefs

* typedef integral_constant< bool, false > std::tr1::false_type

* typedef integral_constant< bool, true > std::trl::true_type
Functions

¢ template<typename _Tp >

add_rvalue_reference< _Tp >::type std::declval ()

Variables

* static const _Tp std::trl::integral_constant::value
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2.24.1 Detailed Description

Compile time type transformation and information.

2.24.2 Typedef Documentation
2.24.2.1 typedef integral_constant<bool, false> std::tr1::false_type

typedef for false_type

Definition at line 78 of file trl_impl/type_traits.

2.24.2.2 typedef integral_constant<bool, true> std::trl::true_type

typedef for true_type

Definition at line 75 of file trl_impl/type_traits.

2.25 Decimal Floating-Point Arithmetic

Collaboration diagram for Decimal Floating-Point Arithmetic:

Numerics («—— Decimal Floating-Point Arithmetic

Namespaces

* namespace std::decimal

2.25.1 Detailed Description

Classes and functions for decimal floating-point arithmetic.
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2.26 Binder Classes

Collaboration diagram for Binder Classes:

Function Objects («¢——— Binder Classes

Classes

* class std::binderlst< _Operation >

One of the binder functors.

e class std::binder2nd< _Operation >

One of the binder functors.

* struct std::is_bind_expression< _Tp >

Determines if the given type _Tp is a function object should be treated as a subex-
pression when evaluating calls to function objects returned by bind(). [TRI 3.6.1].

* struct std::is_bind_expression< _Bind< _Signature > >

Class template _Bind is always a bind expression.

* struct std::is_bind_expression< _Bind_result< _Result, _Signature > >

Class template _Bind is always a bind expression.

e struct std::is_placeholder< _Tp >

Determines if the given type _Tp is a placeholder in a bind() expression and, if so,
which placeholder it is. [TRI 3.6.2].

* struct std::is_placeholder< _Placeholder< _Num > >

Namespaces

* namespace std::placeholders
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Functions

¢ template<typename _Functor , typename... _ArgTypes>
_Bind< typename _Maybe_wrap_member_pointer< _Functor >:type(_-
ArgTypes...)> std::bind (_Functor __f, _ArgTypes...__args)

¢ template<typename _Operation , typename _Tp >
binderlst< _Operation > std::bind1st (const _Operation &__fn, const _Tp &_-
_X)

¢ template<typename _Operation , typename _Tp >
binder2nd< _Operation > std::bind2nd (const _Operation &__fn, const_Tp &_-
_X)

Variables

« std::binderlst std::_GLIBCXX_DEPRECATED_ATTR

2.26.1 Detailed Description

Binders turn functions/functors with two arguments into functors with a single ar-
gument, storing an argument to be applied later. For example, a variable B of
type binderlst is constructed from a functor £ and an argument x. Later, B’s
operator () is called with a single argument y. The return value is the value of
f (x,y). B can be called with various arguments (yl1, y2, ...) and will in turn call
f(x,v1l), £(x,v2),..

The function bind1lst is provided to save some typing. It takes the function and an
argument as parameters, and returns an instance of binderlst.

The type binder2nd and its creator function bind2nd do the same thing, but
the stored argument is passed as the second parameter instead of the first, e.g.,
bind2nd(std::minus<float>,1.3) will create a functor whose operator () accepts
a floating-point number, subtracts 1.3 from it, and returns the result. If bind1lst had
been used, the functor would perform /.3 - x instead.

Creator-wrapper functions like bind1 st are intended to be used in calling algorithms.
Their return values will be temporary objects. (The goal is to not require you to type
names like std: :binderlst<std::plus<int>> for declaring a variable to
hold the return value from bindlst (std: :plus<int>, 5).

These become more useful when combined with the composition functions.

119



120 Module Documentation

2.26.2 Function Documentation

2.26.2.1 template<typename _Functor , typename... _ArgTypes>
_Bind<typename _Maybe_wrap_member_pointer<_-
Functor>::type(_ArgTypes...)> std::bind ( _Functor _ f]
_ArgTypes... __args ) [inline]

Function template for std::bind.

Definition at line 1384 of file functional.

2.26.2.2 template<typename _Operation , typename _Tp >
binderlst<_Operation> std::bind1st ( const _Operation & __fn,
const_ Tp& _x ) [inline]

One of the binder functors.

Definition at line 125 of file binders.h.

2.26.2.3 template<typename _Operation , typename _Tp >
binder2nd <_QOperation> std::bind2nd ( const _Operation & __fn,
const_ Tp& _x ) [inline]

One of the binder functors.

Definition at line 160 of file binders.h.

2.26.3 Variable Documentation

2.26.3.1 std::binder2nd std::_ GLIBCXX_DEPRECATED_ATTR

One of the binder functors.
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2.27 Algorithms

Collaboration diagram for Algorithms:

Non-Mutating

Algorithms Mutating

Sorting

Modules

e Mutating
* Non-Mutating

* Sorting

2.27.1 Detailed Description

Components for performing algorithmic operations. Includes non-modifying sequence,
modifying (mutating) sequence, sorting, searching, merge, partition, heap, set, minima,
maxima, and permutation operations.
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2.28 Mutating

Collaboration diagram for Mutating:

Algorithms j«—— Mutating

Functions

¢ template<typename _II , typename _OI >
_OI std::copy (_II __first, _II __last, _OI __result)

¢ template<typename _BII , typename _BI2 >
_BI2 std::copy_backward (_BI1 __first, _BIl __last, _BI2 __ result)

¢ template<typename _Inputlterator , typename _Outputlterator , typename _Predicate >
_Outputlterator std::copy_if (_Inputlterator __first, _Inputlterator __ last, _-
Outputlterator __result, _Predicate __pred)

¢ template<typename _Inputlterator , typename _Size , typename _Outputlterator >
_Outputlterator std::copy_n (_Inputlterator __first, _Size __n, _Outputlterator
__result)

¢ template<typename _Forwardlterator , typename _Tp >
void std::fill (_Forwardlterator __first, _ForwardlIterator __last, const _Tp &__-
value)

¢ template<typename _OI , typename _Size , typename _Tp >
_OI std::fill_n (_OI __first, _Size __n, const _Tp &__value)

¢ template<typename _ForwardlIterator , typename _Generator >
void std::generate (_Forwardlterator __first, _Forwardlterator __last, _Generator
__gen)

¢ template<typename _Outputlterator , typename _Size , typename _Generator >
_Outputlterator std::generate_n (_Outputlterator __first, _Size _ n, _Generator
__gen)

* template<typename _Inputlterator , typename _Predicate >
bool std::is_partitioned (_Inputlterator __first, _Inputlterator __last, _Predicate
__pred)

¢ template<typename _ForwardlIteratorl , typename _ForwardIterator2 >
void std::iter_swap (_ForwardlIteratorl __a, _ForwardlIterator2 __b)

¢ template<typename _II , typename _OI >
_OI std::move (_II __first, _II _ last, _OI __result)
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® template<typename _Tp >
std::remove_reference< _Tp >::itype && std::move (_Tp &&__t)

¢ template<typename _BII , typename _BI2 >
_BI2 std::move_backward (_BI1 __first, _BI1 _ last, BI2 _ result)

¢ template<typename _ForwardIterator , typename _Predicate >
_ForwardlIterator std::partition (_ForwardIterator __first, _ForwardIterator __ -
last, _Predicate __pred)

¢ template<typename _Inputlterator , typename _Outputlterator]l , typename _Outputlterator2 , type-
name _Predicate >
pair< _Outputlteratorl, _Outputlterator2 > std::partition_copy (_Inputlterator
__first, _Inputlterator __last, _Outputlteratorl __out_true, _Outputlterator2 __ -
out_false, _Predicate __pred)

¢ template<typename _ForwardIterator , typename _Predicate >
_ForwardlIterator std::partition_point (_ForwardlIterator __first, _ForwardlIterator
__last, _Predicate __pred)

¢ template<typename _RandomAccesslterator >
void std::random_shuffle (_RandomAccesslterator __first, _-
RandomAccesslterator __last)

¢ template<typename _RandomAccesslterator , typename _RandomNumberGenerator >
void std::random_shuffle (_RandomAccesslterator __first, _-
RandomAccesslterator __last, _RandomNumberGenerator &&__rand)

* template<typename _ForwardlIterator , typename _Tp >
_ForwardlIterator std::remove (_ForwardIterator __first, _ForwardIterator __last,
const _Tp &__value)

* template<typename _Inputlterator , typename _Outputlterator , typename _Tp >
_Outputlterator std::remove_copy (_Inputlterator __first, _Inputlterator __last,
_Outputlterator __result, const _Tp &__value)

¢ template<typename _Inputlterator , typename _Outputlterator , typename _Predicate >
_Outputlterator std::remove_copy_if (_Inputlterator __first, _Inputlterator __ -
last, _Outputlterator __result, _Predicate __pred)

¢ template<typename _ForwardIterator , typename _Predicate >
_ForwardlIterator std::remove_if (_ForwardlIterator __first, _ForwardIterator __ -
last, _Predicate __pred)

* template<typename _ForwardlIterator , typename _Tp >
void std::replace (_Forwardlterator __first, _Forwardlterator __last, const _Tp
&__old_value, const _Tp &__new_value)

¢ template<typename _Inputlterator , typename _Outputlterator , typename _Predicate , typename _-
Tp >
_Outputlterator std::replace_copy_if (_Inputlterator __first, _Inputlterator __-
last, _Outputlterator __result, _Predicate __pred, const _Tp &__new_value)

* template<typename _ForwardlIterator , typename _Predicate , typename _Tp >
void std::replace_if (_ForwardIterator __first, _Forwardlterator __last, _-
Predicate __pred, const _Tp &__new_value)

* template<typename _Bidirectionallterator >
void std::reverse (_Bidirectionallterator __first, _Bidirectionallterator __last)
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template<typename _Bidirectionallterator , typename _Outputlterator >
_Outputlterator ~ std::reverse_copy  (_Bidirectionallterator — __first, _-
Bidirectionallterator __last, _Outputlterator __result)

template <typename _ForwardlIterator >
void std::rotate (_ForwardIterator __first, _Forwardlterator _ middle, _-
ForwardlIterator __last)

template <typename _ForwardlIterator , typename _Outputlterator >
_Outputlterator std::rotate_copy (_Forwardlterator __first, _Forwardlterator __ -
middle, _Forwardlterator __last, _Outputlterator __result)

template<typename _RandomAccesslterator , typename _UniformRandomNumberGenerator >
void std::shuffle (_RandomAccesslterator __first, _RandomAccesslterator __ -
last, _UniformRandomNumberGenerator &__g)

template<typename _ForwardlIterator , typename _Predicate >
_ForwardlIterator  std::stable_partition ~ (_Forwardlterator  __first, _-
Forwardlterator __last, _Predicate __pred)

template <typename _Tp >
void std::swap (_Tp &__a, _Tp &__b)

template <typename _ForwardlIteratorl , typename _ForwardlIterator2 >
_Forwardlterator2  std::swap_ranges (_Forwardlteratorl  __ firstl,  _-
ForwardlIteratorl _ lastl, _ForwardIterator2 _ first2)

template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator , type-
name _BinaryOperation >

_Outputlterator std::transform (_Inputlterator] __firstl, _Inputlteratorl __ lastl,
_Inputlterator2 __first2, _Outputlterator __result, _BinaryOperation __binary_-

op)

template <typename _Inputlterator , typename _Outputlterator , typename _UnaryOperation >
_Outputlterator std::transform (_Inputlterator __first, _Inputlterator __last, _-
Outputlterator __result, _UnaryOperation __unary_op)

template <typename _ForwardlIterator , typename _BinaryPredicate >
_ForwardlIterator std::unique (_Forwardlterator __first, _ForwardlIterator __last,
_BinaryPredicate __binary_pred)

template <typename _ForwardIterator >
_ForwardlIterator std::unique (_Forwardlterator __first, _ForwardlIterator __last)

template<typename _Inputlterator , typename _Outputlterator >
_Outputlterator std::unique_copy (_Inputlterator __first, _Inputlterator __last,
_Outputlterator __result)

template<typename _Inputlterator , typename _Outputlterator , typename _BinaryPredicate >
_Outputlterator std::unique_copy (_Inputlterator __first, _Inputlterator __last,
_Outputlterator __result, _BinaryPredicate __binary_pred)

124



2.28 Mutating 125

2.28.1 Function Documentation

2.28.1.1 template<typename _II, typename _OI > _OI std::copy ( _II __first,
_II __last, _OI __result ) [inline]

Copies the range [first,last) into result.

Parameters
first An input iterator.
last An input iterator.

result An output iterator.

Returns

result + (first - last)

This inline function will boil down to a call to memmove whenever possible. Failing
that, if random access iterators are passed, then the loop count will be known (and
therefore a candidate for compiler optimizations such as unrolling). Result may not be
contained within [first,last); the copy_backward function should be used instead.

Note that the end of the output range is permitted to be contained within [first,last).

Definition at line 464 of file stl_algobase.h.

2.28.1.2 template<typename _BI1 , typename _BI2 > _BI2
std::copy_backward ( _BI1 __first, _BI1 __last, _BI2 __result )
[inline]

Copies the range [first,last) into result.

Parameters
first A bidirectional iterator.
last A bidirectional iterator.

result A bidirectional iterator.

Returns

result - (first - last)

The function has the same effect as copy, but starts at the end of the range and works
its way to the start, returning the start of the result. This inline function will boil down
to a call to memmove whenever possible. Failing that, if random access iterators are
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passed, then the loop count will be known (and therefore a candidate for compiler
optimizations such as unrolling).

Result may not be in the range [first,last). Use copy instead. Note that the start of the
output range may overlap [first,last).

Definition at line 633 of file stl_algobase.h.

2.28.1.3 template<typename _Inputlterator , typename _QOutputlterator ,
typename _Predicate > _Outputlterator std::copy_if ( _Inputlterator
__first, _Inputlterator _ last, _Outputlterator __result, _Predicate
__pred )

Copy the elements of a sequence for which a predicate is true.

Parameters
first An input iterator.
last An input iterator.
result An output iterator.

pred A predicate.

Returns

An iterator designating the end of the resulting sequence.

Copies each element in the range [first,last) for which pred returns true to the range
beginning at result.

copy_if() is stable, so the relative order of elements that are copied is unchanged.

Definition at line 949 of file stl_algo.h.

2.28.1.4 template<typename _Inputlterator , typename _Size , typename
_Outputlterator > _QOutputlterator std::copy_n ( _Inputlterator
__first, _Size __n, _Outputlterator _ result ) [inline]

Copies the range [first,first+n) into [result,result+n).

Parameters
first An input iterator.
n The number of elements to copy.

result An output iterator.
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Returns
result+n.
This inline function will boil down to a call to memmove whenever possible. Failing

that, if random access iterators are passed, then the loop count will be known (and
therefore a candidate for compiler optimizations such as unrolling).

Definition at line 1006 of file stl_algo.h.

References std::__iterator_category().

2.28.1.5 template<typename _ForwardIterator , typename _Tp > void std::fill
( _ForwardIterator _ first, _Forwardlterator _ last, const _Tp &
_value ) [inline]

Fills the range [first,last) with copies of value.

Parameters

first A forward iterator.
last A forward iterator.

value A reference-to-const of arbitrary type.

Returns

Nothing.
This function fills a range with copies of the same value. For char types filling contigu-
ous areas of memory, this becomes an inline call to memset or wmemset.

Definition at line 735 of file stl_algobase.h.

2.28.1.6 template<typename _OI , typename _Size , typename _Tp > _OI
std::fill_n ( _OI _ first, _Size _ n, const _Tp & _ value )
[inline]

Fills the range [first,first+n) with copies of value.

Parameters

first An output iterator.
n The count of copies to perform.

value A reference-to-const of arbitrary type.

Returns

The iterator at first+n.
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This function fills a range with copies of the same value. For char types filling contigu-
ous areas of memory, this becomes an inline call to memset or @ wmemset.

_GLIBCXX_RESOLVE_LIB_DEFECTS DR 865. More algorithms that throw away
information

Definition at line 793 of file stl_algobase.h.

2.28.1.7 template<typename _ForwardIterator , typename _Generator > void
std::generate ( _ForwardIterator __first, _ForwardIterator _ last,
_Generator __gen )

Assign the result of a function object to each value in a sequence.

Parameters

first A forward iterator.
last A forward iterator.

gen A function object taking no arguments and returning std::iterator_traits<_-
Forwardlterator>::value_type

Returns

generate() returns no value.

Performs the assignment xi = gen () for each i in the range [first,last).

Definition at line 4809 of file stl_algo.h.

2.28.1.8 template<typename _Outputlterator , typename _Size , typename
_Generator > _Outputlterator std::generate_n ( _Outputlterator
__first, _Size __n, _Generator __gen )

Assign the result of a function object to each value in a sequence.

Parameters

first A forward iterator.
n The length of the sequence.

gen A function object taking no arguments and returning std::iterator_traits<_-
ForwardlIterator>::value_type

Returns

The end of the sequence, first+n
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Performs the assignment *i = gen () for each 1 in the range [first,first+n).

_GLIBCXX_RESOLVE_LIB_DEFECTS DR 865. More algorithms that throw away
information

Definition at line 4840 of file stl_algo.h.

2.28.1.9 template<typename _Inputlterator , typename _Predicate > bool
std::is_partitioned ( _Inputlterator __ first, _Inputlterator __last,
_Predicate _ pred ) [inline]

Checks whether the sequence is partitioned.

Parameters

first An input iterator.
last An input iterator.

pred A predicate.

Returns

True if the range [first,last) is partioned by pred, i.e. if all elements that satisfy
pred appear before those that do not.

Definition at line 801 of file stl_algo.h.

References std::find_if_not(), and std::none_of().

2.28.1.10 template<typename _ForwardIteratorl , typename
_ForwardIterator2 > void std::iter_swap ( _ForwardIteratorl __a,
_ForwardlIterator2 _ b ) [inline]

Swaps the contents of two iterators.

Parameters

a An iterator.

b Another iterator.

Returns

Nothing.

This function swaps the values pointed to by two iterators, not the iterators themselves.

Definition at line 117 of file stl_algobase.h.
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Referenced by std::__merge_without_buffer(), std::__move_median_first(), std::_ -
partition(), std::__reverse(), std::__rotate(), std::__unguarded_partition(), std::next_-
permutation(), std::prev_permutation(), std::random_shuffle(), std::shuffle(), and
std::swap_ranges().

2.28.1.11 template<typename _II , typename _OI > _OI std::move ( _II
_first, _II __last, Ol __result ) [inline]

Moves the range [first,last) into result.

Parameters
first An input iterator.
last An input iterator.

result An output iterator.

Returns

result + (first - last)

This inline function will boil down to a call to memmove whenever possible. Failing
that, if random access iterators are passed, then the loop count will be known (and
therefore a candidate for compiler optimizations such as unrolling). Result may not be
contained within [first,last); the move_backward function should be used instead.

Note that the end of the output range is permitted to be contained within [first,last).

Definition at line 497 of file stl_algobase.h.

2.28.1.12 template<typename _Tp > std::remove_reference<_Tp>::type&&
std::move ( _Tp && _t ) [inline]

Move a value.

Parameters

__t A thing of arbitrary type.

Returns

Same, moved.

Definition at line 81 of file move.h.
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2.28.1.13 template<typename _BI1 , typename _BI2 > _BI2
std::move_backward ( _BI1 _ first, _BI1 _ _last, _BI2 __result )

[inline]

Moves the range [first,last) into result.

Parameters

first A bidirectional iterator.

last A bidirectional iterator.

result A bidirectional iterator.
Returns

result - (first - last)
The function has the same effect as move, but starts at the end of the range and works
its way to the start, returning the start of the result. This inline function will boil down
to a call to memmove whenever possible. Failing that, if random access iterators are

passed, then the loop count will be known (and therefore a candidate for compiler
optimizations such as unrolling).

Result may not be in the range [first,last). Use move instead. Note that the start of the
output range may overlap [first,last).

Definition at line 669 of file stl_algobase.h.

2.28.1.14 template<typename _ForwardIterator , typename _Predicate
> _ForwardlIterator std::partition ( _ForwardlIterator __first,
_ForwardlIterator _ last, _Predicate _ pred ) [inline]

Move elements for which a predicate is true to the beginning of a sequence.

Parameters

first A forward iterator.
last A forward iterator.
pred A predicate functor.
Returns
An iterator middle such that pred (i) is true for each iterator i in the range
[first,middle) and false for each i in the range [middle,last).
pred must not modify its operand. partition () does not preserve the relative
ordering of elements in each group, use stable_partition () if thisis needed.
Definition at line 5011 of file stl_algo.h.

References std::__iterator_category(), and std::__partition().
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2.28.1.15 template<typename _Inputlterator , typename _OQOutputlteratorl
, typename _Outputlterator2 , typename _Predicate >
pair<_QOutputlteratorl, _Outputlterator2> std::partition_copy (
_Inputlterator _ first, _Inputlterator _ last, _Outputlteratorl
__out_true, _Outputlterator2 _ out false, _Predicate _ pred )

Copy the elements of a sequence to separate output sequences depending on the truth
value of a predicate.

Parameters

first An input iterator.

last An input iterator.
out_true An output iterator.
out_false An output iterator.
pred A predicate.

Returns
A pair designating the ends of the resulting sequences.
Copies each element in the range [first,last) for which pred returns true to the range

beginning at out_true and each element for which pred returns false to out_ -
false.

Definition at line 1035 of file stl_algo.h.

2.28.1.16 template<typename _Forwardlterator , typename _Predicate >
_ForwardlIterator std::partition_point ( _ForwardIterator __first,
_ForwardlIterator _ last, _Predicate _ pred )

Find the partition point of a partitioned range.

Parameters
first An iterator.
last Another iterator.
pred A predicate.
Returns
An iterator mid such that all_of (first, mid, pred) and none_-
of (mid, last, pred) are both true.
Definition at line 819 of file stl_algo.h.

References std::advance(), and std::distance().
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2.28.1.17 template<typename _RandomAccesslterator > void
std::random_shuffle ( _RandomAccessIterator __first,
_RandomAccesslterator _ last ) [inline]

Randomly shuffle the elements of a sequence.

Parameters
first A forward iterator.

last A forward iterator.

Returns

Nothing.

Reorder the elements in the range [first,last) using a random distribution, so that every
possible ordering of the sequence is equally likely.

Definition at line 4947 of file stl_algo.h.

References std::iter_swap().

2.28.1.18 template<typename _RandomAccessIterator , typename
_RandomNumberGenerator > void std::random_shuffle (
_RandomAccesslterator __first, _RandomAccessIterator __last,
_RandomNumberGenerator && _ rand )

Shuffle the elements of a sequence using a random number generator.

Parameters
first A forward iterator.
last A forward iterator.

rand The RNG functor or function.

Returns

Nothing.

Reorders the elements in the range [first,last) using rand to provide a random distri-
bution. Calling rand (N) for a positive integer N should return a randomly chosen
integer from the range [O,N).

Definition at line 4975 of file stl_algo.h.

References std::iter_swap().
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2.28.1.19 template<typename _ForwardIterator , typename _Tp >
_ForwardIterator std::remove ( _ForwardIterator __first,
_ForwardIterator __last, const _Tp & __value )

Remove elements from a sequence.

Parameters

first An input iterator.
last An input iterator.

value The value to be removed.

Returns

An iterator designating the end of the resulting sequence.

All elements equal to value are removed from the range [first,last).
remove() is stable, so the relative order of elements that are not removed is unchanged.

Elements between the end of the resulting sequence and last are still present, but
their value is unspecified.

Definition at line 1084 of file stl_algo.h.

2.28.1.20 template<typename _Inputlterator , typename _QOutputlterator ,
typename _Tp > _Outputlterator std::remove_copy ( _Inputlterator
__first, _Inputlterator __last, _Outputlterator __result, const _Tp
& __value )

Copy a sequence, removing elements of a given value.

Parameters

first An input iterator.
last An input iterator.
result An output iterator.

value The value to be removed.
Returns
An iterator designating the end of the resulting sequence.
Copies each element in the range [first,last) not equal to value to the range beginning

at result. remove_copy() is stable, so the relative order of elements that are copied
is unchanged.

Definition at line 872 of file stl_algo.h.
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2.28.1.21 template<typename _Inputlterator , typename _Outputlterator
, typename _Predicate > _Outputlterator std::remove_copy_if (
_Inputlterator __first, _Inputlterator __last, _Outputlterator
__result, _Predicate __pred )

Copy a sequence, removing elements for which a predicate is true.

Parameters

first An input iterator.
last An input iterator.
result An output iterator.

pred A predicate.

Returns

An iterator designating the end of the resulting sequence.

Copies each element in the range [first,last) for which pred returns false to the range
beginning at result.

remove_copy_if() is stable, so the relative order of elements that are copied is un-
changed.

Definition at line 910 of file stl_algo.h.

2.28.1.22 template<typename _Forwardlterator , typename _Predicate >
_ForwardIterator std::remove_if ( _ForwardIterator _ first,
_ForwardlIterator _ last, _Predicate _ pred )

Remove elements from a sequence using a predicate.

Parameters

first A forward iterator.
last A forward iterator.

pred A predicate.

Returns

An iterator designating the end of the resulting sequence.

All elements for which pred returns true are removed from the range [first,last).

remove_if() is stable, so the relative order of elements that are not removed is un-
changed.
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Elements between the end of the resulting sequence and last are still present, but
their value is unspecified.

Definition at line 1127 of file stl_algo.h.

2.28.1.23 template<typename _ForwardlIterator , typename _Tp > void
std::replace ( _ForwardlIterator _ first, _ForwardlIterator _ last,
const _Tp & __old_value, const _Tp & __new_value )

Replace each occurrence of one value in a sequence with another value.

Parameters
first A forward iterator.
last A forward iterator.
old_value The value to be replaced.

new_value The replacement value.

Returns

replace() returns no value.

For each iterator i in the range [first,last) if *i == 01d_value then the assignment
*1 =new_value is performed.

Definition at line 4745 of file stl_algo.h.

2.28.1.24 template<typename _Inputlterator , typename _QOutputlterator
, typename _Predicate , typename _Tp > _Outputlterator
std::replace_copy_if ( _Inputlterator __ first, _Inputlterator
__last, _Outputlterator __result, _Predicate __pred, const _Tp &
__new_value )

Copy a sequence, replacing each value for which a predicate returns true with another
value.

Parameters
first An input iterator.
last An input iterator.
result An output iterator.
pred A predicate.

new_value The replacement value.
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Returns

The end of the output sequence, result+(last-first).

Copies each element in the range [first,last) to the range [result,result+(last-first)) re-
placing elements for which pred returns true with new_value.

Definition at line 3786 of file stl_algo.h.

2.28.1.25 template<typename _ForwardIterator , typename _Predicate ,
typename _Tp > void std::replace_if ( _ForwardIterator __first,
_ForwardlIterator __last, _Predicate __pred, const _Tp &
__new_value )

Replace each value in a sequence for which a predicate returns true with another value.

Parameters

first A forward iterator.
last A forward iterator.
pred A predicate.

new_value The replacement value.

Returns

replace_if() returns no value.

For each iterator i in the range [first,last) if pred (x1) is true then the assignment * i
=new_value is performed.

Definition at line 4777 of file stl_algo.h.

2.28.1.26 template<typename _Bidirectionallterator > void std::reverse (
_Bidirectionallterator _ first, _Bidirectionallterator _ last )
[inline]

Reverse a sequence.

Parameters

first A bidirectional iterator.

last A bidirectional iterator.

Returns

reverse() returns no value.
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Reverses the order of the elements in the range [first,last), so that the first element
becomes the last etc. For every i such that 0 <=1 <=(last-first)/2), reverse () swaps
x(first+1) and *(last-(i+1))

Definition at line 1435 of file stl_algo.h.
References std::__iterator_category(), and std::__reverse().

Referenced by std::next_permutation(), and std::prev_permutation().

2.28.1.27 template<typename _Bidirectionallterator , typename
_Outputlterator > _Outputlterator std::reverse_copy (
_Bidirectionallterator __first, _Bidirectionallterator _ last,
_Outputlterator __ result )

Copy a sequence, reversing its elements.

Parameters
first A bidirectional iterator.
last A bidirectional iterator.

result An output iterator.

Returns

An iterator designating the end of the resulting sequence.

Copies the elements in the range [first,last) to the range [result,result+(last-first)) such
that the order of the elements is reversed. For every i such that 0 <=1i<=(last-first),
reverse_copy () performs the assignment *(result+(last-first)-i) = x(first+i). The
ranges [first,last) and [result,result+(last-first)) must not overlap.

Definition at line 1462 of file stl_algo.h.

2.28.1.28 template<typename _ForwardIterator > void std::rotate
( _ForwardlIterator __first, _ForwardIterator __middle,
_ForwardIterator _ last ) [inline]

Rotate the elements of a sequence.

Parameters
first A forward iterator.
middle A forward iterator.

last A forward iterator.
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Returns
Nothing.
Rotates the elements of the range [first,last) by (middle-first) positions so that the ele-

ment at middle is moved to first, the element at middle+1 is moved to +1 and
so on for each element in the range [first,last).

This effectively swaps the ranges [first,middle) and [middle,last).

Performs x(first+(n+(last-middle))%(last-first))=+(first+n) for each n in the range
[0,last-first).

Definition at line 1666 of file stl_algo.h.
References std::__rotate().

Referenced by std::__inplace_stable_partition(), std::__merge_without_buffer(),
std::__rotate_adaptive(), and std::__stable_partition_adaptive().

2.28.1.29 template<typename _ForwardlIterator , typename _QOutputlterator
> _QOutputlterator std::rotate_copy ( _ForwardIterator
__first, _ForwardIterator __middle, _ForwardIterator __last,
_Outputlterator __result )

Copy a sequence, rotating its elements.

Parameters

first A forward iterator.
middle A forward iterator.
last A forward iterator.

result An output iterator.

Returns

An iterator designating the end of the resulting sequence.

Copies the elements of the range [first,last) to the range beginning at

Returns

, rotating the copied elements by (middle-first) positions so that the element at
middle is moved to result, the element at middle+1 is moved to
+1 and so on for each element in the range [first,last).

Performs *(result+(n+(last-middle))%(last-first))=+(first+n) for each n in the range
[0,last-first).

Definition at line 1700 of file stl_algo.h.
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2.28.1.30 template<typename _RandomAccessIterator , typename
_UniformRandomNumberGenerator > void std::shuffle (
_RandomAccesslterator __first, _RandomAccesslterator __last,
_UniformRandomNumberGenerator & __ g )

Shuffle the elements of a sequence using a uniform random number generator.

Parameters

first A forward iterator.
last A forward iterator.
g A UniformRandomNumberGenerator (26.5.1.3).

Returns

Nothing.

Reorders the elements in the range [first,last) using g to provide random numbers.
Definition at line 4135 of file stl_algo.h.

References std::iter_swap().

2.28.1.31 template<typename _Forwardlterator , typename _Predicate >
_Forwardlterator std::stable_partition ( _ForwardIterator __first,
_Forwardlterator __last, _Predicate _ pred )

Move elements for which a predicate is true to the beginning of a sequence, preserving
relative ordering.

Parameters
first A forward iterator.
last A forward iterator.

pred A predicate functor.

Returns

An iterator middle such that pred (i) is true for each iterator i in the range
[first,middle) and false for each i in the range [middle,last).

Performs the same function as partition () with the additional guarantee that the
relative ordering of elements in each group is preserved, so any two elements x and
y in the range [first,last) such that pred (x) ==pred(y) will have the same relative
ordering after calling stable_partition ().

Definition at line 1858 of file stl_algo.h.
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References  std::__inplace_stable_partition(), std::__stable_partition_adaptive(),
std::_Temporary_buffer< _Forwardlterator, _Tp >::begin(), std::_Temporary_-
buffer< _Forwardlterator, _Tp >::requested_size(), and std::_Temporary_buffer<
_ForwardlIterator, _Tp >::size().

2.28.1.32 template<typename _Tp > void std::swap( _Tp & _a, Tp& _ b
) [inline]

Swaps two values.

Parameters

__a A thing of arbitrary type.
__b Another thing of arbitrary type.

Returns

Nothing.

Definition at line 106 of file move.h.

2.28.1.33 template<typename _ForwardIteratorl , typename
_ForwardIterator2 > _ForwardIterator2 std::swap_ranges
( _ForwardIteratorl __ firstl, _Forwardlteratorl __ lastl,
_ForwardlIterator2 __first2 )

Swap the elements of two sequences.

Parameters

firstl A forward iterator.
lastl A forward iterator.

first2 A forward iterator.

Returns

An iterator equal to £irst2+(lastl-firstl).

Swaps each element in the range [firstl,last]) with the corresponding element in the
range [first2,(last1-first1)). The ranges must not overlap.

Definition at line 158 of file stl_algobase.h.
References std::iter_swap().

Referenced by std::__rotate().
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2.28.1.34 template<typename _Inputlteratorl , typename _InputIterator2
, typename _Outputlterator , typename _BinaryOperation
> _Outputlterator std::transform ( _Inputlteratorl __firstl,
_Inputlteratorl _ lastl, _Inputlterator2 __ first2, _Outputlterator
__result, _BinaryOperation __ binary_op )

Perform an operation on corresponding elements of two sequences.

Parameters
first]l An input iterator.
last] An input iterator.
first2 An input iterator.
result An output iterator.

binary_op A binary operator.

Returns

An output iterator equal to result+(last-first).

Applies the operator to the corresponding elements in the two input ranges and
assigns the results to successive elements of the output sequence. Evaluates
*(result+N)=binary_op(x(first1+N),*(first2+N)) for each N in the range [0,last1-first1).

binary_op must not alter either of its arguments.

Definition at line 4713 of file stl_algo.h.

2.28.1.35 template<typename _Inputlterator , typename _QOutputlterator ,
typename _UnaryOperation > _Qutputlterator std::transform (
_Inputlterator __ first, _Inputlterator _ last, _Outputlterator
__result, _UnaryOperation __unary _op )

Perform an operation on a sequence.

Parameters

first An input iterator.
last An input iterator.
result An output iterator.

unary_op A unary operator.

Returns

An output iterator equal to result+(last-first).
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Applies the operator to each element in the input range and assigns the results to suc-
cessive elements of the output sequence. Evaluates *(result+N)=unary_op(x(first+N))
for each N in the range [0,last-first).

unary_op must not alter its argument.

Definition at line 4677 of file stl_algo.h.

2.28.1.36 template<typename _ForwardlIterator , typename _BinaryPredicate
> _ForwardlIterator std::unique ( _ForwardIterator __first,
_ForwardlIterator _ last, _BinaryPredicate __ binary pred )

Remove consecutive values from a sequence using a predicate.

Parameters

first A forward iterator.
last A forward iterator.

binary_pred A binary predicate.

Returns

An iterator designating the end of the resulting sequence.

Removes all but the first element from each group of consecutive values for which
binary_pred returns true. unique() is stable, so the relative order of elements that
are not removed is unchanged. Elements between the end of the resulting sequence and
last are still present, but their value is unspecified.

Definition at line 1207 of file stl_algo.h.

2.28.1.37 template<typename _ForwardIterator > _ForwardlIterator
std::unique ( _ForwardIterator __first, _Forwardlterator __last )

Remove consecutive duplicate values from a sequence.

Parameters
first A forward iterator.
last A forward iterator.
Returns
An iterator designating the end of the resulting sequence.

Removes all but the first element from each group of consecutive values that compare
equal. unique() is stable, so the relative order of elements that are not removed is
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unchanged. Elements between the end of the resulting sequence and last are still
present, but their value is unspecified.

Definition at line 1167 of file stl_algo.h.

2.28.1.38 template<typename _Inputlterator , typename _QOutputlterator
> _Outputlterator std::unique_copy ( _Inputlterator __first,
_Inputlterator __last, _Outputlterator _ result ) [inline]

Copy a sequence, removing consecutive duplicate values.

Parameters

first An input iterator.
last An input iterator.

result An output iterator.

Returns

An iterator designating the end of the resulting sequence.

Copies each element in the range [first,last) to the range beginning at result, except
that only the first element is copied from groups of consecutive elements that compare
equal. unique_copy() is stable, so the relative order of elements that are copied is
unchanged.

_GLIBCXX_RESOLVE_LIB_DEFECTS DR 241. Does unique_copy() require Copy-
Constructible and Assignable?

_GLIBCXX_RESOLVE_LIB_DEFECTS DR 538. 241 again: Does unique_copy()
require CopyConstructible and Assignable?

Definition at line 4876 of file stl_algo.h.

References std::__iterator_category(), and std::__unique_copy().

2.28.1.39 template<typename _Inputlterator , typename _QOutputlterator ,
typename _BinaryPredicate > _Outputlterator std::unique_copy (
_Inputlterator __ first, _Inputlterator _ last, _Outputlterator
__result, _BinaryPredicate __ binary_pred ) [inline]

Copy a sequence, removing consecutive values using a predicate.

Parameters

first An input iterator.

last An input iterator.
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result An output iterator.

binary_pred A binary predicate.

Returns

An iterator designating the end of the resulting sequence.

Copies each element in the range [first,last) to the range beginning at result, except
that only the first element is copied from groups of consecutive elements for which
binary_pred returns true. unique_copy() is stable, so the relative order of elements
that are copied is unchanged.

_GLIBCXX_RESOLVE_LIB_DEFECTS DR 241. Does unique_copy() require Copy-
Constructible and Assignable?

Definition at line 4916 of file stl_algo.h.

References std::__iterator_category(), and std::__unique_copy().

2.29 Non-Mutating

Collaboration diagram for Non-Mutating:

Algorithms («—— Non-Mutating

Functions

* template<typename _ForwardlIterator >
_ForwardlIterator std::adjacent_find (_ForwardIterator __first, _Forwardlterator
_last)
¢ template<typename _ForwardlIterator , typename _BinaryPredicate >
_ForwardlIterator std::adjacent_find (_ForwardlIterator __first, _ForwardIterator
__last, _BinaryPredicate __binary_pred)
* template<typename _Inputlterator , typename _Predicate >
bool std::all_of (_Inputlterator __first, _Inputlterator __last, _Predicate __pred)
* template<typename _Inputlterator , typename _Predicate >
bool std::any_of (_Inputlterator __first, _Inputlterator __last, _Predicate __ pred)
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template<typename _Inputlterator , typename _Tp >

iterator_traits< _Inputlterator >::difference_type std::count (_Inputlterator __ -
first, _Inputlterator __last, const _Tp &__value)

template<typename _Inputlterator , typename _Predicate >

iterator_traits< _Inputlterator >::difference_type std::count_if (_Inputlterator
__first, _Inputlterator __last, _Predicate __pred)

template <typename _II1 , typename _II2 >

bool std::equal (_II1 __firstl, _II1 _ lastl, _II2 __first2)

template <typename _Ilterl , typename _Ilter2 , typename _BinaryPredicate >

bool std::equal (_Ilterl __ firstl, _Ilter]l _ lastl, _Ilter2 _ first2, _-
BinaryPredicate __binary_pred)

template <typename _Inputlterator , typename _Tp >

_Inputlterator std::find (_Inputlterator __first, _Inputlterator __last, const _Tp
&__val)

template <typename _Forwardlterator] , typename _Forwardlterator2 , typename _BinaryPredicate
>

_ForwardlIterator1 std::find_end (_ForwardlIteratorl __ firstl, _ForwardlIteratorl
__lastl, _Forwardlterator2 _ first2, _Forwardlterator2 _ last2, -
BinaryPredicate __comp)

template<typename _ForwardlIteratorl , typename _ForwardIterator2 >

_ForwardlIterator1 std::find_end (_ForwardIteratorl __firstl, _ForwardlIteratorl
_ lastl, _Forwardlterator2 __first2, _Forwardlterator2 _ last2)
template<typename _Inputlterator , typename _Forwardlterator , typename _BinaryPredicate >
_Inputlterator std::find_first_of (_Inputlterator __firstl, _Inputlterator __ lastl,
_Forwardlterator __first2, _ForwardlIterator __last2, _BinaryPredicate __comp)
template <typename _Inputlterator , typename _Forwardlterator >

_Inputlterator std::find_first_of (_Inputlterator __firstl, _Inputlterator __ lastl,
_ForwardlIterator __first2, _ForwardlIterator __ last2)

template <typename _Inputlterator , typename _Predicate >

_Inputlterator std::find_if (_Inputlterator __first, _Inputlterator __last, _-
Predicate __pred)

template <typename _Inputlterator , typename _Predicate >

_Inputlterator std::find_if_not (_Inputlterator __first, _Inputlterator __last, _-
Predicate __pred)

template<typename _Inputlterator , typename _Function >

_Function std::for_each (_Inputlterator __first, _Inputlterator __last, _Function
_0

template<typename _Inputlterator] , typename _Inputlterator2 , typename _BinaryPredicate >
pair< _Inputlteratorl, _Inputlterator2 > std::mismatch (_Inputlterator] __firstl,
_Inputlterator]l __lastl, _Inputlterator2 __first2, _BinaryPredicate __binary_-
pred)

template<typename _Inputlteratorl , typename _Inputlterator2 >

pair< _Inputlteratorl, _Inputlterator2 > std::mismatch (_Inputlterator] __ firstl,
_Inputlterator] __lastl, _Inputlterator2 __first2)
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* template<typename _Inputlterator , typename _Predicate >
bool std::none_of (_Inputlterator __first, _Inputlterator __last, _Predicate _ -
pred)

* template<typename _ForwardlIteratorl , typename _ForwardIterator2 >
_ForwardlIterator1 std::search (_ForwardIteratorl __firstl, _ForwardlIteratorl _-
_lastl, _ForwardlIterator2 __first2, _ForwardlIterator2 __last2)

* template<typename _ForwardIteratorl , typename _Forwardlterator2 , typename _BinaryPredicate
>
_ForwardlIterator1 std::search (_Forwardlteratorl __firstl, _Forwardlteratorl _-
_lastl, _ForwardlIterator2 __first2, _ForwardlIterator2 __last2, _BinaryPredicate
__predicate)

* template<typename _Forwardlterator , typename _Integer , typename _Tp >
_ForwardlIterator std::search_n (_ForwardIterator __first, _Forwardlterator __ -
last, _Integer __count, const _Tp &__val)

® template<typename _Forwardlterator , typename _Integer , typename _Tp , typename _-
BinaryPredicate >
_ForwardlIterator std::search_n (_Forwardlterator __first, _Forwardlterator __ -
last, _Integer __count, const _Tp &__val, _BinaryPredicate __binary_pred)

2.29.1 Function Documentation
2.29.1.1 template<typename _ForwardlIterator > _ForwardIterator
std::adjacent_find ( _ForwardIterator _ first, _ForwardlIterator

__last )

Find two adjacent values in a sequence that are equal.

Parameters

first A forward iterator.

last A forward iterator.

Returns

The first iterator i such that i and i+1 are both valid iterators in [first,last) and
such that xi == *(i+1), or 1ast if no such iterator exists.

Definition at line 4324 of file stl_algo.h.

2.29.1.2 template<typename _ForwardIterator , typename _BinaryPredicate >
_ForwardlIterator std::adjacent_find ( _ForwardIterator _ first,
_ForwardlIterator __last, _BinaryPredicate __binary_pred )

Find two adjacent values in a sequence using a predicate.
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Parameters

first A forward iterator.
last A forward iterator.

binary_pred A binary predicate.

Returns

The first iterator i such that i and i+1 are both valid iterators in [first,last) and
such that binary_pred(xi,x(i+1)) is true, or Last if no such iterator exists.

Definition at line 4356 of file stl_algo.h.

2.29.1.3 template<typename _Inputlterator , typename _Predicate > bool
std::all_of ( _Inputlterator _ first, _Inputlterator _ last, _Predicate
_pred ) [inline]

Checks that a predicate is true for all the elements of a sequence.

Parameters

first An input iterator.
last An input iterator.

pred A predicate.

Returns

True if the check is true, false otherwise.

Returns true if pred is true for each element in the range [first,last), and false other-
wise.

Definition at line 728 of file stl_algo.h.

References std::find_if not().

2.29.1.4 template<typename _Inputlterator , typename _Predicate >
bool std::any_of ( _Inputlterator __first, _Inputlterator __last,
_Predicate __pred ) [inline]

Checks that a predicate is false for at least an element of a sequence.

Parameters

first An input iterator.

last An input iterator.
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pred A predicate.

Returns
True if the check is true, false otherwise.
Returns true if an element exists in the range [first,last) such that pred is true, and
false otherwise.
Definition at line 762 of file stl_algo.h.

References std::none_of().

2.29.1.5 template<typename _Inputlterator , typename _Tp >
iterator_traits<_Inputlterator>::difference_type std::count (
_Inputlterator _ first, _Inputlterator _ last, const _Tp & _ value )

Count the number of copies of a value in a sequence.

Parameters

first An input iterator.
last An input iterator.
value The value to be counted.

Returns

The number of iterators i in the range [first,last) for which xi == value

Definition at line 4388 of file stl_algo.h.

2.29.1.6 template<typename _Inputlterator , typename _Predicate >
iterator_traits<_Inputlterator>::difference_type std::count_if (
_Inputlterator __first, _Inputlterator _ last, _Predicate _ pred )

Count the elements of a sequence for which a predicate is true.

Parameters

first An input iterator.
last An input iterator.
pred A predicate.

Returns

The number of iterators i in the range [first,last) for which pred (1) is true.

Definition at line 4413 of file stl_algo.h.
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2.29.1.7 template<typename _II1, typename _II2 > bool std::equal ( _II1
_firstl, 111 __lastl, _112 _ first2 ) [inline]

Tests a range for element-wise equality.

Parameters
first] An input iterator.
last] An input iterator.

first2 An input iterator.

Returns

A boolean true or false.

This compares the elements of two ranges using == and returns true or false depending
on whether all of the corresponding elements of the ranges are equal.

Definition at line 1030 of file stl_algobase.h.

Referenced by std::operator==().

2.29.1.8 template<typename _IIterl , typename _IIter2 , typename
_BinaryPredicate > bool std::equal ( _Ilterl __ firstl, _Ilterl _ lastl,
_Ilter2 __first2, _BinaryPredicate _ binary_pred ) [inline]

Tests a range for element-wise equality.

Parameters
firstl An input iterator.
lastl An input iterator.
first2 An input iterator.

binary_pred A binary predicate functor.

Returns

A boolean true or false.

This compares the elements of two ranges using the binary_pred parameter, and returns
true or false depending on whether all of the corresponding elements of the ranges are
equal.

Definition at line 1062 of file stl_algobase.h.
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2.29.1.9 template<typename _Inputlterator , typename _Tp > _Inputlterator
std::find ( _Inputlterator _ first, _Inputlterator _ last, const _Tp &
_val ) [inline]

Find the first occurrence of a value in a sequence.

Parameters
first An input iterator.
last An input iterator.

val The value to find.

Returns

The first iterator i in the range [first,last) such that *1 == val, or Last if no such
iterator exists.

Definition at line 4200 of file stl_algo.h.

References std::__find(), and std::__iterator_category().

2.29.1.10 template<typename _ForwardIteratorl , typename
_ForwardlIterator2 , typename _BinaryPredicate >
_ForwardIteratorl std::find_end ( _ForwardIteratorl __firstl,
_Forwardlteratorl _ lastl, _ForwardIterator2 __first2,
_ForwardlIterator2 _ last2, _BinaryPredicate _ comp )
[inline]

Find last matching subsequence in a sequence using a predicate.

Parameters
firstl Start of range to search.
last] End of range to search.
first2 Start of sequence to match.
last2 End of sequence to match.

comp The predicate to use.

Returns

The last iterator i in the range [firstl,lastl-(last2-first2)) such that
predicate(x(i+N), (first2+N)) is true for each N in the range [0,last2-first2), or
last1 if no such iterator exists.
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Searches the range [first1,last]) for a sub-sequence that compares equal value-by-value
with the sequence given by [first2,last2) using comp as a predicate and returns an itera-
tor to the first element of the sub-sequence, or 1ast1 if the sub-sequence is not found.
The sub-sequence will be the last such subsequence contained in [first,last1).

Because the sub-sequence must lie completely within the range [firstl,lastl) it must
start at a position less than 1ast 1-(last2-first2) where last2-first?2 is the length
of the sub-sequence. This means that the returned iterator i will be in the range
[first1,last]1-(last2-first2))

Definition at line 694 of file stl_algo.h.

References std::__iterator_category().

2.29.1.11 template<typename _ForwardIteratorl , typename
_ForwardlIterator2 > _ForwardIteratorl std::find_end (
_ForwardIteratorl __firstl, _Forwardlteratorl _ lastl,
_ForwardIterator2 __ first2, _ForwardIterator2 _ last2 )
[inline]

Find last matching subsequence in a sequence.

Parameters

firstl Start of range to search.
lastl End of range to search.
first2 Start of sequence to match.

last2 End of sequence to match.

Returns

The last iterator i in the range [firstl,lastl-(last2-first2)) such that *(i+N) ==
*(first2+N) for each N in the range [0,last2-first2), or last1 if no such iterator
exists.

Searches the range [first1,last]) for a sub-sequence that compares equal value-by-value
with the sequence given by [first2,last2) and returns an iterator to the first element of
the sub-sequence, or last1 if the sub-sequence is not found. The sub-sequence will
be the last such subsequence contained in [first,lastl).

Because the sub-sequence must lie completely within the range [firstl,last]l) it must
start at a position less than 1ast 1—(last2-first2) where last2-first?2 is the length
of the sub-sequence. This means that the returned iterator i will be in the range
[first1,last1-(last2-first2))

Definition at line 647 of file stl_algo.h.

References std::__iterator_category().
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2.29.1.12 template<typename _Inputlterator , typename _ForwardIterator ,
typename _BinaryPredicate > _Inputlterator std::find_first_of (
_Inputlterator __ firstl, _Inputlterator _ lastl, _ForwardIterator
_ first2, Forwardlterator _ last2, _BinaryPredicate _ comp )

Find element from a set in a sequence using a predicate.

Parameters
firstl Start of range to search.
lastl End of range to search.
first2 Start of match candidates.
last2 End of match candidates.

comp Predicate to use.

Returns

The first iterator i in the range [firstl,lastl) such that comp(xi, *(i2)) is true and
12 is an iterator in [first2,last2), or 1ast 1 if no such iterator exists.

Searches the range [firstl,last]l) for an element that is equal to some element in the
range [first2,last2). If found, returns an iterator in the range [firstl,lastl), otherwise
returns lastl.

Definition at line 4293 of file stl_algo.h.

2.29.1.13 template<typename _Inputlterator , typename _ForwardIterator
> _Inputlterator std::find_first_of ( _InputIterator
_ firstl, _Inputlterator _ lastl, _Forwardlterator __first2,
_ForwardlIterator _ last2 )

Find element from a set in a sequence.

Parameters
firstl Start of range to search.
last] End of range to search.
first2 Start of match candidates.
last2 End of match candidates.

Returns

The first iterator i in the range [firstl,last]l) such that i == %(i2) such that i2 is
an iterator in [first2,last2), or 1ast1 if no such iterator exists.
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Searches the range [firstl,lastl) for an element that is equal to some element in the
range [first2,last2). If found, returns an iterator in the range [firstl,lastl), otherwise
returns lastl.

Definition at line 4253 of file stl_algo.h.

2.29.1.14 template<typename _Inputlterator , typename _Predicate >
_Inputlterator std::find_if ( _Inputlterator __first, _Inputlterator
__last, _Predicate _ pred ) [inline]

Find the first element in a sequence for which a predicate is true.

Parameters
first An input iterator.
last An input iterator.
pred A predicate.
Returns
The first iterator 1 in the range [first,last) such that pred (x1) istrue, or last if
no such iterator exists.
Definition at line 4224 of file stl_algo.h.

References std::__find_if(), and std::__iterator_category().

2.29.1.15 template<typename _Inputlterator , typename _Predicate
> _Inputlterator std::find_if not ( _Inputlterator __first,
_Inputlterator _ last, Predicate _ pred ) [inline]

Find the first element in a sequence for which a predicate is false.

Parameters
first An input iterator.
last An input iterator.
pred A predicate.
Returns
The first iterator i in the range [first,last) such that pred (1) is false, or last
if no such iterator exists.
Definition at line 777 of file stl_algo.h.
References std::__find_if_not(), and std::__iterator_category().

Referenced by std::all_of(), and std::is_partitioned().
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2.29.1.16 template<typename _Inputlterator , typename _Function >
_Function std::for_each ( _Inputlterator __ firsz, _Inputlterator
__last, _Function __f)

Apply a function to every element of a sequence.

Parameters
first An input iterator.
last An input iterator.

f A unary function object.

Returns

f (std::move(f) in C++0x).

Applies the function object £ to each element in the range [first,last). £ must not
modify the order of the sequence. If £ has a return value it is ignored.

Definition at line 4179 of file stl_algo.h.

2.29.1.17 template<typename _Inputlteratorl , typename _Inputlterator2
, typename _BinaryPredicate > pair<_Inputlteratorl,
_Inputlterator2> std::mismatch ( _Inputlteratorl __ firstl,
_Inputlteratorl _ lastl, _Inputlterator2 _ first2, _BinaryPredicate
__binary_pred )

Finds the places in ranges which don’t match.

Parameters
first] An input iterator.
lastl An input iterator.
first2 An input iterator.
binary_pred A binary predicate functor.

Returns

A pair of iterators pointing to the first mismatch.

This compares the elements of two ranges using the binary_pred parameter, and returns
a pair of iterators. The first iterator points into the first range, the second iterator points
into the second range, and the elements pointed to by the iterators are not equal.

Definition at line 1205 of file stl_algobase.h.
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2.29.1.18 template<typename _Inputlteratorl , typename _InputIterator2
> pair<_Inputlteratorl, _Inputlterator2> std::mismatch (
_Inputlteratorl __ firstl, _Inputlteratorl __lastl, _Inputlterator2

__first2 )

Finds the places in ranges which don’t match.

Parameters
first] An input iterator.
last] An input iterator.

first2 An input iterator.

Returns

A pair of iterators pointing to the first mismatch.

This compares the elements of two ranges using == and returns a pair of iterators. The
first iterator points into the first range, the second iterator points into the second range,
and the elements pointed to by the iterators are not equal.

Definition at line 1167 of file stl_algobase.h.

2.29.1.19 template<typename _Inputlterator , typename _Predicate > bool
std::none_of ( _Inputlterator _ firs¢, _Inputlterator _ last,
_Predicate __pred ) [inline]

Checks that a predicate is false for all the elements of a sequence.

Parameters
first An input iterator.
last An input iterator.

pred A predicate.

Returns

True if the check is true, false otherwise.

Returns true if pred is false for each element in the range [first,last), and false other-
wise.

Definition at line 745 of file stl_algo.h.
Referenced by std::any_of(), and std::is_partitioned().
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2.29.1.20 template<typename _ForwardIteratorl , typename
_ForwardlIterator2 > _ForwardIteratorl std::search (
_ForwardlIteratorl __ firstl, _Forwardlteratorl _ lastl,
_ForwardlIterator2 __first2, _ForwardIterator2 _ last2 )

Search a sequence for a matching sub-sequence.

Parameters

firstl A forward iterator.
lastl A forward iterator.
first2 A forward iterator.

last2 A forward iterator.

Returns

The first iterator i in the range [firstl,lastl-(last2-first2)) such that *(i+N) ==
*(first2+N) for each N in the range [0,last2-first2), or last1 if no such iterator
exists.

Searches the range [first1,last]) for a sub-sequence that compares equal value-by-value
with the sequence given by [first2,last2) and returns an iterator to the first element of
the sub-sequence, or 1ast1 if the sub-sequence is not found.

Because the sub-sequence must lie completely within the range [firstl,last]l) it must
start at a position less than 1ast 1—(last2-first2) where last2-first?2 is the length
of the sub-sequence. This means that the returned iterator i will be in the range
[first1,last1-(last2-first2))

Definition at line 4453 of file stl_algo.h.

2.29.1.21 template<typename _Forwardlteratorl , typename
_Forwardlterator2 , typename _BinaryPredicate >
_ForwardIteratorl std::search ( _ForwardIteratorl __ firstl,
_ForwardlIteratorl _ lastl, _ForwardIterator2 __first2,
_ForwardlIterator2 __last2, _BinaryPredicate __predicate )

Search a sequence for a matching sub-sequence using a predicate.

Parameters
firstl A forward iterator.
last] A forward iterator.
first2 A forward iterator.

last2 A forward iterator.
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predicate A binary predicate.

Returns

The first iterator 1 in the range [firstl,lastl-(last2-first2)) such that
predicate(x(i+N),x(first2+N)) is true for each N in the range [0,last2-first2),
or last1 if no such iterator exists.

Searches the range [firstl,last]) for a sub-sequence that compares equal value-by-value
with the sequence given by [first2,last2), using predicate to determine equality, and
returns an iterator to the first element of the sub-sequence, or 1ast 1 if no such iterator
exists.

See also

search(_Forwardlter1, _Forwardlterl, _ForwardIter2, _ForwardIter2)

Definition at line 4525 of file stl_algo.h.

2.29.1.22 template<typename _ForwardIterator , typename _Integer ,
typename _Tp > _ForwardlIterator std::search_n ( _ForwardIterator
__first, _ForwardlIterator _ last, _Integer __count, const _Tp &
_val )

Search a sequence for a number of consecutive values.

Parameters
first A forward iterator.
last A forward iterator.
count The number of consecutive values.

val The value to find.

Returns

The first iterator i in the range [first,last-count) such that x(i+N) == val for each
N in the range [0,count), or Last if no such iterator exists.

Searches the range [first,last) for count consecutive elements equal to val.
Definition at line 4598 of file stl_algo.h.

References std::__iterator_category(), and std::__search_n().
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2.29.1.23 template<typename _ForwardIterator , typename _Integer ,
typename _Tp , typename _BinaryPredicate > _ForwardIterator
std::search_n ( _ForwardIterator __first, _ForwardIterator
__last, _Integer __count, const _Tp & __val, _BinaryPredicate
__binary_pred )

Search a sequence for a number of consecutive values using a predicate.

Parameters

first A forward iterator.

last A forward iterator.

count The number of consecutive values.

val The value to find.

binary_pred A binary predicate.

Returns

The first iterator i in the range [first]ast-count) such that binary_-
pred(x(i+N),val) is true for each N in the range [0,count), or last if no such
iterator exists.

Searches the range [first,last) for count consecutive elements for which the predicate
returns true.

Definition at line 4635 of file stl_algo.h.

References std::__iterator_category(), and std::__search_n().
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2.30 Sorting

Collaboration diagram for Sorting:

Algorithms

Binary Search

-

Modules

* Set Operation
* Binary Search
* Heap

Functions

Sorting

¢ template<typename _Bidirectionallterator >
void std::inplace_merge (_Bidirectionallterator __first, _Bidirectionallterator _-
_middle, _Bidirectionallterator __last)

Set Operation

Heap

¢ template<typename _Bidirectionallterator , typename _Compare >
void std::inplace_merge (_Bidirectionallterator __first, _Bidirectionallterator _-
_middle, _Bidirectionallterator __last, _Compare __comp)

¢ template<typename _ForwardIterator >
bool std::is_sorted (_ForwardlIterator __first, _ForwardlIterator __last)

¢ template<typename _ForwardlIterator , typename _Compare >

bool std::is_sorted (_Forwardlterator __first, _Forwardlterator __last, _Compare

__comp)

¢ template<typename _ForwardIterator >
_ForwardlIterator std::is_sorted_until (_ForwardIterator __first, _ForwardIterator

__last)
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¢ template<typename _ForwardIterator , typename _Compare >
_ForwardlIterator std::is_sorted_until (_ForwardlIterator __first, _ForwardlIterator
__last, _Compare __comp)

¢ template<typename _II1 , typename _II2 >
bool std::lexicographical_compare (_ITI1 __firstl, _II1 _ lastl, 12 _ first2, 112
__last2)

¢ template<typename _II1 , typename _II2 , typename _Compare >
bool std::lexicographical_compare (_IT1 __firstl, _II1 _ lastl, 112 _ first2, 112
__last2, _Compare __comp)

* template<typename _Tp >

const _Tp & std::max (const _Tp &__a, const _Tp &__b)

* template<typename _Tp , typename _Compare >
const _Tp & std::max (const _Tp &__a, const _Tp &__b, _Compare __comp)

¢ template<typename _Forwardlterator >
_ForwardlIterator std::max_element (_ForwardIterator __first, _ForwardIterator
__last)

¢ template<typename _ForwardIterator , typename _Compare >
_ForwardlIterator std::max_element (_ForwardIterator __first, _ForwardlIterator
__last, _Compare __comp)

¢ template<typename _Inputlterator] , typename _Inputlterator2 , typename _Outputlterator >
_Outputlterator std::merge (_Inputlteratorl __firstl, _Inputlteratorl _ lastl, _-
Inputlterator2 __ first2, _Inputlterator2 __last2, _Outputlterator __result)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator , type-
name _Compare >
_Outputlterator std::merge (_Inputlteratorl __firstl, _Inputlteratorl __lastl,
_Inputlterator2 __first2, _Inputlterator2 __last2, _Outputlterator __result, _-
Compare __comp)

¢ template<typename _Tp , typename _Compare >
const _Tp & std::min (const _Tp &__a, const _Tp &__b, _Compare __comp)

* template<typename _Tp >

const _Tp & std::min (const _Tp &__a, const _Tp &__b)

* template<typename _ForwardlIterator >
_ForwardlIterator std::min_element (_ForwardIterator __first, _ForwardIterator
__ last)

* template<typename _ForwardlIterator , typename _Compare >
_ForwardlIterator std::min_element (_ForwardIterator __first, _ForwardIterator
__last, _Compare __comp)

® template<typename _Tp , typename _Compare >
pair< const _Tp &, const _Tp & > std::minmax (const _Tp &__a, const _Tp
&__b, _Compare __comp)

® template<typename _Tp >
pair< const _Tp &, const _Tp & > std::minmax (const _Tp &__a, const _Tp
&__b)
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template <typename _ForwardlIterator >
pair< _Forwardlterator, _Forwardlterator > std::minmax_element (_-
ForwardlIterator __first, _ForwardlIterator __last)

template<typename _ForwardlIterator , typename _Compare >
pair< _Forwardlterator, _Forwardlterator > std::minmax_element (_-
Forwardlterator __first, _ForwardlIterator __last, _Compare __comp)

template <typename _Bidirectionallterator >
bool std::next_permutation (_Bidirectionallterator __first, _Bidirectionallterator
__last)

template <typename _Bidirectionallterator , typename _Compare >
bool std::next_permutation (_Bidirectionallterator __first, _Bidirectionallterator
__last, _Compare __comp)

template <typename _RandomAccesslterator >
void std::nth_element (_RandomAccesslterator __first, _RandomAccesslterator
__nth, _RandomAccesslterator __last)

template <typename _RandomAccesslterator , typename _Compare >
void std::nth_element (_RandomAccesslterator __first, _RandomAccesslterator
__nth, _RandomAccesslterator __last, _Compare __comp)

template <typename _RandomAccesslterator >
void std::partial_sort (_RandomAccesslterator __first, _RandomAccesslterator
__middle, _RandomAccesslterator __last)

template<typename _RandomAccesslterator , typename _Compare >
void std::partial_sort (_RandomAccesslterator __first, _RandomAccesslterator
__middle, _RandomAccesslterator __last, _Compare __comp)

template <typename _Inputlterator , typename _RandomAccesslterator , typename _Compare >
_RandomAccesslterator std::partial_sort_copy (_Inputlterator -
first, _Inputlterator _ last, _RandomAccesslterator __ result_first, _-
RandomAccesslterator __result_last, _Compare __comp)

template<typename _Inputlterator , typename _RandomAccessIterator >
_RandomAccesslterator std::partial_sort_copy (_Inputlterator -
first, _Inputlterator _ last, _RandomAccesslterator __ result_first, _-
RandomAccesslterator __result_last)

template<typename _Bidirectionallterator , typename _Compare >

bool std::prev_permutation (_Bidirectionallterator __first, _Bidirectionallterator
__last, _Compare __comp)

template <typename _Bidirectionallterator >

bool std::prev_permutation (_Bidirectionallterator __first, _Bidirectionallterator
__last)

template<typename _RandomAccesslterator , typename _Compare >

void std::sort (_RandomAccesslterator __first, _RandomAccesslterator __last,
_Compare __comp)

template <typename _RandomAccesslterator >

void std::sort (_RandomAccesslterator __first, _RandomAccesslterator __last)
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* template<typename _RandomAccesslterator , typename _Compare >
void std::stable_sort (_RandomAccesslterator __first, _RandomAccesslterator
__last, _Compare __comp)

¢ template<typename _RandomAccesslterator >
void std::stable_sort (_RandomAccesslterator __first, _RandomAccesslterator
__last)

2.30.1 Function Documentation

2.30.1.1 template<typename _Bidirectionallterator > void std::inplace_merge
( _Bidirectionallterator __ first, _Bidirectionallterator __middle,
_Bidirectionallterator _ last )

Merges two sorted ranges in place.

Parameters
first An iterator.
middle Another iterator.

last Another iterator.

Returns

Nothing.

Merges two sorted and consecutive ranges, [first,middle) and [middle,last), and puts the
result in [first,last). The output will be sorted. The sort is stable, that is, for equivalent
elements in the two ranges, elements from the first range will always come before
elements from the second.

If enough additional memory is available, this takes (last-first)-1 comparisons. Other-
wise an NlogN algorithm is used, where N is distance(first,last).

Definition at line 3061 of file stl_algo.h.

References  std::__merge_adaptive(), std::__merge_without_buffer(), std::_ -
Temporary_buffer< _Forwardlterator, _Tp >::begin(), std::distance(), and std::_-
Temporary_buffer< _ForwardlIterator, _Tp >::size().

2.30.1.2 template<typename _Bidirectionallterator , typename _Compare
> void std::inplace_merge ( _Bidirectionallterator __first,
_Bidirectionallterator _ middle, _Bidirectionallterator _ last,
_Compare __comp )

Merges two sorted ranges in place.
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Parameters
first An iterator.
middle Another iterator.
last Another iterator.

comp A functor to use for comparisons.

Returns

Nothing.

Merges two sorted and consecutive ranges, [first,middle) and [middle,last), and puts the
result in [first,]ast). The output will be sorted. The sort is stable, that is, for equivalent
elements in the two ranges, elements from the first range will always come before
elements from the second.

If enough additional memory is available, this takes (last-first)-1 comparisons. Other-
wise an NlogN algorithm is used, where N is distance(first,last).

The comparison function should have the same effects on ordering as the function used
for the initial sort.

Definition at line 3116 of file stl_algo.h.

References  std::__merge_adaptive(), std::__merge_without_buffer(), std::_-
Temporary_buffer< _Forwardlterator, _Tp >:begin(), std::distance(), and std::_-
Temporary_buffer< _ForwardlIterator, _Tp >::size().

2.30.1.3 template<typename _ForwardlIterator > bool std::is_sorted (
_ForwardlIterator __ first, _ForwardIterator _ last ) [inline]

Determines whether the elements of a sequence are sorted.

Parameters
first An iterator.

last Another iterator.

Returns

True if the elements are sorted, false otherwise.

Definition at line 3816 of file stl_algo.h.

References std::is_sorted_until().
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2.30.1.4 template<typename _ForwardIterator , typename _Compare > bool
std::is_sorted ( _ForwardIterator __first, _ForwardIterator __last,
_Compare __comp ) [inline]

Determines whether the elements of a sequence are sorted according to a comparison
functor.
Parameters

first An iterator.
last Another iterator.

comp A comparison functor.

Returns

True if the elements are sorted, false otherwise.

Definition at line 3830 of file stl_algo.h.

References std::is_sorted_until().

2.30.1.5 template<typename _ForwardlIterator > _ForwardIterator
std::is_sorted_until ( _ForwardIterator __ first, _ForwardlIterator
_last )

Determines the end of a sorted sequence.

Parameters

first An iterator.

last Another iterator.

Returns

An iterator pointing to the last iterator i in [first, last) for which the range [first, 1)
is sorted.

Definition at line 3844 of file stl_algo.h.

2.30.1.6 template<typename _ForwardIterator , typename _Compare >
_ForwardIterator std::is_sorted_until ( _ForwardIterator __first,
_ForwardIterator __last, _Compare __comp )

Determines the end of a sorted sequence using comparison functor.
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Parameters
first An iterator.
last Another iterator.

comp A comparison functor.

Returns

An iterator pointing to the last iterator i in [first, last) for which the range [first, i)
is sorted.

Definition at line 3873 of file stl_algo.h.
Referenced by std::is_sorted().

2.30.1.7 template<typename _II1 , typename _II2 > bool
std::lexicographical_compare ( _II1 _ firstl, _1I1 _ lastl, _112
_first2, 112 _last2 ) [inline]

Performs dictionary comparison on ranges.

Parameters
first] An input iterator.
lastl An input iterator.
first2 An input iterator.

last2 An input iterator.

Returns

A boolean true or false.

Returns true if the sequence of elements defined by the range [firstl,lastl) is lexico-
graphically less than the sequence of elements defined by the range [first2,last2). Re-
turns false otherwise. (Quoted from [25.3.8]/1.) If the iterators are all character point-
ers, then this is an inline call to memcmp.

Definition at line 1093 of file stl_algobase.h.

2.30.1.8 template<typename _II1, typename _II2 , typename _Compare >
bool std::lexicographical_compare ( _II1 _ firstl, _II1 _ lastl, _1I2
_first2, 112 __last2, _Compare __comp )

Performs dictionary comparison on ranges.
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Parameters

first] An input iterator.
lastl An input iterator.
first2 An input iterator.
last2 An input iterator.

comp A comparison functor.

Returns

A boolean true or false.

The same as the four-parameter lexicographical_compare, but uses the comp
parameter instead of <.

Definition at line 1127 of file stl_algobase.h.

Referenced by std::operator<().

2.30.1.9 template<typename _Tp > const _Tp & std::max ( const_Tp & __a,
const_ Tp& _b ) [inline]

This does what you think it does.

Parameters

a A thing of arbitrary type.
b Another thing of arbitrary type.

Returns

The greater of the parameters.

This is the simple classic generic implementation. It will work on temporary expres-
sions, since they are only evaluated once, unlike a preprocessor macro.

Definition at line 209 of file stl_algobase.h.

Referenced by std::_Deque_base< _Tp, _Alloc >::_M_initialize_map(), and
std::deque< _Tp, _Alloc >::_M_reallocate_map().

2.30.1.10 template<typename _Tp , typename _Compare > const _Tp &
std::max ( const_Tp & _ a, const_Tp & __ b, _Compare _ _comp
) [inline]

This does what you think it does.
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Parameters

a A thing of arbitrary type.
b Another thing of arbitrary type.
comp A comparison functor.

Returns

The greater of the parameters.
This will work on temporary expressions, since they are only evaluated once, unlike a
preprocessor macro.

Definition at line 253 of file stl_algobase.h.

2.30.1.11 template<typename _ForwardIterator > _ForwardlIterator
std::max_element ( _ForwardIterator __ first, _ForwardIterator
_last )

Return the maximum element in a range.

Parameters
first Start of range.
last End of range.
Returns

Iterator referencing the first instance of the largest value.

Definition at line 6034 of file stl_algo.h.

2.30.1.12 template<typename _ForwardlIterator , typename _Compare >
_ForwardIterator std::max_element ( _ForwardIterator __first,
_ForwardlIterator _ last, _Compare __comp )

Return the maximum element in a range using comparison functor.

Parameters

first Start of range.
last End of range.
comp Comparison functor.

Returns

Iterator referencing the first instance of the largest value according to comp.
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Definition at line 6062 of file stl_algo.h.
Referenced by std::valarray< _Tp >::max().

2.30.1.13 template<typename _Inputlteratorl , typename _Inputlterator2
, typename _Outputlterator > _Qutputlterator std::merge (
_Inputlteratorl _ firstl, _Inputlteratorl _ lastl, _Inputlterator2
__ first2, _Inputlterator2 _ last2, _Outputlterator _ result )

Merges two sorted ranges.

Parameters

firstl An iterator.

first2 Another iterator.
lastl Another iterator.
last2 Another iterator.

result An iterator pointing to the end of the merged range.

Returns

An iterator pointing to the first element not less than val.

Merges the ranges [firstl,last]) and [first2,last2) into the sorted range [result, result +
(lastl-firstl) + (last2-first2)). Both input ranges must be sorted, and the output range
must not overlap with either of the input ranges. The sort is stable, that is, for equivalent
elements in the two ranges, elements from the first range will always come before
elements from the second.

Definition at line 5277 of file stl_algo.h.

2.30.1.14 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Outputlterator , typename _Compare > _Outputlterator
std::merge ( _Inputlteratorl _ firstl, _Inputlteratorl _ last,
_Inputlterator2 __ first2, _Inputlterator2 _ last2, _OutputIterator
__result, _Compare __comp )

Merges two sorted ranges.

Parameters
firstl An iterator.
first2 Another iterator.

last] Another iterator.

169



170 Module Documentation

last2 Another iterator.
result An iterator pointing to the end of the merged range.

comp A functor to use for comparisons.

Returns

An iterator pointing to the first element "not less than" val.

Merges the ranges [firstl,last]) and [first2,last2) into the sorted range [result, result +
(lastl-firstl) + (last2-first2)). Both input ranges must be sorted, and the output range
must not overlap with either of the input ranges. The sort is stable, that is, for equivalent
elements in the two ranges, elements from the first range will always come before
elements from the second.

The comparison function should have the same effects on ordering as the function used
for the initial sort.

Definition at line 5340 of file stl_algo.h.

2.30.1.15 template<typename _Tp , typename _Compare > const _Tp &
std::min ( const _Tp & __a, const _Tp & __b, _Compare __comp )
[inline]

This does what you think it does.

Parameters
a A thing of arbitrary type.
b Another thing of arbitrary type.

comp A comparison functor.

Returns

The lesser of the parameters.

This will work on temporary expressions, since they are only evaluated once, unlike a
preprocessor macro.

Definition at line 232 of file stl_algobase.h.

2.30.1.16 template<typename _Tp > const _Tp & std::min ( const _Tp & __a,
const_ Tp& _b ) [inline]

This does what you think it does.
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Parameters

a A thing of arbitrary type.
b Another thing of arbitrary type.

Returns

The lesser of the parameters.

This is the simple classic generic implementation. It will work on temporary expres-
sions, since they are only evaluated once, unlike a preprocessor macro.

Definition at line 186 of file stl_algobase.h.

Referenced by __gnu_parallel::__parallel_random_shuffle_drs(), __gnu_profile::_-
_report(), __gnu_parallel::__sequential_random_shuffle(), __gnu_cxx::__versa_-
string< _CharT, _Traits, _Alloc, _Base >::compare(), std::basic_string< _CharT,
_Traits, _Alloc >::compare(), std::basic_string< char >::compare(), std::generate_-
canonical(), __gnu_cxx::random_sample_n(), std::basic_istream< _CharT, _Traits
>:ureadsome(), __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::rfind(), std::basic_string< _CharT, _Traits, _Alloc >::rfind(), std::basic_filebuf<
_CharT, _Traits >::underflow(), std::basic_streambuf< _CharT, _Traits >::xsgetn(),

and std::basic_streambuf< _CharT, _Traits >::xsputn().

2.30.1.17 template<typename _ForwardIterator > _ForwardlIterator
std::min_element ( _ForwardlIterator __first, _ForwardIterator
__last )

Return the minimum element in a range.

Parameters

first Start of range.
last End of range.

Returns

Iterator referencing the first instance of the smallest value.

Definition at line 5978 of file stl_algo.h.

2.30.1.18 template<typename _ForwardlIterator , typename _Compare >
_ForwardIterator std::min_element ( _ForwardlIterator _ first,
_ForwardlIterator __last, _Compare __comp )

Return the minimum element in a range using comparison functor.
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Parameters

first Start of range.

last End of range.

comp Comparison functor.
Returns

Iterator referencing the first instance of the smallest value according to comp.

Definition at line 6006 of file stl_algo.h.
Referenced by std::valarray< _Tp >::min().

2.30.1.19 template<typename _Tp , typename _Compare > pair< const _Tp
&, const _Tp & > std::minmax ( const_Tp & _ a, const_Tp &
_b, Compare __comp ) [inline]

Determines min and max at once as an ordered pair.

Parameters

a A thing of arbitrary type.
b Another thing of arbitrary type.
comp A comparison functor.

Returns

A pair(b, a) if b is smaller than a, pair(a, b) otherwise.

Definition at line 3921 of file stl_algo.h.

2.30.1.20 template<typename _Tp > pair< const _Tp &, const _Tp & >
std::minmax ( const_Tp & _a, const_ Tp& _ b ) [inline]

Determines min and max at once as an ordered pair.

Parameters

a A thing of arbitrary type.
b Another thing of arbitrary type.

Returns

A pair(b, a) if b is smaller than a, pair(a, b) otherwise.

Definition at line 3902 of file stl_algo.h.
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2.30.1.21 template<typename _ForwardlIterator > pair<_ForwardIterator,
_ForwardlIterator> std::minmax_element ( _ForwardIterator
__first, _ForwardlIterator __last )

Return a pair of iterators pointing to the minimum and maximum elements in a range.

Parameters

first Start of range.
last End of range.

Returns

make_pair(m, M), where m is the first iterator i in [first, last) such that no other
element in the range is smaller, and where M is the last iterator i in [first, last) such
that no other element in the range is larger.

Definition at line 3940 of file stl_algo.h.

2.30.1.22 template<typename _ForwardlIterator , typename _Compare >
pair<_ForwardlIterator, _ForwardIterator> std::minmax_element (
_ForwardlIterator __first, _ForwardlIterator __last, _Compare
__comp )

Return a pair of iterators pointing to the minimum and maximum elements in a range.

Parameters

first Start of range.
last End of range.

comp Comparison functor.

Returns

make_pair(m, M), where m is the first iterator i in [first, last) such that no other
element in the range is smaller, and where M is the last iterator i in [first, last) such
that no other element in the range is larger.

Definition at line 4016 of file stl_algo.h.

2.30.1.23 template<typename _Bidirectionallterator > bool
std::next_permutation ( _Bidirectionallterator __first,
_Bidirectionallterator _ last )

Permute range into the next dictionary ordering.
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Parameters

first Start of range.
last End of range.

Returns

False if wrapped to first permutation, true otherwise.

Treats all permutations of the range as a set of dictionary sorted sequences. Permutes
the current sequence into the next one of this set. Returns true if there are more se-
quences to generate. If the sequence is the largest of the set, the smallest is generated
and false returned.

Definition at line 3518 of file stl_algo.h.

References std::iter_swap(), and std::reverse().

2.30.1.24 template<typename _Bidirectionallterator , typename _Compare
> bool std::next_permutation ( _Bidirectionallterator __first,
_Bidirectionallterator __last, _Compare __comp )

Permute range into the next dictionary ordering using comparison functor.

Parameters

first Start of range.
last End of range.
comp A comparison functor.

Returns

False if wrapped to first permutation, true otherwise.

Treats all permutations of the range [first,last) as a set of dictionary sorted sequences
ordered by comp. Permutes the current sequence into the next one of this set. Returns
true if there are more sequences to generate. If the sequence is the largest of the set,
the smallest is generated and false returned.

Definition at line 3575 of file stl_algo.h.

References std::iter_swap(), and std::reverse().

2.30.1.25 template<typename _RandomAccessIterator > void std::nth_element
( _RandomAccesslIterator __ first, _RandomAccessIterator __nth,
_RandomAccessIterator _ last ) [inline]

Sort a sequence just enough to find a particular position.
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Parameters
first An iterator.
nth Another iterator.

last Another iterator.

Returns

Nothing.

Rearranges the elements in the range [first,last) so that *nth is the same element that
would have been in that position had the whole sequence been sorted. whole sequence
been sorted. The elements either side of *nth are not completely sorted, but for any
iterator in the range [first,nth) and any iterator in the range [nth,last) it holds that x j<xi
is false.

Definition at line 5122 of file stl_algo.h.
References std::__1g().

2.30.1.26 template<typename _RandomAccesslterator , typename _Compare
> void std::nth_element ( _RandomAccesslterator __first,
_RandomAccessIterator _ nth, _RandomAccessIterator _ last,
_Compare __comp ) [inline]

Sort a sequence just enough to find a particular position using a predicate for compari-
son.

Parameters

first An iterator.
nth Another iterator.
last Another iterator.

comp A comparison functor.

Returns

Nothing.

Rearranges the elements in the range [first,last) so that *nth is the same element that
would have been in that position had the whole sequence been sorted. The elements
either side of *nth are not completely sorted, but for any iterator in the range [first,nth)
and any iterator in the range [nth,last) it holds that comp (*7j, %1i) is false.

Definition at line 5161 of file stl_algo.h.
References std::__Ig().
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2.30.1.27 template<typename _RandomAccesslterator > void std::partial_sort
( _RandomAccessIterator __ first, _RandomAccesslterator
__middle, _RandomAccessIterator _ last ) [inline]

Sort the smallest elements of a sequence.

Parameters

first An iterator.
middle Another iterator.

last Another iterator.

Returns

Nothing.

Sorts the smallest (middle-first) elements in the range [first,last) and moves them to
the range [first,middle). The order of the remaining elements in the range [middle,last)
is undefined. After the sort if i and are iterators in the range [first,middle) such that
precedes and is an iterator in the range [middle,last) then *j<xi and xk<x1i are both
false.

Definition at line 5045 of file stl_algo.h.

References std::__heap_select(), and std::sort_heap().

2.30.1.28 template<typename _RandomAccesslterator , typename _Compare
> void std::partial_sort ( _RandomAccesslterator __first,
_RandomAccessIterator __middle, _RandomAccessIterator _ last,
_Compare __comp ) [inline]

Sort the smallest elements of a sequence using a predicate for comparison.

Parameters

first An iterator.
middle Another iterator.
last Another iterator.

comp A comparison functor.

Returns

Nothing.

Sorts the smallest (middle-first) elements in the range [first,last) and moves them to the
range [first,middle). The order of the remaining elements in the range [middle,last) is
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undefined. After the sort if i and are iterators in the range [first,middle) such that pre-
cedes and is an iterator in the range [middle,last) then xcomp(j,*i) and comp (xk, *1)
are both false.

Definition at line 5084 of file stl_algo.h.

References std::__heap_select(), and std::sort_heap().

2.30.1.29 template<typename _Inputlterator , typename
_RandomAccesslterator , typename _Compare >
_RandomAccesslIterator std::partial_sort_copy ( _Inputlterator
__first, _Inputlterator __last, _RandomAccessIterator __result_first,
_RandomAccesslterator _ result_last, _Compare __comp )

Copy the smallest elements of a sequence using a predicate for comparison.

Parameters
first An input iterator.
last Another input iterator.
result_first A random-access iterator.
result_last Another random-access iterator.

comp A comparison functor.

Returns

An iterator indicating the end of the resulting sequence.

Copies and sorts the smallest N values from the range [first,last) to the range beginning
at result_first, where the number of elements to be copied, N, is the smaller of
(last-first) and (result_last-result_first). After the sort if 1 and are iterators in the range
[result_first,result_first+N) such that precedes then comp (*j, *1) is false. The value
returned is result_first+N.

Definition at line 2006 of file stl_algo.h.

References std::make_heap(), and std::sort_heap().

2.30.1.30 template<typename _Inputlterator , typename
_RandomAccessIterator > _RandomAccessIterator
std::partial_sort_copy ( _Inputlterator __first,
_Inputlterator _ last, _RandomAccesslterator __ result first,
_RandomAccessIterator _ result_last )

Copy the smallest elements of a sequence.

177



178 Module Documentation

Parameters
first An iterator.
last Another iterator.
result_first A random-access iterator.

result_last Another random-access iterator.

Returns

An iterator indicating the end of the resulting sequence.

Copies and sorts the smallest N values from the range [first,last) to the range beginning
at result_first, where the number of elements to be copied, N, is the smaller of
(last-first) and (result_last-result_first). After the sort if i and are iterators in the range
[result_first,result_first+N) such that precedes then % j<x1i is false. The value returned
is result_first+N.

Definition at line 1940 of file stl_algo.h.

References std::make_heap(), and std::sort_heap().

2.30.1.31 template<typename _Bidirectionallterator , typename _Compare
> bool std::prev_permutation ( _Bidirectionallterator __first,
_Bidirectionallterator __last, _Compare __comp )

Permute range into the previous dictionary ordering using comparison functor.

Parameters
first Start of range.
last End of range.

comp A comparison functor.

Returns

False if wrapped to last permutation, true otherwise.

Treats all permutations of the range [first,last) as a set of dictionary sorted sequences
ordered by comp. Permutes the current sequence into the previous one of this set.
Returns true if there are more sequences to generate. If the sequence is the smallest of
the set, the largest is generated and false returned.

Definition at line 3688 of file stl_algo.h.

References std::iter_swap(), and std::reverse().
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2.30.1.32 template<typename _Bidirectionallterator > bool
std::prev_permutation ( _Bidirectionallterator __first,
_Bidirectionallterator _ last )

Permute range into the previous dictionary ordering.

Parameters

first Start of range.
last End of range.

Returns

False if wrapped to last permutation, true otherwise.

Treats all permutations of the range as a set of dictionary sorted sequences. Permutes
the current sequence into the previous one of this set. Returns true if there are more
sequences to generate. If the sequence is the smallest of the set, the largest is generated
and false returned.

Definition at line 3631 of file stl_algo.h.

References std::iter_swap(), and std::reverse().

2.30.1.33 template<typename _RandomAccessIterator , typename
_Compare > void std::sort ( _RandomAccesslterator __first,
_RandomAccesslterator __last, _Compare __comp ) [inline]

Sort the elements of a sequence using a predicate for comparison.

Parameters

first An iterator.
last Another iterator.

comp A comparison functor.

Returns

Nothing.
Sorts the elements in the range [first,last) in ascending order, such that comp(x(i+1),*1)
is false for every iterator i in the range [first,last-1).

The relative ordering of equivalent elements is not preserved, use stable_sort ()
if this is needed.

Definition at line 5235 of file stl_algo.h.

References std::__final_insertion_sort(), std::__introsort_loop(), and std::__1g().
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2.30.1.34 template<typename _RandomAccesslterator > void std::sort (
_RandomAccesslterator __ first, _RandomAccesslterator _ last )
[inline]

Sort the elements of a sequence.

Parameters

first An iterator.

last Another iterator.

Returns

Nothing.

Sorts the elements in the range [first,last) in ascending order, such that *(i+1)<xi is
false for each iterator i in the range [first,last-1).

The relative ordering of equivalent elements is not preserved, use stable_sort ()
if this is needed.

Definition at line 5199 of file stl_algo.h.

References std::__final_insertion_sort(), std::__introsort_loop(), and std::__1g().

2.30.1.35 template<typename _RandomAccesslterator , typename _Compare
> void std::stable_sort ( _RandomAccessIterator __first,
_RandomAccessIterator _ last, _Compare _ comp ) [inline]

Sort the elements of a sequence using a predicate for comparison, preserving the rela-
tive order of equivalent elements.
Parameters

first An iterator.
last Another iterator.

comp A comparison functor.

Returns

Nothing.

Sorts the elements in the range [first,last) in ascending order, such that comp(x(i+1),%1)
is false for each iterator i in the range [first,last-1).

The relative ordering of equivalent elements is preserved, so any two elements x and
y in the range [first,last) such that comp (%, v) is false and comp (y, x) is false will
have the same relative ordering after calling stable_sort ().
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Definition at line 5441 of file stl_algo.h.

References std::__inplace_stable_sort(), std::_Temporary_buffer< _Forwardlterator,
_Tp >::begin(), and std::_Temporary_buffer< _Forwardlterator, _Tp >::size().

2.30.1.36 template<typename _RandomAccesslterator > void std::stable_sort
( _RandomAccesslterator __first, _RandomAccessIterator _ last )
[inline]

Sort the elements of a sequence, preserving the relative order of equivalent elements.

Parameters

first An iterator.

last Another iterator.

Returns

Nothing.

Sorts the elements in the range [first,last) in ascending order, such that x(i+1)<xi is
false for each iterator i in the range [first,last-1).

The relative ordering of equivalent elements is preserved, so any two elements x and
y in the range [first,last) such that x<y is false and y<x is false will have the same
relative ordering after calling stable_sort ().

Definition at line 5399 of file stl_algo.h.

References std::__inplace_stable_sort(), std::_Temporary_buffer< _Forwardlterator,
_Tp >::begin(), and std::_Temporary_buffer< _ForwardlIterator, _Tp >::size().

2.31 Set Operation

Collaboration diagram for Set Operation:

Sorting l«@—— Set Operation
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Functions

¢ template<typename _Inputlteratorl , typename _Inputlterator2 >
bool std::includes (_Inputlteratorl __ firstl, _Inputlteratorl _ lastl, _-
Inputlterator2 __first2, _Inputlterator2 __last2)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Compare >
bool std::includes (_Inputlteratorl __ firstl, _Inputlteratorl _ lastl, _-
Inputlterator2 __first2, _Inputlterator2 __last2, _Compare __comp)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator , type-
name _Compare >
_Outputlterator std::set_difference (_Inputlterator]l __firstl, _Inputlteratorl __ -
lastl, _Inputlterator2 __first2, _Inputlterator2 __last2, _Outputlterator __result,
_Compare __comp)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator >
_Outputlterator std::set_difference (_Inputlteratorl __firstl, _Inputlterator]l __ -
lastl, _Inputlterator2 __first2, _Inputlterator2 __last2, _Outputlterator __result)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator >
_Outputlterator std::set_intersection (_Inputlteratorl __firstl, _Inputlteratorl
__lastl, _Inputlterator2 __first2, _Inputlterator2 __last2, _Outputlterator __ -
result)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator , type-
name _Compare >
_Outputlterator std::set_intersection (_Inputlteratorl __firstl, _Inputlteratorl
__lastl, _Inputlterator2 __first2, _Inputlterator2 __last2, _Outputlterator _ -
result, _Compare __comp)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator >
_Outputlterator std::set_symmetric_difference (_Inputlteratorl __firstl, _-
Inputlterator] __lastl, _Inputlterator2 __first2, _Inputlterator2 _ last2,
Outputlterator __result)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator , type-
name _Compare >
_Outputlterator std::set_symmetric_difference (_Inputlterator] __firstl, _-
Inputlterator] __lastl, _Inputlterator2 __first2, _Inputlterator2 __last2, _-
Outputlterator __result, _Compare __comp)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator >
_Outputlterator std::set_union (_Inputlterator]l __firstl, _Inputlterator]l __lastl,
_Inputlterator2 __first2, _Inputlterator2 _ last2, _Outputlterator __result)

¢ template<typename _Inputlteratorl , typename _Inputlterator2 , typename _Outputlterator , type-
name _Compare >
_Outputlterator std::set_union (_Inputlterator] __firstl, _Inputlteratorl __lastl,
_Inputlterator2 __first2, _Inputlterator2 _ last2, _Outputlterator __ result, _-
Compare __comp)
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2.31.1 Detailed Description

These algorithms are common set operations performed on sequences that are already
sorted. The number of comparisons will be linear.

2.31.2 Function Documentation

2.31.2.1 template<typename _Inputlteratorl , typename _Inputlterator2 >
bool std::includes ( _Inputlteratorl __ firstl, _Inputlteratorl _ lastl,
_Inputlterator2 __first2, _Inputlterator2 _ last2 )

Determines whether all elements of a sequence exists in a range.

Parameters

firstl Start of search range.
last] End of search range.
first2 Start of sequence

last2 End of sequence.

Returns

True if each element in [first2,last2) is contained in order within [first1,last1). False
otherwise.

This operation expects both [first1,last]) and [first2,last2) to be sorted. Searches for the
presence of each element in [first2,last2) within [first],last]l). The iterators over each
range only move forward, so this is a linear algorithm. If an element in [first2,last2) is
not found before the search iterator reaches lasz2, false is returned.

Definition at line 3414 of file stl_algo.h.

2.31.2.2 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Compare > bool std::includes ( _Inputlteratorl __firstl,
_Inputlteratorl _ lastl, _Inputlterator2 _ first2, _Inputlterator2
__last2, _Compare __comp )

Determines whether all elements of a sequence exists in a range using comparison.

Parameters
firstl Start of search range.
last] End of search range.

first2 Start of sequence
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last2 End of sequence.

comp Comparison function to use.

Returns

True if each element in [first2,last2) is contained in order within [first],lastl) ac-
cording to comp. False otherwise.

This operation expects both [firstl,lastl) and [first2,last2) to be sorted. Searches for
the presence of each element in [first2,last2) within [first1,last1), using comp to decide.
The iterators over each range only move forward, so this is a linear algorithm. If an
element in [first2,last2) is not found before the search iterator reaches last2, false is
returned.

Definition at line 3464 of file stl_algo.h.

2.31.2.3 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Outputlterator , typename _Compare > _Qutputlterator
std::set_difference ( _Inputlteratorl _ firstl, _Inputlteratorl
__lastl, _Inputlterator2 _ first2, _Inputlterator2 _ last2,
_Outputlterator __result, _Compare __comp )

Return the difference of two sorted ranges using comparison functor.

Parameters

firstl Start of first range.
last]l End of first range.
first2 Start of second range.
last2 End of second range.

comp The comparison functor.

Returns

End of the output range.

This operation iterates over both ranges, copying elements present in the first range but
not the second in order to the output range. Iterators increment for each range. When
the current element of the first range is less than the second according to comp, that
element is copied and the iterator advances. If the current element of the second range
is less, no element is copied and the iterator advances. If an element is contained in
both ranges according to comp, no elements are copied and both ranges advance. The
output range may not overlap either input range.

Definition at line 5798 of file stl_algo.h.
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2.31.2.4 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Outputlterator > _Outputlterator std::set_difference (
_Inputlteratorl __ firstl, _Inputlteratorl _ lastl, _Inputlterator2
__first2, _Inputlterator2 _ last2, _Outputlterator _ result )

Return the difference of two sorted ranges.

Parameters

firstl Start of first range.
last] End of first range.
first2 Start of second range.

last2 End of second range.

Returns

End of the output range.

This operation iterates over both ranges, copying elements present in the first range
but not the second in order to the output range. Iterators increment for each range.
When the current element of the first range is less than the second, that element is
copied and the iterator advances. If the current element of the second range is less, the
iterator advances, but no element is copied. If an element is contained in both ranges,
no elements are copied and both ranges advance. The output range may not overlap
either input range.

Definition at line 5737 of file stl_algo.h.

2.31.2.5 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Qutputlterator > _Outputlterator std::set_intersection (
_Inputlteratorl __ firstl, _Inputlteratorl __lastl, _Inputlterator2
__first2, _Inputlterator2 _ last2, _Outputlterator _ result )

Return the intersection of two sorted ranges.

Parameters

firstl Start of first range.
last]l End of first range.
first2 Start of second range.

last2 End of second range.

Returns

End of the output range.
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This operation iterates over both ranges, copying elements present in both ranges in
order to the output range. Iterators increment for each range. When the current element
of one range is less than the other, that iterator advances. If an element is contained in
both ranges, the element from the first range is copied and both ranges advance. The
output range may not overlap either input range.

Definition at line 5622 of file stl_algo.h.

2.31.2.6 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _OQutputlterator , typename _Compare > _QOutputlterator
std::set_intersection ( _Inputlteratorl __ firstl, _Inputlteratorl
__lastl, _Inputlterator2 _ first2, _Inputlterator2 _ last2,
_Outputlterator _ result, _Compare __comp )

Return the intersection of two sorted ranges using comparison functor.

Parameters

firstl Start of first range.
last]l End of first range.
first2 Start of second range.
last2 End of second range.

comp The comparison functor.

Returns

End of the output range.

This operation iterates over both ranges, copying elements present in both ranges in
order to the output range. Iterators increment for each range. When the current element
of one range is less than the other according to comp, that iterator advances. If an
element is contained in both ranges according to comp, the element from the first range
is copied and both ranges advance. The output range may not overlap either input
range.

Definition at line 5679 of file stl_algo.h.

2.31.2.7 template<typename _Inputlteratorl , typename
_Inputlterator2 , typename _QOutputlterator > _Outputlterator
std::set_symmetric_difference ( _Inputlteratorl __firstl,
_Inputlteratorl _ lastl, Inputlterator2 _ first2, _Inputlterator2
__last2, _Outputlterator _ result )

Return the symmetric difference of two sorted ranges.

186



2.31 Set Operation 187

Parameters

firstl Start of first range.
last] End of first range.
first2 Start of second range.
last2 End of second range.

Returns

End of the output range.

This operation iterates over both ranges, copying elements present in one range but
not the other in order to the output range. Iterators increment for each range. When
the current element of one range is less than the other, that element is copied and the
iterator advances. If an element is contained in both ranges, no elements are copied
and both ranges advance. The output range may not overlap either input range.

Definition at line 5856 of file stl_algo.h.

2.31.2.8 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Outputlterator , typename _Compare > _Qutputlterator
std::set_symmetric_difference ( _Inputlteratorl __ first1,
_Inputlteratorl _ lastl, _Inputlterator2 _ first2, _Inputlterator2
__last2, _Outputlterator __result, _Compare __comp )

Return the symmetric difference of two sorted ranges using comparison functor.

Parameters

firstl Start of first range.
last]l End of first range.
first2 Start of second range.
last2 End of second range.

comp The comparison functor.

Returns

End of the output range.

This operation iterates over both ranges, copying elements present in one range but not
the other in order to the output range. Iterators increment for each range. When the
current element of one range is less than the other according to comp, that element is
copied and the iterator advances. If an element is contained in both ranges according
to comp, no elements are copied and both ranges advance. The output range may not
overlap either input range.

Definition at line 5922 of file stl_algo.h.
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2.31.2.9 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Outputlterator > _Qutputlterator std::set_union (
_Inputlteratorl __ firstl, _Inputlteratorl _ lastl, _InputIterator2
__first2, _Inputlterator2 _ last2, _Outputlterator _ result )

Return the union of two sorted ranges.

Parameters

firstl Start of first range.
last]l End of first range.
first2 Start of second range.

last2 End of second range.

Returns

End of the output range.

This operation iterates over both ranges, copying elements present in each range in
order to the output range. Iterators increment for each range. When the current element
of one range is less than the other, that element is copied and the iterator advanced. If
an element is contained in both ranges, the element from the first range is copied and
both ranges advance. The output range may not overlap either input range.

Definition at line 5488 of file stl_algo.h.

2.31.2.10 template<typename _Inputlteratorl , typename _Inputlterator2 ,
typename _Outputlterator , typename _Compare > _Outputlterator
std::set_union ( _Inputlteratorl _ firstl, _Inputlteratorl _ last,
_Inputlterator2 __ first2, _Inputlterator2 __last2, _Outputlterator
__result, _Compare __comp )

Return the union of two sorted ranges using a comparison functor.

Parameters
firstl Start of first range.
lastl End of first range.
first2 Start of second range.
last2 End of second range.

comp The comparison functor.

Returns

End of the output range.
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This operation iterates over both ranges, copying elements present in each range in
order to the output range. Iterators increment for each range. When the current element
of one range is less than the other according to comp, that element is copied and the
iterator advanced. If an equivalent element according to comp is contained in both
ranges, the element from the first range is copied and both ranges advance. The output
range may not overlap either input range.

Definition at line 5555 of file stl_algo.h.

2.32 Binary Search

Collaboration diagram for Binary Search:

Sorting l«@—— Binary Search

Functions

* template<typename _ForwardlIterator , typename _Tp >
bool std::binary_search (_ForwardlIterator __first, _ForwardlIterator __last, const
_Tp &__val)

* template<typename _ForwardlIterator , typename _Tp , typename _Compare >
bool std::binary_search (_Forwardlterator __first, _Forwardlterator __last, const
_Tp &__val, _Compare __comp)

* template<typename _ForwardlIterator , typename _Tp , typename _Compare >
pair< _ForwardlIterator, _Forwardlterator > std::equal_range (_Forwardlterator
__first, _Forwardlterator __last, const _Tp &__val, _Compare __comp)

* template<typename _ForwardlIterator , typename _Tp >
pair< _Forwardlterator, _ForwardlIterator > std::equal_range (_ForwardIterator
__first, _ForwardIterator __last, const _Tp &__val)

* template<typename _ForwardlIterator , typename _Tp , typename _Compare >
_ForwardlIterator std::lower_bound (_ForwardIterator __first, _ForwardlIterator
__last, const _Tp &__val, _Compare __comp)

¢ template<typename _ForwardlIterator , typename _Tp >
_ForwardlIterator std::lower_bound (_ForwardIterator __first, _ForwardIterator
__last, const _Tp &__val)

189



190 Module Documentation

¢ template<typename _Forwardlterator , typename _Tp , typename _Compare >
_ForwardlIterator std::upper_bound (_Forwardlterator __first, _ForwardlIterator
__last, const _Tp &__val, _Compare __comp)

¢ template<typename _Forwardlterator , typename _Tp >
_ForwardlIterator std::upper_bound (_ForwardlIterator __first, _ForwardlIterator
__last, const _Tp &__val)

2.32.1 Detailed Description

These algorithms are variations of a classic binary search, and all assume that the se-
quence being searched is already sorted.

The number of comparisons will be logarithmic (and as few as possible). The number
of steps through the sequence will be logarithmic for random-access iterators (e.g.,
pointers), and linear otherwise.

The LWG has passed Defect Report 270, which notes: The proposed resolution reinter-
prets binary search. Instead of thinking about searching for a value in a sorted range,
we view that as an important special case of a more general algorithm: searching for
the partition point in a partitioned range. We also add a guarantee that the old wording
did not: we ensure that the upper bound is no earlier than the lower bound, that the
pair returned by equal_range is a valid range, and that the first part of that pair is the
lower bound.

The actual effect of the first sentence is that a comparison functor passed by the user
doesn’t necessarily need to induce a strict weak ordering relation. Rather, it partitions
the range.

2.32.2 Function Documentation

2.32.2.1 template<typename _ForwardlIterator , typename _Tp > bool
std::binary_search ( _ForwardIterator _ first, _ForwardIterator
__last, const_Tp & __val )

Determines whether an element exists in a range.

Parameters
first An iterator.
last Another iterator.

val The search term.

Returns

True if val (or its equivalent) is in [first,last ].
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Note that this does not actually return an iterator to val. For that, use std::find or a
container’s specialized find member functions.

Definition at line 2668 of file stl_algo.h.

References std::lower_bound().

2.32.2.2 template<typename _ForwardIterator , typename _Tp , typename
_Compare > bool std::binary_search ( _ForwardlIterator __first,
_ForwardIterator __last, const _Tp & __val, _Compare __comp )

Determines whether an element exists in a range.

Parameters
first An iterator.
last Another iterator.
val The search term.

comp A functor to use for comparisons.

Returns

True if val (or its equivalent) is in [first,last ].

Note that this does not actually return an iterator to val. For that, use std::find or a
container’s specialized find member functions.

The comparison function should have the same effects on ordering as the function used
for the initial sort.

Definition at line 2701 of file stl_algo.h.

References std::lower_bound().

2.32.2.3 template<typename _ForwardIterator , typename _Tp , typename
_Compare > pair<_ForwardlIterator, _ForwardIterator>
std::equal_range ( _ForwardIterator __first, _ForwardIterator
__last, const _Tp & __val, _Compare __comp )

Finds the largest subrange in which val could be inserted at any place in it without
changing the ordering.

Parameters

first An iterator.

last Another iterator.
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val The search term.

comp A functor to use for comparisons.

Returns

An pair of iterators defining the subrange.

This is equivalent to

std: :make_pair (lower_bound(first, last, val, comp),
upper_bound (first, last, val, comp))
but does not actually call those functions.
Definition at line 2607 of file stl_algo.h.

References std::advance(), std::distance(), std::lower_bound(), and std::upper_bound().

2.32.2.4 template<typename _Forwardlterator , typename _Tp >
pair<_ForwardlIterator, _ForwardIterator> std::equal_range (
_Forwardlterator __first, _ForwardIterator __last, const _Tp &
_val )

Finds the largest subrange in which val could be inserted at any place in it without
changing the ordering.

Parameters

first An iterator.
last Another iterator.

val The search term.

Returns

An pair of iterators defining the subrange.

This is equivalent to

std::make_pair (lower_bound(first, last, wval),
upper_bound (first, last, val))

but does not actually call those functions.
Definition at line 2545 of file stl_algo.h.

References std::advance(), std::distance(), std::lower_bound(), and std::upper_bound().
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2.32.2.5 template<typename _ForwardIterator , typename _Tp , typename
_Compare > _ForwardlIterator std::lower_bound ( _ForwardIterator
__first, _ForwardlIterator __ last, const _Tp & __val, _Compare
__comp )

Finds the first position in which val could be inserted without changing the ordering.

Parameters

first An iterator.
last Another iterator.
val The search term.
comp A functor to use for comparisons.
Returns
An iterator pointing to the first element not less than val, or end() if every element
is less than val.
The comparison function should have the same effects on ordering as the function used
for the initial sort.
Definition at line 2390 of file stl_algo.h.

References std::advance(), and std::distance().

2.32.2.6 template<typename _Forwardlterator , typename _Tp >
_ForwardlIterator std::lower_bound ( _Forwardlterator __first,
_ForwardIterator __last, const _Tp & __val )

Finds the first position in which val could be inserted without changing the ordering.

Parameters
first An iterator.
last Another iterator.
val The search term.
Returns
An iterator pointing to the first element not less than val, or end() if every element
is less than val.
Definition at line 954 of file stl_algobase.h.
References std::advance(), and std::distance().

Referenced by std::__merge_adaptive(), std::__merge_without_buffer(), std::binary_-
search(), and std::equal_range().
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2.32.2.7 template<typename _ForwardIterator , typename _Tp , typename
_Compare > _ForwardIterator std::upper_bound ( _ForwardIterator
__first, _Forwardlterator __ last, const _Tp & __val, _Compare
__comp )

Finds the last position in which val could be inserted without changing the ordering.

Parameters

first An iterator.
last Another iterator.
val The search term.
comp A functor to use for comparisons.
Returns
An iterator pointing to the first element greater than val, or end() if no elements
are greater than val.
The comparison function should have the same effects on ordering as the function used
for the initial sort.
Definition at line 2490 of file stl_algo.h.
References std::advance(), and std::distance().

Referenced by std::__merge_adaptive(), std::__merge_without_buffer(), and
std::equal_range().

2.32.2.8 template<typename _ForwardlIterator , typename _Tp >
_Forwardlterator std::upper_bound ( _ForwardlIterator __first,
_ForwardlIterator __last, const _Tp & __val )

Finds the last position in which val could be inserted without changing the ordering.

Parameters

first An iterator.
last Another iterator.

val The search term.

Returns

An iterator pointing to the first element greater than val, or end() if no elements
are greater than val.

Definition at line 2439 of file stl_algo.h.

References std::advance(), and std::distance().
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Collaboration diagram for Allocators:

Memory }«¢—— Allocators

Classes

e class __gnu_cxx::__mt_alloc< _Tp, _Poolp >

This is a fixed size (power of 2) allocator which - when compiled with thread support
- will maintain one freelist per size per thread plus a global one. Steps are taken to
limit the per thread freelist sizes (by returning excess back to the global list).

Further details: http://gcc.gnu.org/onlinedocs/libstdc++/manual /bk0lptl12ch32.html.
e class __gnu_cxx::__pool_alloc< _Tp >

Allocator using a memory pool with a single lock.

e class __gnu_cxx::_ExtPtr_allocator< _Tp >

An example allocator which uses a non-standard pointer type.
This allocator specifies that containers use a ’relative pointer’ as it’s pointer

type. (See ext/pointer.h) Memory allocation in this example is still performed using
std: :allocator.

e class __gnu_cxx::array_allocator< _Tp, _Array >
An allocator that uses previously allocated memory. This memory can be externally,
globally, or otherwise allocated.

* class __gnu_cxx::bitmap_allocator< _Tp >

Bitmap Allocator, primary template.

 class __gnu_cxx::debug_allocator< _Alloc >

A meta-allocator with debugging bits, as per [20.4].
This is precisely the allocator defined in the C++ Standard.
— all allocation calls operator new

— all deallocation calls operator delete.
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* class __gnu_cxx::malloc_allocator< _Tp >

An allocator that uses malloc.
This is precisely the allocator defined in the C++ Standard.

— all allocation calls malloc

— all deallocation calls free.

e class __gnu_cxx::new_allocator< _Tp >

An allocator that uses global new, as per [20.4].
This is precisely the allocator defined in the C++ Standard.

— all allocation calls operator new

— all deallocation calls operator delete.

e class __gnu_cxx::throw_allocator_base< _Tp, _Cond >

Allocator class with logging and exception generation control. Intended to be used as
an allocator_type in templatized code.
Note: Deallocate not allowed to throw.

* class std::allocator< _Tp >

The standard allocator, as per [20.4].
Further details: http://gcc.gnu.org/onlinedocs/libstdc++/manual /bk01lpt04chll. html.

2.33.1 Detailed Description

Classes encapsulating memory operations.

2.34 Atomics

Classes

* struct std::atomic< _Tp >

atomic /// 29.4.3, Generic atomic type, primary class template.

e struct std::atomic< _Tp * >

Fartial specialization for pointer types.

e struct std::atomic< bool >

Explicit specialization for bool.

e struct std::atomic< char >
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Explicit specialization for char.

e struct std::atomic< charl6_t >
Explicit specialization for charl6_t.

e struct std::atomic< char32_t >

Explicit specialization for char32_t.

e struct std::atomic< int >

Explicit specialization for int.

e struct std::atomic< long >

Explicit specialization for long.

* struct std::atomic< long long >

Explicit specialization for long long.

¢ struct std::atomic< short >

Explicit specialization for short.

e struct std::atomic< signed char >

Explicit specialization for signed char.

e struct std::atomic< unsigned char >

Explicit specialization for unsigned char.

e struct std::atomic< unsigned int >

Explicit specialization for unsigned int.

e struct std::atomic< unsigned long >

Explicit specialization for unsigned long.

e struct std::atomic< unsigned long long >

Explicit specialization for unsigned long long.

e struct std::atomic< unsigned short >

Explicit specialization for unsigned short.

¢ struct std::atomic< void * >

Explicit specialization for voidx.

¢ struct std::atomic< wchar_t >

Explicit specialization for wchar_t.
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Defines

e #define _ATOMIC_CMPEXCHNG_(__a, _ e,
e #define _ATOMIC_LOAD_(__a, _ Xx)

e #define _ATOMIC_MODIFY_(_a,__o,__m,_ X)
e #define _ATOMIC_STORE_(__a, _ m, _ Xx)

e #define _GLIBCXX_ATOMIC_NAMESPACE

¢ #define _GLIBCXX_ATOMIC_PROPERTY

e #define ATOMIC_ADDRESS_LOCK_FREE

¢ #define ATOMIC_FLAG_INIT

e #define ATOMIC_INTEGRAL_LOCK_FREE

X)

m,

Typedefs

o typedef struct std::__atomic_flag_base std::__atomic_flag_base
* typedef __atomic_base< char > atomic_char

* typedef __atomic_base< charl6_t > atomic_charl6_t
* typedef __atomic_base< char32_t > atomic_char32_t
* typedef __atomic_base< int > atomic_int

* typedef atomic_short std::atomic_int_fast16_t

* typedef atomic_int std::atomic_int_fast32_t

* typedef atomic_llong std::atomic_int_fast64_t

* typedef atomic_schar std::atomic_int_fast8_t

* typedef atomic_short std::atomic_int_least16_t

* typedef atomic_int std::atomic_int_least32_t

* typedef atomic_llong std::atomic_int_least64_t

* typedef atomic_schar std::atomic_int_least8_t

* typedef atomic_llong std::atomic_intmax_t

* typedef atomic_long std::atomic_intptr_t

* typedef __atomic_base< long long > atomic_llong

* typedef __atomic_base< long > atomic_long

* typedef atomic_long std::atomic_ptrdiff _t

* typedef __atomic_base< signed char > atomic_schar
* typedef __atomic_base< short > atomic_short

* typedef atomic_ulong std::atomic_size_t

* typedef atomic_long std::atomic_ssize_t

* typedef __atomic_base< unsigned char > atomic_uchar
* typedef __atomic_base< unsigned int > atomic_uint
* typedef atomic_ushort std::atomic_uint_fast16_t

* typedef atomic_uint std::atomic_uint_fast32_t

* typedef atomic_ullong std::atomic_uint_fast64_t

* typedef atomic_uchar std::atomic_uint_fast8_t
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¢ typedef atomic_ushort std::atomic_uint_least16_t

* typedef atomic_uint std::atomic_uint_least32_t

¢ typedef atomic_ullong std::atomic_uint_least64_t

* typedef atomic_uchar std::atomic_uint_least8_t

¢ typedef atomic_ullong std::atomic_uintmax_t

¢ typedef atomic_ulong std::atomic_uintptr_t

 typedef __atomic_base< unsigned long long > atomic_ullong
* typedef __atomic_base< unsigned long > atomic_ulong
 typedef __atomic_base< unsigned short > atomic_ushort
e typedef __atomic_base< wchar_t > atomic_wchar_t

¢ typedef enum std::memory_order std::memory_order

Enumerations

* enum std::memory_order {

memory_order_relaxed, memory_order_consume, memory_order_-
acquire, memory_order_release,

memory_order_acq_rel, memory_order_seq_cst }

Functions

* void std::__atomic_flag_wait_explicit (__atomic_flag_base *, memory_order)
_GLIBCXX_NOTHROW

o std::__attribute__ ((__const__)) __atomic_flag base *__atomic_flag_for_-
address(const void *__z) _ GLIBCXX_NOTHROW

e memory_order std::__calculate_memory_order (memory_order __m)

* template<typename _ITp >
bool std::atomic_compare_exchange_strong (__atomic_base< _ITp > *__a,
_ITp+__il, _ITp __i2)

¢ bool std::atomic_compare_exchange_strong (atomic_address x__a, void *x_-
_vl, void *__v2)

* bool std::atomic_compare_exchange_strong (atomic_bool *__a, bool *__il,
bool __i2)

* template<typename _ITp >
bool std::atomic_compare_exchange_strong_explicit (__atomic_base< _ITp
>%__a, _ITp=__il, _ITp __i2, memory_order __ml, memory_order __m?2)

* bool std::atomic_compare_exchange_strong_explicit (atomic_address *__a,
void **__vl1, void *__v2, memory_order __ml, memory_order __m?2)

* bool std::atomic_compare_exchange_strong_explicit (atomic_bool x*__a,
bool *__il, bool __i2, memory_order __m1, memory_order __m?2)

® template<typename _ITp >
bool std::atomic_compare_exchange_weak (__atomic_base< _ITp > *__a,
_ITp«+__il, _ITp __i2)
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bool std::atomic_compare_exchange_weak (atomic_address *__a, void #*__-
vl, void *__v2)

bool std::atomic_compare_exchange_weak (atomic_bool *__a, bool *__il,
bool __i2)

template <typename _ITp >

bool std::atomic_compare_exchange_weak_explicit (__atomic_base< _ITp
> %__a, ITp *__il, _ITp __i2, memory_order __ml, memory_order __m?2)

bool std::atomic_compare_exchange_weak_explicit (atomic_bool *__a, bool
*__il, bool __i2, memory_order __m1, memory_order __m?2)

bool std::atomic_compare_exchange_weak_explicit (atomic_address *__a,
void #*__vl, void *__v2, memory_order __ml, memory_order __m?2)

void * std::atomic_exchange (atomic_address *__a, void *__v)
template<typename _ITp >

_ITp std::atomic_exchange (__atomic_base< _ITp > *__a, ITp _ i)

bool std::atomic_exchange (atomic_bool *__a, bool __i)

template <typename _ITp >

_ITp std::atomic_exchange_explicit (__atomic_base< _ITp > x__a, _ITp __i,
memory_order __m)

void * std::atomic_exchange_explicit (atomic_address *__a, void #*__v,
memory_order __m)

bool std::atomic_exchange_explicit (atomic_bool %__a, bool __i, memory_-
order __m)

void * std::atomic_fetch_add (atomic_address *__a, ptrdiff_t __d)

template <typename _ITp >

_ITp std::atomic_fetch_add (__atomic_base< _ITp > x__a, _ITp __i)

void * std::atomic_fetch_add_explicit (atomic_address *__a, ptrdiff_t __d,
memory_order __m)

template<typename _ITp >

_ITp std::atomic_fetch_add_explicit (__atomic_base< _ITp >
memory_order __m)

a, _ITp__i,

template <typename _ITp >

_ITp std::atomic_fetch_and (__atomic_base< _ITp > *__a, ITp __i)
template<typename _ITp >

_ITp std::atomic_fetch_and_explicit (__atomic_base< _ITp >*__a, ITp__i,
memory_order __m)

template <typename _ITp >

_ITp std::atomic_fetch_or (__atomic_base< _ITp > *__a, _ITp __1)
template<typename _ITp >

_ITp std::atomic_fetch_or_explicit (__atomic_base< _ITp > *__a, _ITp __i,
memory_order __m)

void * std::atomic_fetch_sub (atomic_address *__a, ptrdiff_t __d)

template <typename _ITp >
_ITp std::atomic_fetch_sub (__atomic_base< _ITp > *__a, ITp _ i)
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* template<typename _ITp >
_ITp std::atomic_fetch_sub_explicit (__atomic_base< _ITp > *__a, _ITp __ i,
memory_order __m)

e void * std::atomic_fetch_sub_explicit (atomic_address *x__a, ptrdiff_t __d,
memory_order __m)

* template<typename _ITp >
_ITp std::atomic_fetch_xor (__atomic_base< _ITp > *__a, ITp __ 1)

¢ template<typename _ITp >
_ITp std::atomic_fetch_xor_explicit (__atomic_base< _ITp >*__a, _ITp __i,
memory_order __m)

* void std::atomic_flag_clear (__atomic_flag_base x__a)

 void std::atomic_flag_clear_explicit (atomic_flag x__a, memory_order __m)

* void std::atomic_flag clear_explicit (__atomic_flag_base *, memory_order)
_GLIBCXX_NOTHROW

* bool std::atomic_flag test_and_set (__atomic_flag_base *__a)

e bool  std::atomic_flag test_and_set_explicit (__atomic_flag_base  «,
memory_order) _GLIBCXX_NOTHROW

* bool std::atomic_flag test_and_set_explicit (atomic_flag *__a, memory_-
order __m)

¢ template<typename _ITp >
bool std::atomic_is_lock_free (const __atomic_base< _ITp > *__a)

¢ bool std::atomic_is_lock_free (const atomic_address *__a)

¢ bool std::atomic_is_lock_free (const atomic_bool *__a)

¢ void * std::atomic_load (const atomic_address *__a)

® template<typename _ITp >
_ITp std::atomic_load (const __atomic_base< _ITp > x__a)

¢ bool std::atomic_load (const atomic_bool x__a)

* template<typename _ITp >
_ITp std::atomic_load_explicit (const __atomic_base< _ITp > *__a,
memory_order __m)

* void * std::atomic_load_explicit (const atomic_address *__a, memory_order
__m)

* bool std::atomic_load_explicit (const atomic_bool *__a, memory_order __m)

¢ void std::atomic_store (atomic_address *__a, void *__V)

® template<typename _ITp >
void std::atomic_store (__atomic_base< _ITp > x__a, ITp_ i)

¢ void std::atomic_store (atomic_bool x__a, bool __i)

* void std::atomic_store_explicit (atomic_bool *__a, bool __i, memory_order _-
_m)

¢ template<typename _ITp >
void std::atomic_store_explicit (__atomic_base< _ITp > *__a, _ITp __i,
memory_order __m)

* void std::atomic_store_explicit (atomic_address *__a, void *__v, memory_-
order __m)
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bool std::atomic< _Tp * >::compare_exchange_strong (_Tp *&, _Tp *,
memory_order, memory_order)

bool std::atomic< _Tp % >::compare_exchange_strong (_Tp &, _Tp x,
memory_order=memory_order_seq_cst)

bool std::atomic< _Tp * >::compare_exchange weak (_Tp *&, _Tp *,
memory_order, memory_order)
bool std::atomic< _Tp * >::compare_exchange weak (_Tp &, _Tp =,

memory_order=memory_order_seq_cst)

_Tp = std::atomic< _Tp * >::fetch_add (ptrdiff_t, memory_order=memory_-
order_seq_cst)

_Tp * std::atomic< _Tp * >::fetch_sub (ptrdiff_t, memory_order=memory_-
order_seq_cst)

template <typename _Tp >

_Tp std::kill_dependency (_Tp __y)

2.34.1 Detailed Description

Components for performing atomic operations.

2.34.2 Define Documentation

2.34.2.1 #define GLIBCXX_ ATOMIC_PROPERTY

29.2 Lock-free Property

Definition at line 68 of file atomic_base.h.

2.34.3 Typedef Documentation

2.34.3.1 typedef __atomic_base<char> atomic_char

atomic_char

Definition at line 71 of file atomicfwd_cxx.h.

2.34.3.2 typedef __atomic_base<charl6_t> atomic_char16_t

atomic_charl6_t

Definition at line 107 of file atomicfwd_cxx.h.
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2.34.3.3 typedef __atomic_base<char32_t> atomic_char32_t

atomic_char32_t

Definition at line 110 of file atomicfwd_cxx.h.

2.34.3.4 typedef __atomic_base<int> atomic_int

atomic_int

Definition at line 86 of file atomicfwd_cxx.h.

2.34.3.5 typedef __atomic_base<long long> atomic_llong

atomic_llong

Definition at line 98 of file atomicfwd_cxx.h.

2.34.3.6 typedef __atomic_base<long> atomic_long

atomic_long

Definition at line 92 of file atomicfwd_cxx.h.

2.34.3.7 typedef __atomic_base<signed char> atomic_schar

atomic_schar

Definition at line 74 of file atomicfwd_cxx.h.

2.34.3.8 typedef __atomic_base<short> atomic_short

atomic_short

Definition at line 80 of file atomicfwd_cxx.h.

2.34.3.9 typedef __atomic_base<unsigned char> atomic_uchar

atomic_uchar

Definition at line 77 of file atomicfwd_cxx.h.
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2.34.3.10 typedef __atomic_base<unsigned int> atomic_uint

atomic_uint

Definition at line 89 of file atomicfwd_cxx.h.

2.34.3.11 typedef __atomic_base<unsigned long long> atomic_ullong

atomic_ullong

Definition at line 101 of file atomicfwd_cxx.h.

2.34.3.12 typedef __atomic_base<unsigned long> atomic_ulong

atomic_ulong

Definition at line 95 of file atomicfwd_cxx.h.

2.34.3.13 typedef __atomic_base<unsigned short> atomic_ushort

atomic_ushort

Definition at line 83 of file atomicfwd_cxx.h.

2.34.3.14 typedef __atomic_base<wchar_t> atomic_wchar_t

atomic_wechar_t

Definition at line 104 of file atomicfwd_cxx.h.

2.34.3.15 typedef enum std::memory_order std::memory_order

Enumeration for memory_order.

2.34.4 Enumeration Type Documentation
2.34.4.1 enum std::memory_order

Enumeration for memory_order.

Definition at line 47 of file atomic_base.h.
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2.34.5 Function Documentation

2.34.5.1 template<typename _Tp > _Tp std::kill_dependency ( _Tp _y )

[inline]

kill_dependency

Definition at line 54 of file atomic.

2.35 Hashes

Collaboration diagram for Hashes:

Function Objects

<«

Classes

e struct std::hash< _Tp >

Primary class template hash.

e struct std::hash< _Tp * >

Hashes

Partial specializations for pointer types.

Defines

e #define _Cxx_hashtable_define_trivial_hash(_Tp)

2.35.1 Detailed Description

Hashing functors taking a variable type and returning a std: : size_t.
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2.36 Locales

Classes

e class std::codecvt< _InternT, _ExternT, _StateT >

Primary class template codecvt.
NB: Generic, mostly useless implementation.

* class std::ctype< _CharT >

Primary class template ctype facet.
This template class defines classification and conversion functions for character sets.
It wraps cctype functionality. Ctype gets used by streams for many 1/0O operations.

* class std::ctype< char >

The ctype<char> specialization.
This class defines classification and conversion functions for the char type. It gets
used by char streams for many I/O operations. The char specialization provides a
number of optimizations as well.

* class std::ctype< wchar_t >

The ctype<wchar_t> specialization.

This class defines classification and conversion functions for the wchar_t type. It
gets used by wchar_t streams for many 1/0 operations. The wchar_t specialization
provides a number of optimizations as well.

e class std::locale

Container class for localization functionality.

The locale class is first a class wrapper for C library locales. It is also an exten-
sible container for user-defined localization. A locale is a collection of facets that
implement various localization features such as money, time, and number printing.

e class std::locale::facet

Localization functionality base class.
The facet class is the base class for a localization feature, such as money, time, and
number printing. It provides common support for facets and reference management.

e class std::locale::id

Facet ID class.

The ID class provides facets with an index used to identify them. Every facet class
must define a public static member locale::id, or be derived from a facet that provides
this member, otherwise the facet cannot be used in a locale. The locale::id ensures
that each class type gets a unique identifier.

e class std::messages< _CharT >
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Primary class template messages.

This facet encapsulates the code to retrieve messages from message catalogs. The
only thing defined by the standard for this facet is the interface. All underlying func-
tionality is implementation-defined.

* struct std::messages_base

Messages facet base class providing catalog typedef.

e class std::money_base

Money format ordering data.

This class contains an ordered array of 4 fields to represent the pattern for formatting
a money amount. Each field may contain one entry from the part enum. symbol, sign,
and value must be present and the remaining field must contain either none or space.

e class std::money_get< _CharT, _Inlter >

Primary class template money_get.
This facet encapsulates the code to parse and return a monetary amount from a string.

¢ class std::money_put< _CharT, _Outlter >

Primary class template money_put.
This facet encapsulates the code to format and output a monetary amount.

e class std::moneypunct< _CharT, _Intl >

Primary class template moneypunct.
This facet encapsulates the punctuation, grouping and other formatting features of
money amount string representations.

e class std::num_get< _CharT, _Inlter >

Primary class template num_get.
This facet encapsulates the code to parse and return a number from a string. It is
used by the istream numeric extraction operators.

e class std::num_put< _CharT, _Outlter >

Primary class template num_put.
This facet encapsulates the code to convert a number to a string. It is used by the
ostream numeric insertion operators.

e class std::numpunct< _CharT >

Primary class template numpunct.

This facet stores several pieces of information related to printing and scanning num-
bers, such as the decimal point character. It takes a template parameter specifying the
char type. The numpunct facet is used by streams for many I/O operations involving
numbers.

¢ class std::time_base

207



208 Module Documentation

Time format ordering data.
This class provides an enum representing different orderings of time: day, month, and
year.

* class std::time_get< _CharT, _Inlter >

Primary class template time_get.
This facet encapsulates the code to parse and return a date or time from a string. It
is used by the istream numeric extraction operators.

e class std::time_put< _CharT, _Outlter >
Primary class template time_put.

This facet encapsulates the code to format and output dates and times according to
formats used by strftime().

2.36.1 Detailed Description

Classes and functions for internationalization and localization.

2.37 Random Number Generation

Collaboration diagram for Random Number Generation:

| Random Number Distributions |

Random Number Generation Random Number Utilities |

| Random Number Generators |

Namespaces

* namespace std::__detail
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Modules

¢ Random Number Generators
¢ Random Number Distributions

¢ Random Number Utilities

Functions

* template<typename _RealType , size_t __bits, typename _UniformRandomNumberGenerator >
_RealType std::generate_canonical (_UniformRandomNumberGenerator &__g)

2.37.1 Detailed Description

A facility for generating random numbers on selected distributions.

2.37.2 Function Documentation

2.37.2.1 template<typename _RealType , size_t __bits, typename
_UniformRandomNumberGenerator > _RealType
std::generate_canonical ( _UniformRandomNumberGenerator & _ g

)

A function template for converting the output of a (integral) uniform random number
generator to a floatng point result in the range [0-1).

Definition at line 2765 of file random.tcc.

References std::log(), and std::min().
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2.38 Function Objects

Collaboration diagram for Function Objects:

| Boolean Operations Classes |

| Adaptors for pointers to members |

J Adaptors for pointers to functions |

Utilities

Function Objects

Binder Classes |

| Comparison Classes |

Negators

Arithmetic Classes |

Classes

* struct std::binary_function< _Argl, _Arg2, Result >
* class std::function< _Res(_ArgTypes...)>

Primary class template for std::function.
Polymorphic function wrapper.

* class std::reference_wrapper< _Tp >

Primary class template for reference_wrapper.

* struct std::unary_function< _Arg, _Result >
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Modules

* Binder Classes

* Hashes

* Arithmetic Classes

e Comparison Classes

* Boolean Operations Classes

* Negators

» Adaptors for pointers to functions
* Adaptors for pointers to members

Functions

¢ template<typename _Tp , typename _Class >
_Mem_fn< _Tp _Class::*x > std::mem_fn (_Tp _Class::x__pm)

2.38.1 Detailed Description

Function objects, or functors, are objects with an operator () defined and accessi-
ble. They can be passed as arguments to algorithm templates and used in place of a
function pointer. Not only is the resulting expressiveness of the library increased, but
the generated code can be more efficient than what you might write by hand. When
we refer to functors, then, generally we include function pointers in the description as
well.

Often, functors are only created as temporaries passed to algorithm calls, rather than
being created as named variables.

Two examples taken from the standard itself follow. To perform a by-element addition
of two vectors a and b containing double, and put the result in a, use

transform (a.begin(), a.end(), b.begin(), a.begin(), plus<double>());
To negate every element in a, use

transform(a.begin(), a.end(), a.begin(), negate<double>());

The addition and negation functions will be inlined directly.

The standard functors are derived from structs named unary_function and
binary_function. These two classes contain nothing but typedefs, to aid in
generic (template) programming. If you write your own functors, you might consider
doing the same.
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2.38.2 Function Documentation

2.38.2.1 template<typename _Tp , typename _Class > _Mem_fn<_Tp
_Class::x> std::mem_fn ( _Tp _Class::x _ pm ) [inline]

Returns a function object that forwards to the member pointer pm.

Definition at line 778 of file functional.

2.39 Arithmetic Classes

Collaboration diagram for Arithmetic Classes:

Function Objects («——— Arithmetic Classes

Classes

* struct std::divides< _Tp >
One of the math functors.

* struct std::minus< _Tp >

One of the math functors.

* struct std::modulus< _Tp >

One of the math functors.

e struct std::multiplies< _Tp >
One of the math functors.

* struct std::negate<< _Tp >
One of the math functors.

* struct std::plus< _Tp >
One of the math functors.
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2.39.1 Detailed Description

Because basic math often needs to be done during an algorithm, the library provides
functors for those operations. See the documentation for the base classes for examples
of their use.

2.40 Comparison Classes

Collaboration diagram for Comparison Classes:

Function Objects |(«——— Comparison Classes

Classes

e struct std::equal_to< _Tp >

One of the comparison functors.

e struct std::greater< _Tp >

One of the comparison functors.

e struct std::greater_equal< _Tp >

One of the comparison functors.

e struct std::less< _Tp >

One of the comparison functors.

* struct std::less_equal< _Tp >

One of the comparison functors.

* struct std::not_equal_to< _Tp >

One of the comparison functors.
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2.40.1 Detailed Description

The library provides six wrapper functors for all the basic comparisons in C++, like <.

2.41 Boolean Operations Classes

Collaboration diagram for Boolean Operations Classes:

Function Objects l«¢——| Boolean Operations Classes

Classes

* struct std::logical_and< _Tp >

One of the Boolean operations functors.

e struct std::logical_not< _Tp >

One of the Boolean operations functors.

* struct std::logical_or< _Tp >

One of the Boolean operations functors.

2.41.1 Detailed Description

Here are wrapper functors for Boolean operations: &&, ||, and !.
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2.42 Negators

Collaboration diagram for Negators:

Function Objects |«——— Negators

Classes

e class std::binary_negate< _Predicate >

One of the negation functors.

e class std::unary_negate< _Predicate >

One of the negation functors.

Functions

¢ template<typename _Predicate >

unary_negate< _Predicate > std::notl (const _Predicate &__pred)
¢ template<typename _Predicate >

binary_negate< _Predicate > std::not2 (const _Predicate &__pred)

2.42.1 Detailed Description

The functions not1 and not2 each take a predicate functor and return an instance
of unary_negate or binary_negate, respectively. These classes are functors
whose operator () performs the stored predicate function and then returns the nega-
tion of the result.

For example, given a vector of integers and a trivial predicate,

struct IntGreaterThanThree
: public std::unary_function<int, bool>
{
bool operator () (int x) { return x > 3; }
Vi
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std::find_if (v.begin(), v.end(), notl (IntGreaterThanThree()));

The call to £ind_1if will locate the first index (i) of v for which ! (v[i] > 3) is
true.

The notl/unary_negate combination works on predicates taking a single argument. The
not2/binary_negate combination works on predicates which take two arguments.

2.42.2 Function Documentation

2.42.2.1 template<typename _Predicate > unary_negate<_Predicate>
std::notl ( const _Predicate & __pred ) [inline]

One of the negation functors.

Definition at line 364 of file stl_function.h.

2.42.2.2 template<typename _Predicate > binary_negate<_Predicate>
std::not2 ( const _Predicate & __pred ) [inline]

One of the negation functors.

Definition at line 389 of file stl_function.h.

2.43 Adaptors for pointers to functions

Collaboration diagram for Adaptors for pointers to functions:

Function Objects |«—— Adaptors for pointers to functions

Classes

* class std::pointer_to_binary_function< _Argl, _Arg2, _Result >

One of the adaptors for function pointers.
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e class std::pointer_to_unary_function< _Arg, _Result >

One of the adaptors for function pointers.

Functions

* template<typename _Arg , typename _Result >
pointer_to_unary_function< _Arg, _Result > std::ptr_fun (_Result(x__x)(_-
Arg))

* template<typename _Argl , typename _Arg2 , typename _Result >
pointer_to_binary_function< _Argl, _Arg2, _Result > std:ptr_fun (_-
Result(x__x)(_Argl, _Arg2))

2.43.1 Detailed Description

The advantage of function objects over pointers to functions is that the objects in the
standard library declare nested typedefs describing their argument and result types with
uniform names (e.g., result_type from the base classes unary_function and
binary_function). Sometimes those typedefs are required, not just optional.

Adaptors are provided to turn pointers to unary (single-argument) and binary (double-
argument) functions into function objects. The long-winded functor pointer_to_-
unary_function is constructed with a function pointer £, and its operator ()
called with argument x returns f (x). The functor pointer_to_binary_ -
function does the same thing, but with a double-argument f and operator ().

The function pt r_fun takes a pointer-to-function £ and constructs an instance of the
appropriate functor.

2.43.2 Function Documentation

2.43.2.1 template<typename _Arg , typename _Result >
pointer_to_unary_function<_Arg, _Result> std::ptr_fun (
_Result(x)(_Arg) _x ) [inline]

One of the adaptors for function pointers.

Definition at line 437 of file stl_function.h.
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2.43.2.2 template<typename _Argl , typename _Arg2 , typename _Result >
pointer_to_binary_function<_Argl, _Arg2, Result> std::ptr_fun (
_Result(x)(_Argl, _Arg2) _ x ) [inline]

One of the adaptors for function pointers.

Definition at line 463 of file stl_function.h.

2.44 Adaptors for pointers to members

Collaboration diagram for Adaptors for pointers to members:

Function Objects «¢—— Adaptors for pointers to members

Classes

* class std::const_mem_funl_ref_t< _Ret, _Tp, _Arg >

One of the adaptors for member /// pointers.

* class std::const_mem_funl_t< _Ret, _Tp, _Arg >

One of the adaptors for member /// pointers.

e class std::const_mem_fun_ref t< _Ret, _Tp >

One of the adaptors for member /// pointers.

e class std::const_mem_fun_t< _Ret, _Tp >

One of the adaptors for member /// pointers.

e class std::mem_funl_ref_t< _Ret, _Tp, _Arg >

One of the adaptors for member /// pointers.

e class std::mem_funl_t< _Ret, _Tp, _Arg >

One of the adaptors for member /// pointers.
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e class std::mem_fun_ref_t< _Ret, _Tp >

One of the adaptors for member /// pointers.

e class std::mem_fun_t< _Ret, _Tp >

One of the adaptors for member /// pointers.

Functions

¢ template<typename _Ret , typename _Tp >
mem_fun_t< _Ret, _Tp > std::mem_fun (_Ret(_Tp::x__£)())
¢ template<typename _Ret , typename _Tp, typename _Arg >
mem_funl_t< _Ret, _Tp, _Arg > std::mem_fun (_Ret(_Tp::x__f)(_Arg))
* template<typename _Ret, typename _Tp, typename _Arg >
mem_funl_ref t< _Ret, _Tp, _Arg > std::mem_fun_ref (_Ret(_Tp::x__f)(_-
Arg))
¢ template<typename _Ret , typename _Tp >
mem_fun_ref_t< _Ret, _Tp > std::mem_fun_ref (_Ret(_Tp::x__f)())

2.44.1 Detailed Description

There are a total of 8 =23 function objects in this family. (1) Member functions taking
no arguments vs member functions taking one argument. (2) Call through pointer vs
call through reference. (3) Const vs non-const member function.

All of this complexity is in the function objects themselves. You can ignore it by
using the helper function mem_fun and mem_fun_ref, which create whichever type of
adaptor is appropriate.

2.45 Heap

Collaboration diagram for Heap:

Sorting l«g—— Heap
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Functions

¢ template<typename _RandomAccesslterator >
bool std::is_heap (_RandomAccesslterator __first, _RandomAccesslterator __ -
last)

* template<typename _RandomAccesslterator , typename _Compare >
bool std::is_heap (_RandomAccesslterator __first, _RandomAccesslterator __ -
last, _Compare __comp)

¢ template<typename _RandomAccesslterator >
_RandomAccesslterator std::is_heap_until (_RandomAccesslterator __first, _-
RandomAccesslterator __last)

® template<typename _RandomAccesslterator , typename _Compare >
_RandomAccesslterator std::is_heap_until (_RandomAccesslterator __first, _-
RandomAccesslterator __last, _Compare __comp)

¢ template<typename _RandomAccesslterator >
void std::make_heap (_RandomAccesslterator __first, _RandomAccesslterator
_ last)

¢ template<typename _RandomAccesslterator , typename _Compare >
void std::make_heap (_RandomAccesslterator __first, _RandomAccesslterator
__last, _Compare __comp)

¢ template<typename _RandomAccesslterator >
void std::pop_heap (_RandomAccesslterator __first, _RandomAccesslterator _-
_last)

® template<typename _RandomAccesslterator , typename _Compare >
void std::pop_heap (_RandomAccesslterator __first, _RandomAccesslterator _-
_last, _Compare __comp)

¢ template<typename _RandomAccesslterator , typename _Compare >
void std::push_heap (_RandomAccesslterator __first, _RandomAccesslterator
__last, _Compare __comp)

¢ template<typename _RandomAccesslterator >
void std::push_heap (_RandomAccesslterator __first, _RandomAccesslterator
__last)

¢ template<typename _RandomAccesslterator , typename _Compare >
void std::sort_heap (_RandomAccesslterator __first, _RandomAccesslterator _-
_last, _Compare __comp)

® template<typename _RandomAccesslterator >
void std::sort_heap (_RandomAccesslterator __first, _RandomAccesslterator _-
_last)
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2.45.1 Function Documentation

245.1.1 template<typename _RandomAccesslterator > bool std::is_heap (
_RandomAccessIterator _ first, _RandomAccessIterator _ last )
[inline]

Determines whether a range is a heap.

Parameters

first Start of range.
last End of range.

Returns

True if range is a heap, false otherwise.

Definition at line 558 of file stl_heap.h.

References std::is_heap_until().

2.45.1.2 template<typename _RandomAccesslterator , typename
_Compare > bool std::is_heap ( _RandomAccesslterator __first,
_RandomAccesslterator _ last, _Compare __comp ) [inline]

Determines whether a range is a heap using comparison functor.

Parameters

first Start of range.
last End of range.

comp Comparison functor to use.

Returns

True if range is a heap, false otherwise.

Definition at line 571 of file stl_heap.h.

References std::is_heap_until().

2.45.1.3 template<typename _RandomAccessIterator >
_RandomA ccesslterator std::is_heap_until ( _RandomAccessIterator
_ first, _RandomAccesslterator _ last ) [inline]

Search the end of a heap.
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Parameters
first Start of range.
last End of range.

Returns

An iterator pointing to the first element not in the heap.

This operation returns the last iterator i in [first, last) for which the range [first, i) is a
heap.

Definition at line 510 of file stl_heap.h.

References std::distance().

2.45.1.4 template<typename _RandomAccessIterator , typename _Compare >
_RandomAccesslterator std::is_heap_until ( _RandomAccessIterator
__first, _RandomAccesslterator _ last, _Compare _ _comp )
[inline]

Search the end of a heap using comparison functor.

Parameters

first Start of range.
last End of range.

comp Comparison functor to use.

Returns

An iterator pointing to the first element not in the heap.

This operation returns the last iterator i in [first, last) for which the range [first, i) is a
heap. Comparisons are made using comp.

Definition at line 536 of file stl_heap.h.
References std::distance().

Referenced by std::is_heap().

2.45.1.5 template<typename _RandomAccessIterator > void std::make_heap (
_RandomAccessIterator __first, _RandomAccessIterator _ last )

Construct a heap over a range.
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Parameters
first Start of heap.
last End of heap.

This operation makes the elements in [first,last) into a heap.

Definition at line 373 of file stl_heap.h.

2.45.1.6 template<typename _RandomAccessIterator , typename _Compare
> void std::make_heap ( _RandomAccessIterator __first,
_RandomAccesslterator _ last, _Compare __comp )

Construct a heap over a range using comparison functor.

Parameters
first Start of heap.
last End of heap.

comp Comparison functor to use.

This operation makes the elements in [first,last) into a heap. Comparisons are made
using comp.

Definition at line 413 of file stl_heap.h.

Referenced by std::__heap_select(), std::partial_sort_copy(), and std::priority_queue<
_Tp, _Sequence, _Compare >::priority_queue().

2.45.1.7 template<typename _RandomAccessIterator > void std::pop_heap (
_RandomAccesslterator __first, _RandomAccesslterator __last )
[inline]

Pop an element off a heap.

Parameters
first Start of heap.
last End of heap.

This operation pops the top of the heap. The elements first and last-1 are swapped and
[first,last-1) is made into a heap.

Definition at line 276 of file stl_heap.h.
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2.45.1.8 template<typename _RandomAccessIterator , typename _Compare
> void std::pop_heap ( _RandomAccesslterator __first,
_RandomAccesslterator __last, _Compare __comp ) [inline]

Pop an element off a heap using comparison functor.

Parameters
first Start of heap.
last End of heap.

comp Comparison functor to use.

This operation pops the top of the heap. The elements first and last-1 are swapped and
[first,last-1) is made into a heap. Comparisons are made using comp.

Definition at line 350 of file stl_heap.h.
Referenced by std::priority_queue< _Tp, _Sequence, _Compare >::pop().

2.45.1.9 template<typename _RandomAccessIterator , typename _Compare
> void std::push_heap ( _RandomAccesslterator __first,
_RandomAccessIterator __last, _Compare _ comp ) [inline]

Push an element onto a heap using comparison functor.

Parameters
first Start of heap.
last End of heap + element.

comp Comparison functor.

This operation pushes the element at last-1 onto the valid heap over the range [first,last-
1). After completion, [first,last) is a valid heap. Compare operations are performed
using comp.

Definition at line 203 of file stl_heap.h.
Referenced by std::priority_queue< _Tp, _Sequence, _Compare >::push().

2.45.1.10 template<typename _RandomAccesslterator > void std::push_heap (
_RandomAccesslterator __first, _RandomAccesslterator _ last )
[inline]

Push an element onto a heap.
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Parameters
first Start of heap.

last End of heap + element.

This operation pushes the element at last-1 onto the valid heap over the range [first,last-
1). After completion, [first,last) is a valid heap.

Definition at line 154 of file stl_heap.h.

2.45.1.11 template<typename _RandomAccesslterator , typename _Compare
> void std::sort_heap ( _RandomAccesslterator __first,
_RandomAccesslterator __last, _Compare __comp )

Sort a heap using comparison functor.

Parameters
first Start of heap.
last End of heap.

comp Comparison functor to use.

This operation sorts the valid heap in the range [first,last). Comparisons are made using
comp.

Definition at line 481 of file stl_heap.h.
Referenced by std::partial_sort(), and std::partial_sort_copy().

2.45.1.12 template<typename _RandomAccesslterator > void std::sort_heap (
_RandomAccesslterator __first, _RandomAccessIterator _ last )

Sort a heap.

Parameters
first Start of heap.
last End of heap.

This operation sorts the valid heap in the range [first,last).

Definition at line 452 of file stl_heap.h.
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2.46 Iterators

Collaboration diagram for Iterators:

Iterators |«g lterator Tags
std::input_iterator_tag

Classes

e class std::back _insert_iterator< _Container >

Turns assignment into insertion.

e class std::front_insert_iterator< _Container >

Turns assignment into insertion.

* struct std::input_iterator_tag

Marking input iterators.

e class std::insert_iterator< _Container >

Turns assignment into insertion.

e class std::istream_iterator< _Tp, _CharT, _Traits, _Dist >

Provides input iterator semantics for streams.

e class std::istreambuf_iterator< _CharT, _Traits >

Provides input iterator semantics for streambufs.

* struct std::iterator< _Category, _Tp, _Distance, _Pointer, _Reference >

Common iterator class.

e struct std::iterator_traits< _Iterator >

Traits class for iterators.

* struct std::iterator_traits<< _Tp * >
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Partial specialization for pointer types.

e struct std::iterator_traits< const _Tp * >

Partial specialization for const pointer types.

e class std::move_iterator< _Iterator >
e class std::ostream_iterator< _Tp, _CharT, _Traits >

Provides output iterator semantics for streams.

e class std::ostreambuf_iterator< _CharT, _Traits >

Provides output iterator semantics for streambufs.

o class std::reverse_iterator< _Iterator >

Modules

* [terator Tags

Functions

* template<<bool _IsMove, typename _CharT >
__gnu_cxx::__enable_if< __is_char< _CharT >::_ value, ostreambuf_-
iterator< _CharT > >::__ type std::__copy_move_a2 (_CharT *__first, _CharT
x__last, ostreambuf_iterator< _CharT > __ result)

¢ template<<bool _IsMove, typename _CharT >
__gnu_cxx::__enable_if< __is_char< _CharT >:_ value, ostreambuf_-
iterator< _CharT > >::__type std::__copy_move_a2 (const _CharT x__first,
const _CharT *__last, ostreambuf_iterator< _CharT > __ result)

* template<bool _IsMove, typename _CharT >
__gnu_cxx::__enable_if< __is_char< _CharT >::__value, _CharT * >::__type
std::__copy_move_a2 (istreambuf_iterator< _CharT > __first, istreambuf -
iterator< _CharT > _ last, _CharT x__result)

* template<typename _Iter >
iterator_traits< _Iter >::iterator_category std::__iterator_category (const _Iter
&)

* template<typename _Container >
back_insert_iterator< _Container > std::back_inserter (_Container &__X)

¢ template<typename _CharT >
__gnu_cxx::__enable_if< __is_char< _CharT >:_ value, ostreambuf -
iterator< _CharT > >::__type std::copy (istreambuf_iterator< _CharT > _-
_first, istreambuf_iterator< _CharT > __last, ostreambuf_iterator< _CharT >
__result)
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template <typename _CharT >

__gnu_cxx::__enable_if< __is_char< _CharT >:_ value, istreambuf_-
iterator< _CharT > >:_ type std::find (istreambuf_iterator< _CharT >
__first, istreambuf_iterator< _CharT > __last, const _CharT &__val)

template <typename _Container >
front_insert_iterator< _Container > std::front_inserter (_Container &__X)

template<typename _Container , typename _Iterator >
insert_iterator< _Container > std::inserter (_Container &__x, _Iterator _ i)

template<typename _Iterator >
move_iterator< _Iterator > std::make_move_iterator (const _Iterator &_ 1)

template <typename _IteratorL , typename _IteratorR >
bool std::operator!= (const reverse_iterator< _IteratorL > &__x, const
reverse_iterator< _IteratorR > &__y)

template<typename _CharT , typename _Traits >
bool std::operator!= (const istreambuf_iterator< _CharT, _Traits > &__a,
const istreambuf _iterator< _CharT, _Traits > &__b)

template <typename _Iterator >
bool std::operator!= (const reverse_iterator< _Iterator > &__x, const reverse_-
iterator< _Iterator > &__y)

template<typename _IteratorL , typename _IteratorR >
bool std::operator!= (const move_iterator< _IteratorL. > &__X, const move_-
iterator< _IteratorR > &__y)

template<class _Tp , class _CharT , class _Traits , class _Dist >
bool std::operator!= (const istream_iterator< _Tp, _CharT, _Traits, _Dist > &_-
_X, const istream_iterator< _Tp, _CharT, _Traits, _Dist > &__y)

template <typename _lIterator >

reverse_iterator< _Iterator > std::operator+ (typename reverse_iterator<< _-
Iterator >::difference_type __n, const reverse_iterator< _Iterator > &__X)
template<typename _Iterator >

move_iterator< _Iterator > std::operator+ (typename move_iterator< _Iterator
>::difference_type __n, const move_iterator< _Iterator > &__X)

template <typename _lIteratorL , typename _IteratorR >

auto std::operator- (const move_iterator< _IteratorL > &__x, const move_-
iterator< _IteratorR > &__y)-> decltype(__x.base()-__y.base())
template<typename _Iterator >

reverse_iterator< _lIterator >::difference_type std::operator- (const reverse_-
iterator< _Iterator > &__X, const reverse_iterator< _lIterator > &__y)

template <typename _IteratorL , typename _IteratorR >

auto std::operator- (const reverse_iterator< _IteratorL > &__x, const reverse_-
iterator< _IteratorR > &__y)-> decltype(__y.base()-__x.base())
template<typename _lIteratorL , typename _IteratorR >

bool std::operator< (const move_iterator< _IteratorL > &__x, const move_-
iterator< _IteratorR > &__y)
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* template<typename _IteratorL , typename _IteratorR >
bool std::operator< (const reverse_iterator< _lIteratorL > &__x, const
reverse_iterator< _IteratorR > &__y)

¢ template<typename _Iterator >
bool std::operator< (const reverse_iterator< _Iterator > &__x, const reverse_-
iterator< _Iterator > &__y)

¢ template<typename _Iterator >
bool std::operator<= (const reverse_iterator< _lIterator > &__Xx, const
reverse_iterator< _lIterator > &__y)

¢ template<typename _IteratorL , typename _IteratorR >
bool std::operator<= (const move_iterator< _IteratorL. > &__x, const move_-
iterator< _IteratorR > &__y)

* template<typename _IteratorL , typename _IteratorR >
bool std::operator<= (const reverse_iterator< _lIteratorL > &__Xx, const
reverse_iterator< _IteratorR > &__y)

¢ template<typename _CharT , typename _Traits >
bool std::operator== (const istreambuf_iterator< _CharT, _Traits > &__a,
const istreambuf_iterator< _CharT, _Traits > &__b)

* template<typename _IteratorL , typename _IteratorR >
bool std::operator== (const reverse_iterator< _lIteratorL > &__x, const
reverse_iterator< _IteratorR > &__y)

¢ template<typename _Iterator >
bool std::operator== (const reverse_iterator< _Iterator > &__X, const reverse_-
iterator< _Iterator > &__y)

* template<typename _Tp, typename _CharT , typename _Traits , typename _Dist >
bool std::operator== (const istream_iterator< _Tp, _CharT, _Traits, _Dist > &_-
_X, const istream_iterator< _Tp, _CharT, _Traits, _Dist > &__y)

¢ template<typename _lIteratorL , typename _IteratorR >
bool std::operator== (const move_iterator< _IteratorL. > &__X, const move_-
iterator< _IteratorR > &__y)

* template<typename _IteratorL , typename _IteratorR >
bool std::operator> (const move_iterator< _IteratorL > &__x, const move_-
iterator< _IteratorR > &__y)

¢ template<typename _lIteratorL , typename _IteratorR >
bool std::operator> (const reverse_iterator< _lIteratorL > &__x, const
reverse_iterator< _IteratorR > &__y)

¢ template<typename _Iterator >
bool std::operator> (const reverse_iterator< _Iterator > &__Xx, const reverse_-
iterator< _Iterator > &__y)

¢ template<typename _IteratorL , typename _IteratorR >
bool std::operator>= (const reverse_iterator< _lIteratorl. > &__x, const
reverse_iterator< _IteratorR > &__y)

¢ template<typename _Iterator >
bool std::operator>= (const reverse_iterator< _lIterator > &__x, const
reverse_iterator< _Iterator > &__y)
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¢ template<typename _IteratorL , typename _IteratorR >
bool std::operator>= (const move_iterator< _IteratorL > &__x, const move_-
iterator< _IteratorR > &__y)

2.46.1 Detailed Description

Abstractions for uniform iterating through various underlying types.

2.46.2 Function Documentation

2.46.2.1 template<typename _Iter > iterator_traits<_Iter>::iterator_category
std::__iterator_category ( const _Iter & ) [inline]

This function is not a part of the C++ standard but is syntactic sugar for internal library
use only.

Definition at line 174 of file stl_iterator_base_types.h.

Referenced by std::advance(), std::copy_n(), __gnu_cxx::copy_n(), std::distance(),
__gnu_cxx::distance(), std::find(), std::find_end(), std::find_if(), std::find_if_not(),
std::partition(), std::reverse(), std::search_n(), std::uninitialized_copy_n(), __gnu_-
cxx::uninitialized_copy_n(), and std::unique_copy().

2.46.2.2 template<typename _Container > back_insert_iterator<_Container>
std::back_inserter ( _Container & _ x ) [inline]
Parameters

Xx A container of arbitrary type.

Returns

An instance of back_insert_iterator working on x.

This wrapper function helps in creating back_insert_iterator instances. Typing the
name of the iterator requires knowing the precise full type of the container, which
can be tedious and impedes generic programming. Using this function lets you take
advantage of automatic template parameter deduction, making the compiler match the
correct types for you.

Definition at line 471 of file stl_iterator.h.
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2.46.2.3 template<typename _Container > front_insert_iterator<_Container>
std::front_inserter ( _Container & _ x ) [inline]
Parameters

x A container of arbitrary type.

Returns

An instance of front_insert_iterator working on x.

This wrapper function helps in creating front_insert_iterator instances. Typing the
name of the iterator requires knowing the precise full type of the container, which
can be tedious and impedes generic programming. Using this function lets you take
advantage of automatic template parameter deduction, making the compiler match the
correct types for you.

Definition at line 561 of file stl_iterator.h.

2.46.2.4 template<typename _Container , typename _Iterator >
insert_iterator<_Container> std::inserter ( _Container & _ x,
_Iterator _i ) [inline]

Parameters

x A container of arbitrary type.

Returns

An instance of insert_iterator working on x.

This wrapper function helps in creating insert_iterator instances. Typing the name of
the iterator requires knowing the precise full type of the container, which can be tedious
and impedes generic programming. Using this function lets you take advantage of
automatic template parameter deduction, making the compiler match the correct types
for you.

Definition at line 675 of file stl_iterator.h.

2.46.2.5 template<class _Tp, class _CharT , class _Traits , class _Dist > bool
std::operator!= ( const istream_iterator< _Tp, _CharT, _Traits, _Dist
> & __x, constistream_iterator< _Tp, _CharT, _Traits, _Dist > &
_y ) I[inline]

Return false if x and y are both end or not end, or x and y are the same.

Definition at line 135 of file stream_iterator.h.
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2.46.2.6 template<typename _Iterator > bool std::operator== ( const
reverse_iterator< _Iterator > & __x, const reverse_iterator<
_Iterator > & _y ) [inline]

Parameters
x A reverse_iterator.

y A reverse_iterator.

Returns

A simple bool.

Reverse iterators forward many operations to their underlying base() iterators. Others
are implemented in terms of one another.

Definition at line 283 of file stl_iterator.h.

References std::reverse_iterator< _Iterator >::base().

2.46.2.7 template<typename _Tp , typename _CharT , typename _Traits ,
typename _Dist > bool std::operator== ( const istream_iterator<
_Tp, _CharT, _Traits, _Dist > & __x, const istream_iterator< _Tp,
_CharT, _Traits, _Dist >& _y ) [inline]

Return true if x and y are both end or not end, or x and y are the same.

Definition at line 128 of file stream_iterator.h.

2.47 Iterator Tags

Collaboration diagram for Iterator Tags:

Iterators |«g Iterator Tags
std::input_iterator_tag
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Classes

e struct std::bidirectional_iterator_tag

Bidirectional iterators support a superset of forward iterator /// operations.

o struct std::forward_iterator_tag

Forward iterators support a superset of input iterator operations.

e struct std::input_iterator_tag

Marking input iterators.

e struct std::output_iterator_tag

Marking output iterators.

e struct std::random_access_iterator_tag

Random-access iterators support a superset of bidirectional /// iterator operations.

2.47.1 Detailed Description

These are empty types, used to distinguish different iterators. The distinction is not
made by what they contain, but simply by what they are. Different underlying algo-
rithms can then be used based on the different operations supported by different iterator

types.

2.48 Strings

Collaboration diagram for Strings:

Strings

std::basic_string

Sequences
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Classes

* class std::basic_string< _CharT, _Traits, _Alloc >

Managing sequences of characters and character-like objects.

Typedefs

* typedef basic_string< char > std::string

* typedef basic_string< charl6_t > std::ul6string
* typedef basic_string< char32_t > std::u32string
* typedef basic_string< wchar_t > std::wstring

2.48.1 Typedef Documentation
2.48.1.1 typedef basic_string<char> std::string

A string of char.
Definition at line 63 of file stringfwd.h.

2.48.1.2 typedef basic_string<char16_t> std::ul6string

A string of charl6_t.
Definition at line 77 of file stringfwd.h.

2.48.1.3 typedef basic_string<char32_t> std::u32string

A string of char32_t.
Definition at line 78 of file stringfwd.h.

2.48.1.4 typedef basic_string<wchar_t> std::wstring

A string of wchar_t.
Definition at line 68 of file stringfwd.h.
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2.49 Policy-Based Data Structures

Collaboration diagram for Policy-Based Data Structures:

Extensions («—— Policy-Based Data Structures

Classes

¢ class __gnu_pbds::basic_hash_table< Key, Mapped, Hash_Fn, Eq_Fn, Resize_-
Policy, Store_Hash, Tag, Policy_TL, Allocator >

An abstract basic hash-based associative container.

e class __gnu_pbds::basic_tree< Key, Mapped, Tag, Node_Update, Policy_TI1, Al-
locator >

An abstract basic tree-like (tree, trie) associative container.

e class __gnu_pbds::cc_hash_table< Key, Mapped, Hash_Fn, Eq_Fn, Comb_-
Hash_Fn, Resize_Policy, Store_Hash, Allocator >

A concrete collision-chaining hash-based associative container.

 class __gnu_pbds::container_base< Key, Mapped, Tag, Policy_TIl, Allocator
>

An abstract basic associative container.

e class __gnu_pbds::gp_hash_table< Key, Mapped, Hash_Fn, Eq_Fn, Comb_-
Probe_Fn, Probe_Fn, Resize_Policy, Store_Hash, Allocator >

A concrete general-probing hash-based associative container.

 class __gnu_pbds::list_update< Key, Mapped, Eq_Fn, Update_Policy, Allocator
>

A list-update based associative container.

e class __gnu_pbds::tree< Key, Mapped, Cmp_Fn, Tag, Node_Update, Allocator
>

A concrete basic tree-based associative container.
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 class __gnu_pbds::trie< Key, Mapped, E_Access_Traits, Tag, Node_Update,

Allocator >

A concrete basic trie-based associative container.

Defines

* #define PB_DS_BASE_C_DEC
* #define PB_DS_BASE_C_DEC
* #define PB_DS_BASE_C_DEC
* #define PB_DS_BASE_C_DEC
* #define PB_DS_BASE_C_DEC
¢ #define PB_DS_BASE_C_DEC
* #define PB_DS_BASE_C_DEC
* #define PB_DS_BASE_C _DEC

* #define PB_DS_TREE_NODE_AND_IT_TRAITS_C_DEC
* #define PB_DS_TRIE_NODE_AND_ITS_TRAITS

2.49.1 Detailed Description

This is a library of policy-based elementary data structures: associative containers and
priority queues. It is designed for high-performance, flexibility, semantic safety, and
conformance to the corresponding containers in std (except for some points where it

differs by design).

For details, see: http://gcc.gnu.org/onlinedocs/libstdc++/ext/pb_—

ds/index.html

2.50 Random Number Generators

Collaboration diagram for Random Number Generators:

Random Number Generation

-

Random Number Generators
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Classes

e class std::discard_block_engine< _RandomNumberEngine, _ p, _ r >

* class std::independent_bits_engine< _RandomNumberEngine, __ w, _UlIntType
>

e class std::linear_congruential_engine< _UlntType, _a, ¢, __m >

A model of a linear congruential random number generator:

e class std::random_device
e class std::shuffle_order_engine< _RandomNumberEngine, __k >

Produces random numbers by combining random numbers from some base engine to
produce random numbers with a specifies number of bits __w.

Typedefs

¢ typedef minstd_randO std::default_random_engine

* typedef shuffle_order_engine< minstd_rand0, 256 > std::knuth_b

e typedef linear_congruential_engine<  uint_fast32_t, 48271UL, OUL,
2147483647UL > std::minstd_rand

e typedef linear_congruential_engine< uint_fast32_t, 16807UL, OUL,
2147483647UL > std::minstd_randO

* typedef mersenne_twister_engine< uint_fast32_t, 32, 624, 397, 31,
0x9908b0dfUL, 11, OxffffffffUL, 7, 0x9d2c5680UL, 15, 0xefc60000UL,
18, 1812433253UL > std::mt19937

e typedef mersenne_twister_engine<  uint_fast64_t, 64, 312, 156,
31, 0xb5026f52a96619¢9ULL, 29, 0x5555555555555555ULL,
17, 0x71d67fffeda60000ULL, 37, 0xfff7eeec000000000ULL, 43,
6364136223846793005ULL > std::mt19937_64

* typedef discard_block_engine< ranlux24_base, 223, 23 > std::ranlux24

e typedef subtract_with_carry_engine< uint_fast32_t, 24, 10, 24 >
std::ranlux24_base

* typedef discard_block_engine< ranlux48_base, 389, 11 > std::ranlux48

e typedef subtract_with_carry_engine< uint_fast64_t, 48, 5, 12 >
std::ranlux48_base

Functions

¢ template<typename _UlIntType , _UlntType __a, UlntType __c, _UlntType __m>
bool std::operator!= (const std::linear_congruential_engine< _UlntType, __a, _-
_c,__m > &__lhs, const std::linear_congruential_engine< _UlntType, __a, _ -
c,__m > &__ rhs)
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template<typename _RandomNumberEngine , size_t __k>
bool std::operator!= (const std::shuffle_order_engine< _-

RandomNumberEngine, __k > &__lhs, const std::shuffle_order_engine<
_RandomNumberEngine, __k > &__rhs)

template<typename _UlntType , size_t __w, size_t _n, size_t __m, size_t __r, _UlntType __a,
size_t __u, _UlntType __d, size_t __s, _UlntType __b, size_t __t, UlntType _ c, size_t __ I, _-
UlntType __f>

bool std::operator!= (const std::mersenne_twister_engine< _UlntType, __ w, _-

n,_m, _r, __a _u _d, _s, _b _t _c _1 _f> &_ lhs, const
std::mersenne_twister_engine< _UlntType, _ w, _n, _m, _ 1, _a, _u,__d,
_sS,_b,_t_c _1_ f>&_ rhs)

template <typename _RandomNumberEngine , size_t __w, typename _UlIntType >

bool std::operator!= (const std::independent_bits_engine< _-

RandomNumberEngine, __w, _UlntType > &__lhs, const std::independent_-
bits_engine< _RandomNumberEngine, _ w, _UlntType > &__rhs)

template<typename _RandomNumberEngine , size_t __p, size_t __ 1>

bool std::operator!= (const std::discard_block_engine< -
RandomNumberEngine, __p, _ r > &__lhs, const std::discard_block_engine<
_RandomNumberEngine, __p, __r > &__rhs)

template<typename _UlIntType , size_t __w, size_t __s, size_t __r>

bool std::operator!= (const std::subtract_with_carry_engine< _UlIntType, __w,
_s, _1r > &__lhs, const std::subtract_with_carry_engine< _UlntType, __w,
_s,_r>&_ rhs)

template <typename _RandomNumberEngine , size_t __w, typename _UlntType , typename _CharT
, typename _Traits >

std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &__os, const std::independent_bits_engine< _-
RandomNumberEngine, __w, _UIntType > &__x)

2.50.1 Detailed Description

These classes define objects which provide random or pseudorandom numbers, either
from a discrete or a continuous interval. The random number generator supplied as a
part of this library are all uniform random number generators which provide a sequence
of random number uniformly distributed over their range.

A number generator is a function object with an operator() that takes zero arguments
and returns a number.

A compliant random number generator must satisfy the following requirements.

To be documented.

Table 2.1: Random Number Generator Requirements
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2.50.2 Typedef Documentation

2.50.2.1 typedef linear_congruential_engine<uint_fast32_t, 48271UL, OUL,
2147483647UL > std::minstd_rand

An alternative LCR (Lehmer Generator function).

Definition at line 1473 of file random.h.

2.50.2.2 typedef linear_congruential_engine<uint_fast32_t, 16807UL, OUL,
2147483647UL > std::minstd_rand(

The classic Minimum Standard randO of Lewis, Goodman, and Miller.

Definition at line 1467 of file random.h.

2.50.2.3 typedef mersenne_twister_engine< uint_fast32_t, 32, 624, 397, 31,
0x9908b0dfUL, 11, OxffffffffUL, 7, 0x9d2c¢5680UL, 15, 0xefc60000UL,
18, 1812433253UL > std::mt19937

The classic Mersenne Twister.

Reference: M. Matsumoto and T. Nishimura, Mersenne Twister: A 623-Dimensionally
Equidistributed Uniform Pseudo-Random Number Generator, ACM Transactions on
Modeling and Computer Simulation, Vol. 8, No. 1, January 1998, pp 3-30.

Definition at line 1489 of file random.h.

2.50.2.4 typedef mersenne_twister_engine< uint_fast64_t, 64, 312, 156,
31, 0xb5026f52296619e9ULL, 29, 0x5555555555555555ULL,
17, 0x71d67fffeda60000ULL, 37, 0xfff7eee000000000ULL, 43,
6364136223846793005ULL > std::mt19937_64

An alternative Mersenne Twister.

Definition at line 1501 of file random.h.
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2.50.3 Function Documentation

2.50.3.1 template<typename _UlntType , UlntType __a, UlntType
__¢, _UlIntType __m> bool std::operator!= ( const
std::linear_congruential_engine< _UlntType, _a, ¢, m > &
__lhs, const std::linear_congruential_engine< _UlntType, __a, _ c,
_m>& _rhs ) [inline]

Compares two linear congruential random number generator objects of the same type
for inequality.

Parameters
__lhs A linear congruential random number generator object.

__rhs Another linear congruential random number generator object.

Returns

true if the infinite sequences of generated values would be different, false other-
wise.

Definition at line 331 of file random.h.

2.50.3.2 template<typename _RandomNumberEngine , size_t _ k>
bool std::operator!= ( const std::shuffle_order_engine<
_RandomNumberEngine, __ k > & __lhs, const
std::shuffle_order_engine< _RandomNumberEngine, __k > & __rhs
) [inline]

Compares two shuffle_order_engine random number generator objects of the same type
for inequality.

Parameters
__lhs A shuffle_order_engine random number generator object.

__rhs Another shuffle_order_engine random number generator object.
Returns

true if the infinite sequences of generated values would be different, false other-
wise.

Definition at line 1456 of file random.h.
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2.50.3.3 template<typename _UlntType , size_t __w, size_t _ n, size_t _ m,
size_t __r, _UlntType __a, size_t _ u, _UlntType __d, size_t __s,
_UlIntType __b, size_t __t, UlntType __c, size_t __1, _UlntType
__f> bool std::operator!= ( const std::mersenne_twister_engine <
_UlntType, _w,_n,_m,_r,_a,_u,_d,_s,_b,_t_c _1
_ > & __lhs, conststd::mersenne_twister_engine< _UlIntType, _ w,
_n,_m,_r,_a,_u_4d,_s,_b,_t_c,_1,_f>& _rhs)

[inline]

Compares two % mersenne_twister_engine random number generator objects of the
same type for inequality.

Parameters
__lhs A % mersenne_twister_engine random number generator object.

__rhs Another % mersenne_twister_engine random number generator object.

Returns

true if the infinite sequences of generated values would be different, false other-
wise.

Definition at line 567 of file random.h.

2.50.3.4 template<typename _RandomNumberEngine , size_t
__w, typename _UlntType > bool std::operator!= ( const
std::independent_bits_engine< _RandomNumberEngine, __w,
_UlntType > & __lhs, const std::independent_bits_engine<
_RandomNumberEngine, _ w, UlntType > & _ rhs ) [inline]

Compares two independent_bits_engine random number generator objects of the same
type for inequality.

Parameters
__Ihs A independent_bits_engine random number generator object.

__rhs Another independent_bits_engine random number generator object.

Returns

true if the infinite sequences of generated values would be different, false other-
wise.

Definition at line 1200 of file random.h.
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2.50.3.5 template<typename _RandomNumberEngine , size_t __p, size_t
__r> bool std::operator!= ( const std::discard_block_engine<
_RandomNumberEngine, _ p, _r > & __lhs, const
std::discard_block_engine< _RandomNumberEngine, _p, r > &
_rhs ) [inline]

Compares two discard_block_engine random number generator objects of the same
type for inequality.

Parameters

__lhs A discard_block_engine random number generator object.

__rhs Another discard_block_engine random number generator object.

Returns

true if the infinite sequences of generated values would be different, false other-
wise.

Definition at line 998 of file random.h.

2.50.3.6 template<typename _UlntType,size_t__ w, size_t __s, size_t __r> bool
std::operator!= ( const std::subtract_with_carry_engine< _UlntType,
__W,_S,__r>& __lhs, const std::subtract_with_carry_engine<
_UlntType, _w,_s, r>& _rhs ) [inline]

Compares two % subtract_with_carry_engine random number generator objects of the
same type for inequality.

Parameters

__lhs A % subtract_with_carry_engine random number generator object.

__rhs Another % subtract_with_carry_engine random number generator object.

Returns

true if the infinite sequences of generated values would be different, false other-
wise.

Definition at line 770 of file random.h.
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2.50.3.7 template<typename _RandomNumberEngine , size_t _ w,
typename _UlntType , typename _CharT , typename _Traits
> std::basic_ostream<_CharT, _Traits>& std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ o0s, const
std::independent_bits_engine< _RandomNumberEngine, __w,
_UlntType > & _ x )

Inserts the current state of a independent_bits_engine random number generator engine
___x into the output stream __os.

Parameters

__0s An output stream.

__x A independent_bits_engine random number generator engine.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 1219 of file random.h.

2.51 Random Number Distributions

Collaboration diagram for Random Number Distributions:

Bernoulli

Random Number Generation iq—' Random Number Distributions

Normal

Poisson

Modules

e Uniform
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e Normal
e Bernoulli
¢ Poisson

2.52 Uniform

Collaboration diagram for Uniform:

Random Number Distributions |«——— Uniform

Classes

e class std::uniform_int_distribution< _IntType >

Uniform discrete distribution for random numbers. A discrete random distribution on
the range [min, mazx] with equal probability throughout the range.

* class std::uniform_real_distribution< _RealType >

Uniform continuous distribution for random numbers.

Functions

¢ template<typename _IntType >
bool std::operator!= (const std::uniform_int_distribution< _IntType > &__dlI,
const std::uniform_int_distribution< _IntType > &__d2)

¢ template<typename _IntType >
bool std::operator!= (const std::uniform_real_distribution< _IntType > &__dl,
const std::uniform_real_distribution< _IntType > &__d2)

¢ template<typename _RealType , typename _CharT , typename _Traits >
std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::uniform_real_distribution< _-
RealType > &)
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¢ template<typename _IntType , typename _CharT , typename _Traits >
std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::uniform_int_distribution< _IntType
> &)

® template<typename _IntType >
bool std::operator== (const std::uniform_real_distribution< _IntType > &__dlI,
const std::uniform_real_distribution< _IntType > &__d2)

* template<typename _IntType >
bool std::operator== (const std::uniform_int_distribution< _IntType > &__dl,
const std::uniform_int_distribution< _IntType > &__d2)

* template<typename _RealType , typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<
_CharT, _Traits > &, std::uniform_real_distribution< _RealType > &)

¢ template<typename _IntType , typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<
_CharT, _Traits > &, std::uniform_int_distribution< _IntType > &)

2.52.1 Function Documentation

2.52.1.1 template<typename _IntType > bool std::operator!= ( const
std::uniform_int_distribution< _IntType > & _ dI, const
std::uniform_int_distribution< _IntType > & _ d2 ) [inline]

Return true if two uniform integer distributions have different parameters.

Definition at line 1758 of file random.h.

2.52.1.2 template<typename _IntType > bool std::operator!= ( const
std::uniform_real_distribution< _IntType > & __dI, const
std::uniform_real_distribution< _IntType > & _ d2 ) [inline]

Return true if two uniform real distributions have different parameters.

Definition at line 1939 of file random.h.

2.52.1.3 template<typename _RealType , typename _CharT , typename _Traits
> std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ os, const
std::uniform_real_distribution< _RealType > & _ x )

Inserts a uniform_real_distribution random number distribution ___x into the output
stream __ Os.
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Parameters

__os An output stream.
_ x A uniform_real_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 900 of file random.tcc.

References std::ios_base::flags(), std::left(), and std::scientific().

2.52.14 template<typename _IntType , typename _CharT , typename _Traits
> std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ os, const
std::uniform_int_distribution< _IntType > & _ x )

Inserts a uniform_int_distribution random number distribution __x into the output
stream os.
Parameters

__os An output stream.
_x A uniform_int_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 858 of file random.tcc.

References std::left(), and std::scientific().

2.52.1.5 template<typename _IntType > bool std::operator== ( const
std::uniform_real_distribution< _IntType > & __dI, const
std::uniform_real_distribution< _IntType > & _ d2 ) [inline]

Return true if two uniform real distributions have the same parameters.

Definition at line 1929 of file random.h.

References std::uniform_real_distribution< _RealType >::param().

2.52.1.6 template<typename _IntType > bool std::operator== ( const
std::uniform_int_distribution< _IntType > & _ dI, const
std::uniform_int_distribution< _IntType > & _ d2 ) [inline]

Return true if two uniform integer distributions have the same parameters.

246



2.52 Uniform 247

Definition at line 1748 of file random.h.

References std::uniform_int_distribution< _IntType >::param().

2.52.1.7 template<typename _RealType , typename _CharT ,
typename _Traits > std::basic_istream< _CharT, _Traits > &
std::operator>> ( std::basic_istream< _CharT, _Traits > & __is,
std::uniform_real_distribution< _RealType > & _ x )

Extracts a uniform_real_distribution random number distribution ___x from the input
stream __1is.
Parameters

__is An input stream.

__x A uniform_real_distribution random number generator engine.

Returns

The input stream with ___x extracted or in an error state.

Definition at line 924 of file random.tcc.

References  std::ios_base::flags(),  std::uniform_real_distribution< _RealType
>::param(), and std::skipws().

2.52.1.8 template<typename _IntType , typename _CharT , typename
_Traits > std::basic_istream< _CharT, _Traits > &
std::operator>> ( std::basic_istream< _CharT, _Traits > & __is,
std::uniform_int_distribution< _IntType > & _ x )

Extracts a uniform_int_distribution random number distribution __x from the input
stream __1is.
Parameters

__is An input stream.

__x A uniform_int_distribution random number generator engine.

Returns

The input stream with ___x extracted or in an error state.

Definition at line 879 of file random.tcc.

References std::dec(), std::ios_base::flags(), std::uniform_int_distribution< _IntType
>::param(), and std::skipws().
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2.53 Normal

Collaboration diagram for Normal:

Random Number Distributions l«—— Normal

Classes

* class std::cauchy_distribution< _RealType >

A cauchy_distribution random number distribution.

* class std::chi_squared_distribution< _RealType >

A chi_squared_distribution random number distribution.

* class std::fisher_f_distribution< _RealType >

A fisher_f_distribution random number distribution.

* class std::gamma_distribution< _RealType >

A gamma continuous distribution for random numbers.

e class std::lognormal_distribution< _RealType >

A lognormal_distribution random number distribution.

* class std::normal_distribution< _RealType >

A normal continuous distribution for random numbers.

* class std::student_t_distribution< _RealType >

A student_t_distribution random number distribution.

Functions

¢ template<typename _RealType >
bool std::operator!= (const std::normal_distribution< _RealType > &__dl,
const std::normal_distribution< _RealType > &__d2)
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® template<typename _RealType >
bool std::operator!= (const std::lognormal_distribution< _RealType > &__dlI,
const std::lognormal_distribution< _RealType > &__d2)

¢ template<typename _RealType >
bool std::operator!= (const std::chi_squared_distribution< _RealType > &__dlI,
const std::chi_squared_distribution< _RealType > &__d2)

* template<typename _RealType >
bool std::operator!= (const std::fisher_f distribution< _RealType > &__dl,
const std::fisher_f_distribution< _RealType > &__d2)

® template<typename _RealType >
bool std::operator!= (const std::student_t_distribution< _RealType > &__dlI,
const std::student_t_distribution< _RealType > &__d2)

¢ template<typename _RealType >
bool std::operator!= (const std::cauchy_distribution< _RealType > &__dlI,
const std::cauchy_distribution< _RealType > &__d2)

* template<typename _RealType >
bool std::operator!= (const std::gamma_distribution< _RealType > &__dl,
const std::gamma_distribution< _RealType > &__d2)

* template<typename _RealType , typename _CharT , typename _Traits >
std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::cauchy_distribution< _RealType >
&)

* template<typename _RealType >
bool std::operator== (const std::cauchy_distribution< _RealType > &__dlI,
const std::cauchy_distribution< _RealType > &__d2)

¢ template<typename _RealType , typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<
_CharT, _Traits > &, std::cauchy_distribution< _RealType > &)

2.53.1 Function Documentation

2.53.1.1 template<typename _RealType > bool std::operator!= ( const
std::normal_distribution< _RealType > & _ dI, const
std::normal_distribution< _RealType > & _ d2 ) [inline]

Return true if two normal distributions are different.

Definition at line 2159 of file random.h.

2.53.1.2 template<typename _RealType > bool std::operator!= ( const
std::lognormal_distribution< _RealType > & __dI, const
std::lognormal_distribution< _RealType > & __ d2 ) [inline]

Return true if two lognormal distributions are different.
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Definition at line 2335 of file random.h.

2.53.1.3 template<typename _RealType > bool std::operator!= ( const
std::chi_squared_distribution< _RealType > & _ dI, const
std::chi_squared_distribution< _RealType > & __d2 ) [inline]

Return true if two Chi-squared distributions are different.

Definition at line 2692 of file random.h.

2.53.1.4 template<typename _RealType > bool std::operator!= ( const
std::fisher_f_ distribution< _RealType > & __dI, const
std::fisher_f_distribution< _RealType > & _ d2 ) [inline]

Return true if two Fisher f distributions are diferent.

Definition at line 3047 of file random.h.

2.53.1.5 template<typename _RealType > bool std::operator!= ( const
std::student_t_distribution< _RealType > & __dI, const
std::student_t_distribution< _RealType > & __d2 ) [inline]

Return true if two Student t distributions are different.

Definition at line 3221 of file random.h.

2.53.1.6 template<typename _RealType > bool std::operator!= (
const std::cauchy_distribution< _RealType > & _ dI, const
std::cauchy_distribution< _RealType > & __d2 ) [inline]

Return true if two Cauchy distributions have different parameters.

Definition at line 2831 of file random.h.

2.53.1.7 template<typename _RealType > bool std::operator!= ( const
std::gamma_distribution< _RealType > & _ dI, const
std::gamma_distribution< _RealType > & _ d2 ) [inline]

Return true if two gamma distributions are different.

Definition at line 2527 of file random.h.
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2.53.1.8 template<typename _RealType , typename _CharT , typename _Traits
> std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ o0s, const
std::cauchy_distribution< _RealType > & __ x )

Inserts a cauchy_distribution random number distribution ___x into the output stream
os.

Parameters

__0s An output stream.

__x A cauchy_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 1822 of file random.tcc.

References std::left(), and std::scientific().

2.53.1.9 template<typename _RealType > bool std::operator==
const std::cauchy_distribution< _RealType > & _ dI, const
std::cauchy_distribution< _RealType > & _ d2 ) [inline]
Return true if two Cauchy distributions have the same parameters.
Definition at line 2821 of file random.h.

References std::cauchy_distribution< _RealType >::param().

2.53.1.10 template<typename _RealType , typename _CharT ,
typename _Traits > std::basic_istream< _CharT, _Traits > &
std::operator>> ( std::basic_istream< _CharT, _Traits > & __is,
std::cauchy_distribution< _RealType > & _ x )

Extracts a cauchy_distribution random number distribution ___x from the input stream
__is.
Parameters

__is An input stream.

_Xx A cauchy_distribution random number generator engine.

Returns

The input stream with ___x extracted or in an error state.
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Definition at line 1846 of file random.tcc.

References std::dec(), std::ios_base::flags(), std::cauchy_distribution< _RealType
>::param(), and std::skipws().

2.54 Bernoulli

Collaboration diagram for Bernoulli:

Random Number Distributions («¢——— Bernoulli

Classes

e class std::bernoulli_distribution

A Bernoulli random number distribution.

e class std::binomial_distribution< _IntType >

A discrete binomial random number distribution.

* class std::geometric_distribution< _IntType >

A discrete geometric random number distribution.

* class std::negative_binomial_distribution< _IntType >

A negative_binomial_distribution random number distribution.

Functions

* bool std::operator!= (const std::bernoulli_distribution &__dl, const
std::bernoulli_distribution &__d2)

¢ template<typename _IntType >
bool std::operator!= (const std::binomial_distribution< _IntType > &__dl,
const std::binomial_distribution< _IntType > &__d2)
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¢ template<typename _IntType >
bool std::operator!= (const std::negative_binomial_distribution< _IntType >
&__dl1, const std::negative_binomial_distribution< _IntType > &__d2)

¢ template<typename _IntType >
bool std::operator!= (const std::geometric_distribution< _IntType > &__dlI,
const std::geometric_distribution< _IntType > &__d2)

* template<typename _IntType , typename _CharT , typename _Traits >
std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::geometric_distribution< _IntType >
&)

¢ template<typename _CharT , typename _Traits >
std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::bernoulli_distribution &)

* bool std::operator== (const std::bernoulli_distribution &__dl, const
std::bernoulli_distribution &__d2)

¢ template<typename _IntType >
bool std::operator== (const std::geometric_distribution< _IntType > &__dl,
const std::geometric_distribution< _IntType > &__d2)

¢ template<typename _IntType , typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<
_CharT, _Traits > &, std::geometric_distribution< _IntType > &)

¢ template<typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<
_CharT, _Traits > &__is, std::bernoulli_distribution &__x)

2.54.1 Function Documentation

2.54.1.1 bool std::operator!= ( const std::bernoulli_distribution & __d1I, const
std::bernoulli_distribution & _ d2 ) [inline]

Return true if two Bernoulli distributions have different parameters.

Definition at line 3369 of file random.h.

2.54.1.2 template<typename _IntType > bool std::operator!= ( const
std::binomial_distribution< _IntType > & __dI, const
std::binomial_distribution< _IntType > & _ d2 ) [inline]

Return true if two binomial distributions are different.

Definition at line 3606 of file random.h.
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2.54.1.3 template<typename _IntType > bool std::operator!= ( const
std::negative_binomial_distribution< _IntType > & __dI, const
std::negative_binomial_distribution< _IntType > & _ d2 )
[inline]

Return true if two negative binomial distributions are different.

Definition at line 3952 of file random.h.

2.54.14 template<typename _IntType > bool std::operator!= ( const
std::geometric_distribution< _IntType > & __dI, const
std::geometric_distribution< _IntType > & __d2 ) [inline]

Return true if two geometric distributions have different parameters.

Definition at line 3748 of file random.h.

2.54.1.5 template<typename _IntType , typename _CharT , typename _Traits
> std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & __os, const
std::geometric_distribution< _IntType > & _ x )

Inserts a geometric_distribution random number distribution __x into the output
stream ___ Os.

Parameters

__os An output stream.

__x A geometric_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 995 of file random.tcc.

References std::left(), and std::scientific().

2.54.1.6 template<typename _CharT , typename _Traits >
std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ os, const
std::bernoulli_distribution & _ x )

Inserts a bernoulli_distribution random number distribution ___x into the output stream
os.
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Parameters

__os An output stream.

__x A bernoulli_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 945 of file random.tcc.

References std::ios_base::flags(), std::left(), and std::scientific().

2.54.1.7 bool std::operator== ( const std::bernoulli_distribution & __dI,
const std::bernoulli_distribution & _ d2 ) [inline]

Return true if two Bernoulli distributions have the same parameters.

Definition at line 3360 of file random.h.

References std::bernoulli_distribution::param().

2.54.1.8 template<typename _IntType > bool std::operator== ( const
std::geometric_distribution< _IntType > & _ dI, const
std::geometric_distribution< _IntType > & __d2 ) [inline]

Return true if two geometric distributions have the same parameters.

Definition at line 3738 of file random.h.

References std::geometric_distribution< _IntType >::param().

2.54.1.9 template<typename _IntType , typename _CharT , typename
_Traits > std::basic_istream< _CharT, _Traits > &
std::operator>> ( std::basic_istream< _CharT, _Traits > & __is,
std::geometric_distribution< _IntType > & _ x )

Extracts a geometric_distribution random number distribution __x from the input
stream ___is.

Parameters

__is An input stream.

__x A geometric_distribution random number generator engine.

Returns

The input stream with ___x extracted or in an error state.
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Definition at line 1019 of file random.tcc.

References std::ios_base::flags(), std::geometric_distribution< _IntType >::param(),
and std::skipws().

2.54.1.10 template<typename _CharT , typename _Traits >
std::basic_istream<_CharT, _Traits>& std::operator>>
( std::basic_istream< _CharT, _Traits > & __is,
std::bernoulli_distribution & _ x )

Extracts a bernoulli_distribution random number distribution __x from the input
stream __is.

Parameters

__is Aninput stream.

__x A bernoulli_distribution random number generator engine.

Returns

The input stream with ___x extracted or in an error state.

Definition at line 3399 of file random.h.

References std::bernoulli_distribution::param().

2.55 Poisson

Collaboration diagram for Poisson:

Random Number Distributions |«——— Poisson

Classes

* class std::discrete_distribution< _IntType >
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A discrete_distribution random number distribution.

* class std::exponential_distribution< _RealType >

An exponential continuous distribution for random numbers.

e class std::extreme_value_distribution< _RealType >

A extreme_value_distribution random number distribution.

e class std::piecewise_constant_distribution< _RealType >

A piecewise_constant_distribution random number distribution.

e class std::piecewise_linear_distribution< _RealType >

A piecewise_linear_distribution random number distribution.

* class std::poisson_distribution< _IntType >

A discrete Poisson random number distribution.

e class std::weibull_distribution< _RealType >

A weibull_distribution random number distribution.

Functions

* template<typename _IntType >
bool std::operator!= (const std::poisson_distribution< _IntType > &__dl1, const
std::poisson_distribution< _IntType > &__d2)

* template<typename _RealType >
bool std::operator!= (const std::extreme_value_distribution< _RealType > &_-
_d1, const std::extreme_value_distribution< _RealType > &__d2)

¢ template<typename _RealType >
bool std::operator!= (const std::piecewise_constant_distribution< _RealType >
&__dl1, const std::piecewise_constant_distribution< _RealType > &__d2)

¢ template<typename _RealType >
bool std::operator!= (const std::piecewise_linear_distribution< _RealType >
&__dl1, const std::piecewise_linear_distribution< _RealType > &__d2)

¢ template<typename _RealType >
bool std::operator!= (const std::exponential_distribution< _RealType > &__dlI,
const std::exponential_distribution< _RealType > &__d2)

¢ template<typename _RealType >
bool std::operator!= (const std::weibull_distribution< _RealType > &__dlI,
const std::weibull_distribution< _RealType > &__d2)

* template<typename _IntType >
bool std::operator!= (const std::discrete_distribution< _IntType > &__d1, const
std::discrete_distribution< _IntType > &__d2)
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template<typename _RealType , typename _CharT , typename _Traits >

std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::weibull_distribution< _RealType >
&)

template<typename _RealType , typename _CharT , typename _Traits >

std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::exponential_distribution< _RealType
> &)

template<typename _RealType , typename _CharT , typename _Traits >

std::basic_ostream< _CharT, _Traits > & std::operator<< (std::basic_-
ostream< _CharT, _Traits > &, const std::extreme_value_distribution< _-
RealType > &)

template <typename _RealType >
bool std::operator== (const std::exponential_distribution< _RealType > &__dl,
const std::exponential_distribution< _RealType > &__d2)

template <typename _RealType >
bool std::operator== (const std::piecewise_constant_distribution< _RealType >
&__d1, const std::piecewise_constant_distribution< _RealType > &__d2)

template <typename _RealType >
bool std::operator== (const std::piecewise_linear_distribution< _RealType >
&__d1, const std::piecewise_linear_distribution< _RealType > &__d2)

template<typename _IntType >
bool std::operator== (const std::discrete_distribution< _IntType > &__d1, const
std::discrete_distribution< _IntType > &__d2)

template <typename _RealType >
bool std::operator== (const std::extreme_value_distribution< _RealType > & _-
_dl, const std::extreme_value_distribution< _RealType > &__d2)

template <typename _RealType >
bool std::operator== (const std::weibull_distribution< _RealType > &__dl,
const std::weibull_distribution< _RealType > &__d2)

template<typename _RealType , typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<
_CharT, _Traits > &, std::exponential_distribution< _RealType > &)

template<typename _RealType , typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<

_CharT, _Traits > &, std::weibull_distribution< _RealType > &)

template<typename _RealType , typename _CharT , typename _Traits >
std::basic_istream< _CharT, _Traits > & std::operator>> (std::basic_istream<
_CharT, _Traits > &, std::extreme_value_distribution< _RealType > &)
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2.55.1 Function Documentation

2.55.1.1 template<typename _IntType > bool std::operator!= ( const
std::poisson_distribution< _IntType > & __dI, const
std::poisson_distribution< _IntType > & _ d2 ) [inline]

Return true if two Poisson distributions are different.

Definition at line 4140 of file random.h.

2.55.1.2 template<typename _RealType > bool std::operator!= ( const
std::extreme_value_distribution< _RealType > & __dI, const
std::extreme_value_distribution< _RealType > & _ d2 ) [inline]

Return true if two extreme value distributions have different parameters.

Definition at line 4640 of file random.h.

2.55.1.3 template<typename _RealType > bool std::operator!= ( const
std::piecewise_constant_distribution< _RealType > & __dI, const
std::piecewise_constant_distribution< _RealType > & _ d2 )
[inline]

Return true if two piecewise constant distributions have different parameters.

Definition at line 5070 of file random.h.

2.55.14 template<typename _RealType > bool std::operator!= ( const
std::piecewise_linear_distribution< _RealType > & _ dI, const
std::piecewise_linear_distribution< _RealType > & __ d2 )
[inline]

Return true if two piecewise linear distributions have different parameters.

Definition at line 5281 of file random.h.

2.55.1.5 template<typename _RealType > bool std::operator!= ( const
std::exponential_distribution< _RealType > & __dI, const
std::exponential_distribution< _RealType > & __d2 ) [inline]

Return true if two exponential distributions have different parameters.

Definition at line 4290 of file random.h.
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2.55.1.6 template<typename _RealType > bool std::operator!= (
const std::weibull_distribution< _RealType > & __dI, const
std::weibull_distribution< _RealType > & __ d2 ) [inline]

Return true if two Weibull distributions have different parameters.

Definition at line 4465 of file random.h.

2.55.1.7 template<typename _IntType > bool std::operator!= ( const
std::discrete_distribution< _IntType > & _ dI, const
std::discrete_distribution< _IntType > & _ d2 ) [inline]

Return true if two discrete distributions have different parameters.

Definition at line 4862 of file random.h.

2.55.1.8 template<typename _RealType , typename _CharT , typename _Traits
> std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ os, const
std::weibull_distribution< _RealType > & _ x )

Inserts a weibull_distribution random number distribution ___x into the output stream
os.

Parameters
__0s An output stream.

__x A weibull_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 2075 of file random.tcc.

References std::left(), and std::scientific().

2.55.1.9 template<typename _RealType , typename _CharT , typename _Traits
> std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ o0s, const
std::exponential_distribution< _RealType > & _ x )

Inserts a exponential_distribution random number distribution ___x into the output
stream ___ os.
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Parameters
__os An output stream.

__x A exponential_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 1555 of file random.tcc.

References std::ios_base::flags(), std::left(), and std::scientific().

2.55.1.10 template<typename _RealType , typename _CharT , typename
_Traits > std::basic_ostream< _CharT, _Traits > & std::operator<<
( std::basic_ostream< _CharT, _Traits > & _ os, const
std::extreme_value_distribution< _RealType > & _ x )

Inserts a extreme_value_distribution random number distribution ___x into the output
stream ___Os.

Parameters
__os An output stream.

__x A extreme_value_distribution random number distribution.

Returns

The output stream with the state of ___x inserted or in an error state.

Definition at line 2132 of file random.tcc.

References std::left(), and std::scientific().

2.55.1.11 template<typename _RealType > bool std::operator== ( const
std::exponential_distribution< _RealType > & _ dI, const
std::exponential_distribution< _RealType > & __d2 ) [inline]

Return true if two exponential distributions have the same parameters.
Definition at line 4280 of file random.h.

References std::exponential_distribution< _RealType >::param().
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2.55.1.12 template<typename _RealType > bool std::operator== ( const
std::piecewise_constant_distribution< _RealType > & __dI, const
std::piecewise_constant_distribution< _RealType > & __d2 )
[inline]

Return true if two piecewise constant distributions have the same parameters.
Definition at line 5060 of file random.h.

References std::piecewise_constant_distribution< _RealType >::param().

2.55.1.13 template<typename _RealType > bool std::operator== ( const
std::piecewise_linear_distribution< _RealType > & __dI, const
std::piecewise_linear_distribution< _RealType > & _ d2 )
[inline]

Return true if two piecewise linear distributions have the same parameters.
Definition at line 5271 of file random.h.

References std::piecewise_linear_distribution< _RealType >::param().

2.55.1.14 template<typename _IntType > bool std::operator== ( const
std::discrete_distribution< _IntType > & __dI, const
std::discrete_distribution< _IntType > & _d2 ) [inline]

Return true if two discrete distributions have the same parameters.
Definition at line 4852 of file random.h.

References std::discrete_distribution< _IntType >::param().

2.55.1.15 template<typename _RealType > bool std::operator== ( const
std::extreme_value_distribution< _RealType > & __dI, const
std::extreme_value_distribution< _RealType > & _ d2 )
[inline]

Return true if two extreme value distributions have the same parameters.
Definition at line 4630 of file random.h.

References std::extreme_value_distribution< _RealType >::param().
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2.55.1.16 template<typename _RealType > bool std::operator==
const std::weibull_distribution< _RealType > & __dI, const
std::weibull_distribution< _RealType > & __d2 ) [inline]
Return true if two Weibull distributions have the same parameters.
Definition at line 4455 of file random.h.

References std::weibull_distribution< _RealType >::param().

2.55.1.17 template<typename _RealType , typename _CharT ,
typename _Traits > std::basic_istream< _CharT, _Traits > &
std::operator>> ( std::basic_istream< _CharT, _Traits > & __is,
std::exponential_distribution< _RealType > & _ x )

Extracts a exponential_distribution random number distribution __x from the input
stream ___1is.

Parameters

__is An input stream.

__x A exponential_distribution random number generator engine.
Returns

The input stream with ___x extracted or in an error state.

Definition at line 1578 of file random.tcc.

References std::dec(), std::ios_base::flags(), std::exponential_distribution< _RealType
>::param(), and std::skipws().

2.55.1.18 template<typename _RealType , typename _CharT ,
typename _Traits > std::basic_istream< _CharT, _Traits > &
std::operator>> ( std::basic_istream< _CharT, _Traits > & __is,
std::weibull_distribution< _RealType > & _ x )

Extracts a weibull_distribution random number distribution ___x from the input stream
_ is.
Parameters
__is An input stream.
__x A weibull_distribution random number generator engine.
Returns

The input stream with ___x extracted or in an error state.
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Definition at line 2099 of file random.tcc.

References std::dec(), std::ios_base::flags(), std::weibull_distribution< _RealType
>::param(), and std::skipws().

2.55.1.19 template<typename _RealType , typename _CharT ,
typename _Traits > std::basic_istream< _CharT, _Traits > &
std::operator>> ( std::basic_istream< _CharT, _Traits > & __is,
std::extreme_value_distribution< _RealType > & _ x )

Extracts a extreme_value_distribution random number distribution ___x from the input
stream ___is.

Parameters

__is Aninput stream.

__x A extreme_value_distribution random number generator engine.

Returns

The input stream with ___x extracted or in an error state.

Definition at line 2156 of file random.tcc.

References std::dec(), std::ios_base::flags(), std::extreme_value_distribution< _-
RealType >::param(), and std::skipws().

2.56 Random Number Utilities

Collaboration diagram for Random Number Utilities:

Random Number Generation l«—— Random Number Utilities

Classes

* class std::seed_seq
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The seed_seq class generates sequences of seeds for random number generators.
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Chapter 3

Directory Documentation

3.1 include/backward/ Directory Reference

Directory dependency graph for include/backward/:

include

backward parallel

x86_64-unknown-linux-gnu




3.2 include/x86_64-unknown-linux-gnu/bits/ Directory Reference 269

Files

* file auto_ptr.h

« file backward_warning.h
e file binders.h

e file hash_fun.h

* file hash_map

¢ file hash_set

e file backward/hashtable.h
* file strstream

3.2 include/x86_64-unknown-linux-gnu/bits/ Directory
Reference

Directory dependency graph for include/x86_64-unknown-linux-gnu/bits/:

ext

il

x86 64-unknown-|inuW l6
a 7

bits 1? parallel
N\
\i 3
8

trl_impl

Files

¢ file atomic_word.h
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file basic_file.h

file c++allocator.h

file c++config.h

file c++io.h

file c++locale.h

file c++locale_internal.h
file x86_64-unknown-linux-gnu/bits/compatibility.h
file cpu_defines.h

file ctype_base.h

file ctype_inline.h

file ctype_noninline.h
file cxxabi_tweaks.h

file error_constants.h

file gthr-default.h

file gthr-posix.h

file gthr-single.h

file gthr-tpf.h

file gthr.h

file messages_members.h
file os_defines.h

file time_members.h
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3.3 include/bits/ Directory Reference

Directory dependency graph for include/bits/:

src backward

x86_64-unknown-linux-gnu

O N l N

profile

debug

trl_impl

Files

» file bits/algorithmfwd.h
« file allocator.h

¢ file atomic_0.h

¢ file atomic_2.h

¢ file atomic_base.h

¢ file atomicfwd_c.h

¢ file atomicfwd_cxx.h

¢ file basic_ios.h

¢ file basic_ios.tcc

* file basic_string.h
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file basic_string.tcc
file boost_concept_check.h
file c++0x_warning.h
file char_traits.h

file cmath.tcc

file codecvt.h

file concept_check.h
file cpp_type_traits.h
file deque.tcc

file forward_list.h

file forward_list.tcc
file fstream.tcc

file functexcept.h

file functional_hash.h
file gslice.h

file gslice_array.h

file bits/hashtable.h
file hashtable_policy.h
file indirect_array.h
file ios_base.h

file istream.tcc

file list.tcc

file locale_classes.h
file locale_classes.tcc
file locale_facets.h
file locale_facets.tcc
file locale_facets_nonio.h
file locale_facets_nonio.tcc
file localefwd.h

file mask_array.h

file move.h

file ostream.tcc

file ostream_insert.h
file postypes.h

file random.h

file random.tcc

file shared_ptr.h

file shared_ptr_base.h
file slice_array.h

file sstream.tcc

file stl_algo.h

file stl_algobase.h
file stl_bvector.h
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¢ file stl_construct.h

« file stl_deque.h

¢ file stl_function.h

* file stl_heap.h

o file stl_iterator.h

« file stl_iterator_base_funcs.h
* file stl_iterator_base_types.h
o file stl_list.h

* file stl_map.h

e file stl_multimap.h

¢ file stl_multiset.h

¢ file stl_numeric.h

« file stl_pair.h

* file stl_queue.h

* file stl_raw_storage_iter.h
e file stl_relops.h

o file stl_set.h

« file stl_stack.h

« file stl_tempbuf.h

o file stl_tree.h

¢ file stl_uninitialized.h

¢ file stl_vector.h

¢ file stream_iterator.h

* file streambuf.tcc

¢ file streambuf _iterator.h
* file stringfwd.h

e file unique_ptr.h

¢ file unordered_map.h

e file unordered_set.h

* file valarray_after.h

« file valarray_array.h

* file valarray_array.tcc

* file valarray_before.h

e file vector.tcc

273



274 Directory Documentation

3.4 include/debug/ Directory Reference

Directory dependency graph for include/debug/:

src

includ

debug x86_64-unknown-linux-gnu

ext//
@

profile

N

trl_impl
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Files

* file debug/bitset

* file debug.h

* file debug/deque

* file formatter.h

* file functions.h

* file debug/list

* file macros.h

« file debug/map

¢ file debug/map.h

* file debug/multimap.h

« file debug/multiset.h

¢ file safe_base.h

¢ file safe_iterator.h

¢ file safe_iterator.tcc

* file safe_sequence.h

* file debug/set

* file debug/set.h

¢ file debug/string

* file debug/unordered_map
* file debug/unordered_set

* file debug/vector
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3.5 include/decimal/ Directory Reference

Directory dependency graph for include/decimal/:

include

decimal

1

\ /

x86_64-unknown-linux-gnu

Files

* file decimal
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3.6

Directory dependency graph for include/ext/pb_ds/detail/:

Files

include/ext/pb_ds/detail/ Directory Reference

pb_ds

detail

/

y

parallel

file basic_types.hpp
file cond_dealtor.hpp

Y.

trl_impl

file constructors_destructor_fn_imps.hpp

file container_base_dispatch.hpp

file debug_map_base.hpp

file priority_queue_base_dispatch.hpp

file standard_policies.hpp
file tree_trace_base.hpp
file type_utils.hpp

file types_traits.hpp
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3.7 /mnt/share/src/gcc.svn-4_5-branch/libstdc++-
v3/doc/ Directory Reference

Directory dependency graph for /mnt/share/src/gcc.svn-4_5-branch/libstdc++-v3/doc/:

libstdc++-v3

doxygen doc

Directories

* directory doxygen
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3.8 /mnt/share/src/gcc.svn-4_5-branch/libstdc++-
v3/doc/doxygen/ Directory Reference

Directory dependency graph for /mnt/share/src/gcc.svn-4_5-branch/libstdc++-
v3/doc/doxygen/:

doc

doxygen

Files

« file doxygroups.cc
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3.9 include/ext/ Directory Reference

Directory dependency graph for include/ext/:

pclude
4

7
e x86_64-unknown-linux-gnu
2
AN

parallel

2 1

profile

N\l

trl_impl

Directories

* directory pb_ds

Files

* file ext/algorithm

* file array_allocator.h
* file atomicity.h

* file bitmap_allocator.h
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* file cast.h

* file codecvt_specializations.h
« file concurrence.h

* file debug_allocator.h
¢ file enc_filebuf.h

* file extptr_allocator.h
« file ext/functional

* file ext/iterator

¢ file malloc_allocator.h
* file ext/memory

¢ file mt_allocator.h

* file new_allocator.h

e file ext/numeric

¢ file numeric_traits.h

e file pod_char_traits.h
* file pointer.h

* file pool_allocator.h

¢ file rb_tree

* file rc_string_base.h

* file rope

* file ropeimpl.h

* file slist

* file sso_string_base.h
o file stdio_filebuf.h

* file stdio_sync_filebuf.h
* file string_conversions.h
¢ file throw_allocator.h
* file type_traits.h

* file typelist.h

* file vstring.h

e file vstring.tcc

* file vstring_fwd.h

e file vstring_util.h
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3.10 /mnt/share/src/gcc.svn-4_5-branch/

Reference

Directory dependency graph for /mnt/share/src/gcc.svn-4_5-branch/:

Directory

Ssrc

libstdc++-v3

gcc.svn-4_5-branch

4
6

include

Directories

* directory libstdc++-v3
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3.11 include/profile/impl/ Directory Reference

Directory dependency graph for include/profile/impl/:

profile

impl

\ N

Wi

ext
0
\%3 1

bits

.
5

trl_impl
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Files

* file profiler.h

* file profiler_container_size.h

* file profiler_hash_func.h

« file profiler_hashtable_size.h

* file profiler_list_to_slist.h

* file profiler_list_to_vector.h

* file profiler_map_to_unordered_map.h

* file profiler_node.h

* file profiler_state.h

* file profiler_trace.h

* file profiler_vector_size.h

« file profiler_vector_to_list.h
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3.12 include/ Directory Reference

Directory dependency graph for include/:

N\

backward include
1
bits decimal
\
18\l J3
x86_64-unknown-linux-gnu
AN
ext
] \?i\
6
parallel debug

trl_impl

o

src
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Directories

* directory backward

* directory bits

* directory debug

* directory decimal

* directory ext

* directory parallel

* directory profile

e directory trl

e directory trl_impl

* directory x86_64-unknown-linux-gnu

* file algorithm
* file array

* file atomic

« file bitset

* file cassert

* file ccomplex
* file cctype

e file cerrno

* file cfenv

« file cfloat

e file chrono

* file cinttypes
* file ciso646

e file climits

* file clocale

e file cmath

* file complex
* file complex.h
* file condition_variable
* file csetjmp

* file csignal

* file cstdarg

* file cstdbool
e file cstddef

* file cstdint

« file cstdio

* file cstdlib
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* file cstring

e file ctgmath

e file ctime

e file cwchar

* file cwctype

* file deque

e file fenv.h

e file fstream

e file functional
e file future

* file gstdint.h
* file iomanip

e file ios

e file iosfwd

e file iostream

* file istream

« file iterator

e file limits

e file list

e file locale

* file map

* file memory

e file mutex

e file numeric

e file ostream

* file queue

e file random

e file ratio

* file regex

« file set

e file sstream

« file stack

e file stdatomic.h
* file stdexcept
e file streambuf
* file string

* file system_error
* file tgmath.h
e file thread

* file tuple

* file type_traits
e file unordered_map
e file unordered_set
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* file utility
* file valarray

e file vector

3.13 /mnt/share/src/gcc.svn-4_5-branch/libstdc++-v3/
Directory Reference

Directory dependency graph for /mnt/share/src/gcc.svn-4_5-branch/libstdc++-v3/:

gcc.svn-4_5-branch

libsupc++

doc

libstdc++-v3

4
6

include

Directories

* directory doc

* directory libsupc++
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3.14 /mnt/share/src/gcc.svn-4_5-branch/libstdc++-
v3/libsupc++/ Directory Reference

Directory dependency graph for /mnt/share/src/gcc.svn-4_5-branch/libstdc++-
v3/libsupc++/:

libstdc++-v3

libsupc++

6

\ J

include

Files

* file cxxabi-forced.h

* file cxxabi.h

* file exception

* file exception_ptr.h

¢ file initializer_list

* file nested_exception.h
¢ file new

« file typeinfo
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3.15 include/parallel/ Directory Reference

Directory dependency graph for include/parallel/:

include

parallel

i AN

trl_impl
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Files

« file algo.h

* file algobase.h

« file parallel/algorithm

« file parallel/algorithmfwd.h
* file balanced_quicksort.h
« file parallel/base.h

¢ file basic_iterator.h

* file checkers.h

« file parallel/compatibility.h
* file compiletime_settings.h
* file equally_split.h

« file features.h

e file find.h

¢ file find_selectors.h

¢ file for_each.h

¢ file for_each_selectors.h
* file iterator.h

* file list_partition.h

* file losertree.h

* file merge.h

* file multiseq_selection.h
¢ file multiway_merge.h

* file multiway_mergesort.h
* file parallel/numeric

¢ file numericfwd.h

e file omp_loop.h

* file omp_loop_static.h

* file par_loop.h

* file parallel.h

* file partial_sum.h

* file partition.h

* file queue.h

* file quicksort.h

¢ file random_number.h

¢ file random_shuffle.h

* file search.h

* file set_operations.h

* file settings.h

e file sort.h

* file tags.h

* file types.h

¢ file unique_copy.h

* file workstealing.h
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3.16 include/ext/pb_ds/ Directory Reference

Directory dependency graph for include/ext/pb_ds/:

ext

oS

debug

trl_impl
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Directories

* directory detail

Files

* file assoc_container.hpp

* file exception.hpp

* file hash_policy.hpp

* file list_update_policy.hpp

* file priority_queue.hpp

* file tag_and_trait.hpp

* file tree_policy.hpp

* file trie_policy.hpp
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3.17 include/profile/ Directory Reference

Directory dependency graph for include/profile/:

x86_64-unknown-linux-gnu

include 1
1
/
ext

profile 42

k.

N

trl_impl

Directories

e directory impl
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Files

* file profile/base.h

* file profile/bitset

* file profile/deque

* file iterator_tracker.h

* file profile/list

* file profile/map

* file profile/map.h

* file profile/multimap.h

* file profile/multiset.h

» file profile/set

* file profile/set.h

* file profile/unordered_map
* file profile/unordered_set
* file profile/vector

3.18 /mnt/share/src/ Directory Reference

Directory dependency graph for /mnt/share/src/:

gcc.svn-4_5-branch

src

F

include

Directories

* directory gcc.svn-4_5-branch
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3.19

include/tr1/ Directory Reference

Directory dependency graph for include/trl/:

Files

include

trl <l_> bits

file tr1/ccomplex
file trl/cctype
file tr1/cfenv
file tr1/cfloat
file trl/cinttypes
file tr1/climits
file trl/cmath
file trl/complex
file tr1/cstdarg
file tr1/cstdbool
file tr1/cstdint

x86_64-unknown-linux-gnu

lz
10

trl_impl
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3.20

Directory dependency graph for include/tr1_impl/:

Files

file tr1/cstdio
file tr1/cstdlib
file trl/ctgmath
file trl/ctime
file tr1/cwchar
file trl/cwctype

include/tr1_impl/ Directory Reference

include

trl_impl

file tr1_impl/array

file boost_sp_counted_base.h
file tr1_impl/cctype

file tr1_impl/cfenv

file tr1_impl/cinttypes
file trl_impl/cmath

file tr1_impl/complex
file tr1_impl/cstdint
file tr1_impl/cstdio

file tr1_impl/cstdlib

file tr1_impl/cwchar
file tr1_impl/cwctype
file trl_impl/type_traits
file tr1_impl/utility
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3.21 include/x86_64-unknown-linux-gnu/  Directory
Reference

Directory dependency graph for include/x86_64-unknown-linux-gnu/:

1
e ¢
- N
/f include / §
1

7 o
/ I

bits x86_64-unknown-linux-gnu 45— parallel

AN
N
3
2
trl_impl

Directories

* directory bits
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Chapter 4

Namespace Documentation

4.1 _ gnu_cxx Namespace Reference

GNU extensions for public use.

Namespaces

* namespace __detail
* namespace typelist

Classes

e struct __common_pool_policy

Policy for shared __pool objects.

e class _ mt_alloc

This is a fixed size (power of 2) allocator which - when compiled with thread support

- will maintain one freelist per size per thread plus a global one. Steps are taken to

limit the per thread freelist sizes (by returning excess back to the global list).

Further details: http://gcc.gnu.org/onlinedocs/libstdc++/manual /bk0lptl12ch32.html.

e class __mt_alloc_base

Base class for _Tp dependent member functions.

e struct __per_type_pool_policy
Policy for individual __pool objects.
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class __pool< false >

Specialization for single thread.

class __pool< true >

Specialization for thread enabled, via gthreads.h.

class __pool_alloc

Allocator using a memory pool with a single lock.

class __pool_alloc_base

Base class for __pool_alloc.

struct __pool_base

Base class for pool object.

class __rc_string_base
class __scoped_lock

Scoped lock idiom.

class __versa_string

Template class __versa_string.
Data structure managing sequences of characters and character-like objects.

struct _Caster
struct _Char_types

Mapping from character type to associated types.

class _ExtPtr_allocator

An example allocator which uses a non-standard pointer type.

This allocator specifies that containers use a ’relative pointer’ as it’s pointer
type. (See ext/pointer.h) Memory allocation in this example is still performed using
std::allocator.

struct _Invalid_type
class _Pointer_adapter
class _Relative_pointer_impl

A storage policy for use with _Pointer_adapter<> which stores the pointer’s address
as an offset value which is relative to its own address.

class _Relative_pointer_impl< const _Tp >
class _Std_pointer_impl

A storage policy for use with _Pointer_adapter<> which yields a standard pointer.
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* struct _Unqualified_type
¢ struct annotate_base

Base class for checking address and label information about allocations. Create a
std::map between the allocated address (voidx) and a datum for annotations, which
are a pair of numbers corresponding to label and allocated size.

e class array_allocator

An allocator that uses previously allocated memory. This memory can be externally,
globally, or otherwise allocated.

e class array_allocator_base

Base class.

e class binary_compose

An SGI extension .

¢ class bitmap_allocator

Bitmap Allocator, primary template.

e struct char_traits

Base class used to implement std::char_traits.

e struct character

A POD class that serves as a character abstraction class.

¢ struct condition_base

Base struct for condition policy.

e struct constant_binary_fun

An SGI extension .

* struct constant_unary_fun

An SGI extension .

¢ struct constant_void_fun

An SGI extension .

e class debug_allocator
A meta-allocator with debugging bits, as per [20.4].
This is precisely the allocator defined in the C++ Standard.
— all allocation calls operator new

— all deallocation calls operator delete.
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¢ class enc_filebuf
class enc_filebuf.

* struct encoding_char_traits

encoding_char_traits

* class encoding_state

Extension to use iconv for dealing with character encodings.

* struct forced_error

Thown by exception safety machinery.

¢ class free_list

The free list class for managing chunks of memory to be given to and returned by the
bitmap_allocator.

* class hash_map

e class hash_multimap
¢ class hash_multiset

¢ class hash_set

e struct limit_condition

Base class for incremental control and throw.

¢ class malloc_allocator

An allocator that uses malloc.
This is precisely the allocator defined in the C++ Standard.

— all allocation calls malloc

— all deallocation calls free.

¢ class new_allocator

An allocator that uses global new, as per [20.4].
This is precisely the allocator defined in the C++ Standard.

— all allocation calls operator new

— all deallocation calls operator delete.

* struct projectlst

An SGI extension .

* struct project2nd

An SGI extension .

e struct random_condition
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Base class for random probability control and throw.

e struct rb_tree
e class recursive_init_error

Exception thrown by __cxa_guard_acquire.
6.7[stmt.dcl]/4: If control re-enters the declaration (recursively) while the object is
being initialized, the behavior is undefined.

e class rope
e struct selectlst

An SGI extension .

¢ struct select2nd

An SGI extension .

e class slist
¢ class stdio_filebuf

Provides a layer of compatibility for C/POSIX.

This GNU extension provides extensions for working with standard C FILEx’s and
POSIX file descriptors. It must be instantiated by the user with the type of character
used in the file stream, e.g., stdio_filebuf<char>.

* class stdio_sync_filebuf

Provides a layer of compatibility for C.

This GNU extension provides extensions for working with standard C FILEx’s. It
must be instantiated by the user with the type of character used in the file stream, e.g.,
stdio_filebuf<char>.

e class subtractive_rng
e struct temporary_buffer
¢ class throw_allocator_base

Allocator class with logging and exception generation control. Intended to be used as
an allocator_type in templatized code.
Note: Deallocate not allowed to throw.

e struct throw_allocator_limit

Allocator throwing via limit condition.

¢ struct throw_allocator_random

Allocator throwing via random condition.

¢ struct throw_value_base

Class with exception generation control. Intended to be used as a value_type in tem-
platized code.
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e struct throw_value_limit

Type throwing via limit condition.

e struct throw_value_random

Type throwing via random condition.

* class unary_compose

An SGI extension .

Typedefs

* typedef void(x __destroy_handler )(void x*)

* typedef __versa_string< char, std::char_traits< char >, std::allocator< char >,
__rc_string_base > __rc_string

o typedef __vstring __sso_string

* typedef __versa_string< charl6_t, std::char_traits< char16_t >, std::allocator<
charl6_t >, _ rc_string_base > __ul6rc_string

* typedef __ul6vstring __ul6sso_string

o typedef __ versa_string< charl6_t > __ ul6vstring

* typedef __versa_string< char32_t, std::char_traits< char32_t >, std::allocator<
char32_t >, _ rc_string_base > __u32rc_string

* typedef __u32vstring __u32sso_string
o typedef __versa_string< char32_t > __u32vstring
* typedef __ versa_string< char > __vstring

* typedef __versa_string< wchar_t, std::char_traits< wchar_t >, std::allocator<
wchar_t >, _ rc_string_base > __wrc_string

* typedef __wvstring __wsso_string

o typedef __ versa_string< wchar_t > __wvstring
* typedef rope< char > crope

* typedef rope< wchar_t > wrope

Enumerations

e enum { _S_num_primes }

e enum _Lock_policy { _S_single, _S_mutex, _S_atomic }

s I
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Functions

e static void __atomic_add (volatile _Atomic_word *__mem, int __val)

e static void __atomic_add_single (_Atomic_word *__mem, int __val)

e static _Atomic_word __attribute__ ((__unused__)) __ exchange_and_add_-
dispatch(_Atomic_word *__mem

* template<class _Tp >
void __aux_require_boolean_expr (const _Tp &__t)

* template<typename _ToType , typename _FromType >
_ToType __const_pointer_cast (const _FromType &__arg)

¢ template<typename _ToType , typename _FromType >
_ToType __const_pointer_cast (_FromType *x__arg)

¢ template<typename _Inputlterator , typename _Size , typename _Outputlterator >
pair< _Inputlterator, _Outputlterator > __copy_n (_Inputlterator __first, _Size
__count, _Outputlterator __result, input_iterator_tag)

¢ template<typename _RAlterator , typename _Size , typename _Outputlterator >
pair< _RAlterator, _Outputlterator > __copy_n (_RAlterator __first, _Size __ -
count, _Outputlterator __result, random_access_iterator_tag)

* template<typename _Inputlterator , typename _Distance >
void __distance (_Inputlterator __first, _Inputlterator __last, _Distance &__n,
std::input_iterator_tag)

* template<typename _RandomAccesslterator , typename _Distance >
void __distance (_RandomAccesslterator __first, _RandomAccesslterator __ -
last, _Distance &__n, std::random_access_iterator_tag)

¢ template<typename _ToType , typename _FromType >
_ToType __dynamic_pointer_cast (const _FromType &__arg)
¢ template<typename _ToType , typename _FromType >
_ToType __dynamic_pointer_cast (_FromType *__arg)
¢ void __error_type_must_be_a_signed_integer_type ()
e void __error_type_must_be_an_integer_type ()
¢ void __error_type_must_be_an_unsigned_integer_type ()
* static _Atomic_word __exchange_and_add (volatile _Atomic_word *__mem,

int __val)
e static _Atomic_word __exchange_and_add_single (_Atomic_word *__mem,
int __ val)

« else return __exchange_and_add_single (__mem, __val)

¢ template<class _Concept >
void __function_requires ()

¢ template<typename _Type >
bool __is_null_pointer (_Type *__ptr)

® template<typename _Type >
bool __is_null_pointer (_Type)

* int __lexicographical_compare_3way (const unsigned char x__firstl, const un-
signed char *__lastl, const unsigned char *__first2, const unsigned char *__-
last2)
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int __lexicographical_compare_3way (const char x__firstl, const char *__-
last1, const char *__first2, const char x__last2)

template <typename _Inputlteratorl , typename _Inputlterator2 >

int __lexicographical_compare_3way (_Inputlteratorl __firstl, _Inputlteratorl
__lastl, _Inputlterator2 __first2, _Inputlterator2 __last2)

template<typename _Tp >

const _Tp & __median (const _Tp &__a, const _Tp &__b, const _Tp &__c¢)
template<typename _Tp , typename _Compare >

const _Tp & __median (const _Tp &__a, const _Tp &__b, const _Tp &__c,
_Compare __comp)

crope::reference __mutable_reference_at (crope &

c, size_t _ 1)

template<typename _Tp , typename _Integer , typename _MonoidOperation >

_Tp _power (_Tp __x, _Integer __n, _MonoidOperation __monoid_op)
template <typename _Tp , typename _Integer >

_Tp__power (_Tp __x, _Integer _ n)

template<typename _Inputlterator , typename _RandomAccesslterator , typename _-
RandomNumberGenerator , typename _Distance >

_RandomAccesslterator __random_sample (_Inputlterator __ first, _-
Inputlterator __last, _RandomAccesslterator __out, _RandomNumberGenerator
&__rand, const _Distance __ n)

template<typename _Inputlterator , typename _RandomAccesslterator , typename _Distance >
_RandomAccesslterator __random_sample (_Inputlterator __ first, _-
Inputlterator __last, _RandomAccesslterator __out, const _Distance __n)

template<typename _ToType , typename _FromType >

_ToType __reinterpret_pointer_cast (const _FromType &__arg)
template<typename _ToType , typename _FromType >

_ToType __reinterpret_pointer_cast (_FromType *__arg)

_Slist_node_base * __slist make_link (_Slist_node_base *__prev_node, _-
Slist_node_base *__new_node)

_Slist_node_base * __slist_previous (_Slist_node_base *__head, const _Slist_-
node_base *__node)

const _Slist_node_base * __slist_previous (const _Slist_node_base *__head,
const _Slist_node_base *__node)

_Slist_node_base * __slist_reverse (_Slist_node_base *__node)

size_t __slist_size (_Slist_node_base *__node)

void __slist_splice_after (_Slist_node_base *__pos, _Slist_node_base *_ -
before_first, _Slist_node_base *__before_last)

void __slist_splice_after (_Slist_node_base *__pos, _Slist_node_base *_ -
head)

template<typename _ToType , typename _FromType >

_ToType __static_pointer_cast (const _FromType &__arg)

template<typename _ToType , typename _FromType >

_ToType __static_pointer_cast (_FromType *__arg)
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e size_t__stl_hash_string (const char x__s)

* unsigned long __stl_next_prime (unsigned long __n)

* template<typename _TRet, typename _Ret = _TRet, typename _CharT , typename... _Base>
_Ret __stoa (_TRet(x__convf)(const _CharT %, _CharT =%, _Base...), const char
+__name, const _CharT =__str, std::size_t *__idx, _Base..._ base)

¢ void __throw_concurrence_lock_error ()

¢ void __throw_concurrence_unlock_error ()

e void __throw_forced_error ()

¢ template<typename _String , typename _CharT = typename _String::value_type>
_String __to_xstring (int(x__convf)(_CharT x, std::size_t, const _CharT %, __-
builtin_va_list), std::size_t _ n, const _CharT *__fmt,...)

* template<typename _Inputlter , typename _Size , typename _ForwardIter >
pair< _Inputlter, _ForwardIter > __uninitialized_copy_n (_Inputlter __first, _-
Size __count, _Forwardlter __result, std::input_iterator_tag)

* template<typename _RandomAccesslter , typename _Size , typename _ForwardIter >
pair< _RandomAccesslter, _Forwardlter > __ uninitialized_copy_n (_-
RandomAccesslter __ first, _Size _ count, _ForwardIter __ result, std::random_-
access_iterator_tag)

¢ template<typename _Inputlter , typename _Size , typename _ForwardIter >
pair< _Inputlter, _Forwardlter > __uninitialized_copy_n (_Inputlter __first, _-
Size __count, _ForwardIter __result)

* template<typename _Inputlter , typename _Size , typename _Forwardlter , typename _Allocator >
pair< _Inputlter, _ForwardIter > __uninitialized_copy_n_a (_Inputlter __first,
_Size __count, _ForwardIter __result, _Allocator __alloc)

* template<typename _Inputlter , typename _Size , typename _Forwardlter , typename _Tp >
pair< _Inputlter, _ForwardlIter > __uninitialized_copy_n_a (_Inputlter __first,
_Size __count, _Forwardlter __result, std::allocator< _Tp >)

e void __verbose_terminate_handler ()

e size_t _Bit_scan_forward (size_t __num)

¢ template<typename _ForwardlIterator , typename _Allocator >
void _Destroy_const (_Forwardlterator __ first, _ForwardlIterator _ last, _-
Allocator __alloc)

® template<typename _Forwardlterator , typename _Tp >
void _Destroy_const (_Forwardlterator __first, _Forwardlterator __last, alloca-
tor< _Tp >)

* template<class _CharT , class _Traits >
void _Rope_fill (basic_ostream< _CharT, _Traits > &__o, size_t __n)

* template<class _CharT >
bool _Rope_is_simple (_CharT x)

¢ bool _Rope_is_simple (char %)

¢ bool _Rope_is_simple (wchar_t x)

* template<class _Rope_iterator >
void _Rope_rotate (_Rope_iterator __first, _Rope_iterator __middle, _Rope_-
iterator __last)
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template<class _CharT >

void _S_cond_store_eos (_CharT &)

void _S_cond_store_eos (char &__c¢)

void _S_cond_store_eos (wchar_t &_ c)

template<class _CharT >

_CharT _S_eos (_CharT x)

bool _S_is_basic_char_type (wchar_t %)

template<class _CharT >

bool _S_is_basic_char_type (_CharT x)

bool _S_is_basic_char_type (char x)

bool _S_is_one_byte_char_type (char %)

template<class _CharT >

bool _S_is_one_byte_char_type (_CharT x)

template<class _Operationl , class _Operation2 >

unary_compose< _Operationl, _Operation2 > composel (const _Operationl
&__fnl, const _Operation2 &__fn2)

template<class _Operationl , class _Operation2 , class _Operation3 >

binary_compose< _Operationl, _Operation2, _Operation3 > compose2 (const
_Operation] &__fnl, const _Operation2 &__fn2, const _Operation3 &__fn3)
template<class _Result >

constant_void_fun< _Result > constantO (const _Result &__val)

template<class _Result >

constant_unary_fun< _Result, _Result > constantl (const _Result &__val)
template<class _Result >

constant_binary_fun< _Result, _Result, _Result > constant2 (const _Result & _-
_val)

template <typename _Inputlterator , typename _Size , typename _Outputlterator >

pair< _Inputlterator, _Outputlterator > copy_n (_Inputlterator __first, _Size _-
_count, _Outputlterator __result)

template <typename _Inputlterator , typename _Tp , typename _Size >

void count (_Inputlterator __first, _Inputlterator __last, const _Tp &__value,
_Size &__n)

template<typename _Inputlterator , typename _Predicate , typename _Size >

void count_if (_Inputlterator __ first, _Inputlterator __last, _Predicate __pred,
_Size &__n)

template<typename _Inputlterator , typename _Distance >

void distance (_Inputlterator __first, _Inputlterator __last, _Distance &__n)
template<class _Tp >

_Tp identity_element (std::plus< _Tp >)

template<class _Tp >

_Tp identity_element (std::multiplies< _Tp >)

static _Atomic_word int __val if (__gthread_active_p()) return __exchange_-
and_add(__mem
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¢ template<typename _Forwardlter , typename _Tp >
void iota (_ForwardIter __first, _Forwardlter __last, _Tp __value)
¢ template<typename _RandomAccesslterator >
bool is_heap (_RandomAccesslterator __first, _RandomAccesslterator __last)
* template<typename _RandomAccesslterator , typename _StrictWeakOrdering >
bool is_heap (_RandomAccesslterator __first, _RandomAccesslterator __last, _-
StrictWeakOrdering __comp)
* template<typename _ForwardlIterator , typename _StrictWeakOrdering >
bool is_sorted (_Forwardlterator _ first, _Forwardlterator _ last, _-
StrictWeakOrdering __comp)
¢ template<typename _Forwardlterator >
bool is_sorted (_ForwardlIterator __first, _ForwardIterator __last)
* template<typename _Inputlterator] , typename _Inputlterator2 >
int lexicographical_compare_3way (_Inputlteratorl __firstl, _Inputlterator]l __-
lastl, _Inputlterator2 __first2, _Inputlterator2 __last2)
* template<class _Ret, class _Tp, class _Arg >
mem_funl_t< _Ret, _Tp, _Arg > mem_funl (_Ret(_Tp::x__f)(_Arg))
* template<class _Ret, class _Tp, class _Arg >
mem_funl_ref t< _Ret, _Tp, _Arg > mem_funl_ref (_Ret(_Tp::x__f)(_Arg))

* template<class _Value , class _HashFcn , class _EqualKey , class _Alloc >
bool operator!= (const hash_set< _Value, _HashFcn, _EqualKey, _Alloc > &_-
_hsl, const hash_set< _Value, _HashFcn, _EqualKey, _Alloc > &__hs2)

* template<typename _lIteratorL , typename _IteratorR , typename _Container >
bool operator!= (const __normal_iterator< _IteratorL, _Container > &__lhs,
const __normal_iterator< _IteratorR, _Container > &__rhs)

¢ template<typename _Iterator , typename _Container >
bool operator!= (const _ normal_iterator< _Iterator, _Container > &__lhs,
const __normal_iterator< _Iterator, _Container > &__rhs)

¢ template<typename _Tp , typename _Array >
bool operator!= (const array_allocator< _Tp, _Array > &, const array_-
allocator< _Tp, _Array > &)

¢ template<typename _Tpl , typename _Tp2 >
bool operator!= (const bitmap_allocator< _Tpl > &, const bitmap_allocator<
_Tp2 > &) throw ()

¢ template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>
bool operator!= (const _CharT *__lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > &__rhs)

¢ template<typename _Tp >
bool operator!= (const malloc_allocator< _Tp > &, const malloc_allocator<
_Tp>&)

¢ template<class _CharT , class _Alloc >
bool operator!= (const _Rope_const_iterator< _CharT, _Alloc > &__x, const
_Rope_const_iterator< _CharT, _Alloc > &__y)
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template <typename _Tp , typename _Poolp >

bool operator!= (const __mt_alloc< _Tp, _Poolp > &, const __mt_alloc< _Tp,
_Poolp > &)

template <typename _Tp >

bool operator!= (const new_allocator< _Tp > &, const new_allocator< _Tp >
&)

template<class _CharT , class _Alloc >

bool operator!= (const _Rope_iterator< _CharT, _Alloc > &__x, const _-
Rope_iterator< _CharT, _Alloc > &__y)

template<typename _Tpl , typename _Tp2 >

bool operator!= (const _Pointer_adapter< _Tpl > &__lhs, _Tp2 __rhs)
template <typename _Tpl , typename _Tp2 >

bool operator!= (_Tpl __lhs, const _Pointer_adapter< _Tp2 > &__rhs)
template <typename _Tpl , typename _Tp2 >

bool operator!= (const _Pointer_adapter< _Tpl > &__lhs, const _Pointer_-
adapter< _Tp2 > &__rhs)

template<class _Key , class _Tp, class _HF, class _EqKey , class _Alloc >

bool operator!= (const hash_multimap< _Key, _Tp, _HF, _EqKey, _Alloc >

&__hml, const hash_multimap< _Key, _Tp, _HF, _EqKey, _Alloc > &__hm?2)
template<typename _Tp >

bool operator!= (const _Pointer_adapter< _Tp > &__lhs, int __rhs)
template<class _CharT , class _Alloc >

bool operator!= (const rope< _CharT, _Alloc > &__x, const rope< _CharT,
_Alloc > &__y)

template <typename _Tp >

bool operator!= (int __lhs, const _Pointer_adapter< _Tp > &__rhs)

template <typename _Tp >

bool operator!= (const _Pointer_adapter< _Tp > &__lhs, const _Pointer_-
adapter< _Tp > &__rhs)

template<class _Val , class _HashFcn , class _EqualKey , class _Alloc >

bool operator!= (const hash_multiset< _Val, _HashFcn, _EqualKey, _Alloc >
&__hsl, const hash_multiset< _Val, _HashFcn, _EqualKey, _Alloc > &__hs2)
template <typename _Tp >

bool operator!= (const __pool_alloc< _Tp > &, const __pool_alloc< _Tp >
&)

template<class _CharT , class _Alloc >

bool operator!= (const _Rope_char_ptr_proxy< _CharT, _Alloc > &__X, const
_Rope_char_ptr_proxy< _CharT, _Alloc > &__y)

template <typename _Tp , typename _Cond >

bool operator!= (const throw_allocator_base< _Tp, _Cond > &, const throw_-
allocator_base< _Tp, _Cond > &)

template<class _Tp, class _Alloc >

bool operator!= (const slist< _Tp, _Alloc > &_SLI, const slist< _Tp, _Alloc
> &_SL2)
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¢ template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>
bool operator!= (const __versa_string< _CharT, _Traits, _Alloc, _Base > &__-
lhs, const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)

¢ template<typename _CharT , typename _Traits , typename _Alloc , template<< typename, typename,
typename > class _Base>
bool operator!= (const __versa_string< _CharT, _Traits, _Alloc, _Base > &__-
lhs, const _CharT *__rhs)

¢ template<class _Key , class _Tp , class _HashFn , class _EqlKey , class _Alloc >
bool operator!= (const hash_map< _Key, _Tp, _HashFn, _EqlKey, _Alloc >
&__hml, const hash_map< _Key, _Tp, _HashFn, _EqlKey, _Alloc > &__hm?2)

¢ template<class _Val, class _Key , class _HF, class _Ex, class _Eq, class _All >
bool operator!= (const hashtable< _Val, _Key, _HF, _Ex, _Eq, _All > &__htl,
const hashtable< _Val, _Key, _HF, _Ex, Eq, _All > &__ht2)

* template<typename _Cond >
throw_value_base< _Cond > operatorx (const throw_value_base< _Cond >
&__a, const throw_value_base< _Cond > &__b)

* template<class _CharT , class _Alloc >
_Rope_const_iterator< _CharT, _Alloc > operator+ (const _Rope_const_-
iterator< _CharT, _Alloc > &__x, ptrdiff_t __n)

* template<typename _lIterator , typename _Container >
__normal_iterator< _lIterator, _Container > operator+ (typename __normal_-
iterator< _Iterator, _Container >:difference_type __n, const __normal_-
iterator< _Iterator, _Container > &__ i)

¢ template<class _CharT , class _Alloc >
_Rope_const_iterator< _CharT, _Alloc > operator+ (ptrdiff_t _ n, const _-
Rope_const_iterator< _CharT, _Alloc > &__X)

¢ template<class _CharT , class _Alloc >
_Rope_iterator< _CharT, _Alloc > operator+ (const _Rope_iterator< _CharT,
_Alloc > &__x, ptrdiff_t __n)

* template<class _CharT , class _Alloc >
_Rope_iterator< _CharT, _Alloc > operator+ (ptrdiff_t _ n, const _Rope_-
iterator< _CharT, _Alloc > &_ X)

¢ template<class _CharT , class _Alloc >
rope< _CharT, _Alloc > operator+ (const rope< _CharT, _Alloc > &__left,
const rope< _CharT, _Alloc > &__right)

¢ template<class _CharT , class _Alloc >
rope< _CharT, _Alloc > operator+ (const rope< _CharT, _Alloc > &__left,
const _CharT *__right)

® template<class _CharT , class _Alloc >
rope< _CharT, _Alloc > operator+ (const rope< _CharT, _Alloc > &__left,
_CharT __right)

¢ template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,

typename > class _Base>
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__versa_string< _CharT, _Traits, _Alloc, _Base > operator+ (const __versa_-
string< _CharT, _Traits, _Alloc, _Base > &__lhs, _CharT __rhs)

template <typename _Cond >

throw_value_base< _Cond > operator+ (const throw_value_base< _Cond >
&__a, const throw_value_base< _Cond > &__b)

template <typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>

__versa_string< _CharT, _Traits, _Alloc, _Base > operator+ (const __versa_-
string< _CharT, _Traits, _Alloc, _Base > &__lhs, const __versa_string< _-
CharT, _Traits, _Alloc, _Base > &__rhs)

template <typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>

__versa_string< _CharT, _Traits, _Alloc, _Base > operator+ (const _CharT *_-
_lhs, const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)
template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>

__versa_string< _CharT, _Traits, _Alloc, _Base > operator+ (_CharT __lhs,
const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)

template <typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>

__versa_string< _CharT, _Traits, _Alloc, _Base > operator+ (const __versa_-
string< _CharT, _Traits, _Alloc, _Base > &__lhs, const _CharT *__rhs)
template<class _CharT , class _Alloc >

rope< _CharT, _Alloc > & operator+= (rope< _CharT, _Alloc > &__left,
const rope< _CharT, _Alloc > &__right)

template<class _CharT , class _Alloc >

rope< _CharT, _Alloc > & operator+= (rope< _CharT, _Alloc > &__left,
const _CharT *__right)

template<class _CharT , class _Alloc >

rope< _CharT, _Alloc > & operator+= (rope< _CharT, _Alloc > &__left, _-
CharT __right)

template<class _CharT , class _Alloc >

_Rope_const_iterator< _CharT, _Alloc > operator- (const _Rope_const_-
iterator< _CharT, _Alloc > &__x, ptrdiff_t__n)

template<typename _IteratorL , typename _IteratorR , typename _Container >

auto operator- (const __normal_iterator< _IteratorL, _Container > &__lhs,
const __normal_iterator< _IteratorR, _Container > &__rhs)-> decltype(__-
lhs.base()-__rhs.base())

template<typename _Iterator , typename _Container >

__normal_iterator< _Iterator, _Container >::difference_type operator- (const
__normal_iterator< _Iterator, _Container > &__lhs, const __normal_iterator<
_Iterator, _Container > &__rhs)

template<class _CharT , class _Alloc >

ptrdiff_t operator- (const _Rope_const_iterator< _CharT, _Alloc > &__x,
const _Rope_const_iterator< _CharT, _Alloc > &__y)
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¢ template<class _CharT , class _Alloc >
_Rope_iterator< _CharT, _Alloc > operator- (const _Rope_iterator< _CharT,
_Alloc > &__x, ptrdiff_t __n)

* template<class _CharT , class _Alloc >
ptrdiff_t operator- (const _Rope_iterator< _CharT, _Alloc > &__x, const _-
Rope_iterator< _CharT, _Alloc > &__y)

¢ template<typename _Cond >
throw_value_base< _Cond > operator- (const throw_value_base< _Cond >
&__a, const throw_value_base< _Cond > &__b)

* template<class _Tp, class _Alloc >
bool operator< (const slist< _Tp, _Alloc > &_SL1, const slist< _Tp, _Alloc
> &_SL2)

* template<typename _IteratorL , typename _IteratorR , typename _Container >
bool operator< (const __normal_iterator< _IteratorL, _Container > &__lhs,
const __normal_iterator< _IteratorR, _Container > &__rhs)

* template<typename _lIterator , typename _Container >
bool operator< (const __normal_iterator< _Iterator, _Container > &__lhs,
const __normal_iterator< _Iterator, _Container > &__rhs)

¢ template<typename _Tpl , typename _Tp2 >
bool operator< (const _Pointer_adapter< _Tpl > &__lhs, _Tp2 __rhs)

¢ template<class _CharT , class _Alloc >
bool operator< (const _Rope_const_iterator< _CharT, _Alloc > &__x, const
_Rope_const_iterator< _CharT, _Alloc > &__y)

* template<class _CharT , class _Alloc >
bool operator< (const _Rope_iterator< _CharT, _Alloc > &__Xx, const _-
Rope_iterator< _CharT, _Alloc > &__y)

¢ template<typename V , typename I, typename S >
bool operator< (const character< V, I, S > &lhs, const character< V, I, S >
&rhs)

* template<typename _Tpl , typename _Tp2 >
bool operator< (_Tpl __lhs, const _Pointer_adapter< _Tp2 > &__rhs)

* template<typename _Tpl , typename _Tp2 >
bool operator< (const _Pointer_adapter< _Tpl > &__lhs, const _Pointer_-
adapter< _Tp2 > &__rhs)

¢ template<class _CharT , class _Alloc >
bool operator< (const rope< _CharT, _Alloc > &__left, const rope< _CharT,
_Alloc > &__right)

¢ template<typename _CharT , typename _Traits , typename _Alloc , template<< typename, typename,
typename > class _Base>
bool operator< (const _CharT *__lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > &__rhs)

* template<typename _Cond >
bool operator< (const throw_value_base< _Cond > &__a, const throw_-
value_base< _Cond > &__b)
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template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>

bool operator< (const __versa_string< _CharT, _Traits, _Alloc, _Base > &__-
lhs, const _CharT *__rhs)

template <typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>

bool operator< (const __versa_string< _CharT, _Traits, _Alloc, _Base > &__-
lhs, const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)
template<typename _CharT , typename _Traits , typename _StoreT >

std::basic_ostream< _CharT, _Traits > & operator<< (std::basic_ostream< _-

CharT, _Traits > &__os, const _Pointer_adapter< _StoreT > &__p)
template<class _CharT , class _Traits , class _Alloc >

std::basic_ostream< _CharT, _Traits > & operator<< (std::basic_ostream< _-
CharT, _Traits > &__o, const rope< _CharT, _Alloc > &__1)

std::ostream & operator< < (std::ostream &os, const annotate_base &__b)
template<typename _Tp1 , typename _Tp2 >

bool operator<= (_Tpl __lhs, const _Pointer_adapter< _Tp2 > &__rhs)
template<typename _IteratorL , typename _IteratorR , typename _Container >

bool operator<= (const __normal_iterator< _IteratorL, _Container > &__lhs,
const __normal_iterator< _IteratorR, _Container > &__rhs)

template<typename _lIterator , typename _Container >

bool operator<= (const __normal_iterator< _Iterator, _Container > &__lhs,
const __normal_iterator< _Iterator, _Container > &__rhs)

template<class _CharT , class _Alloc >

bool operator<= (const _Rope_iterator< _CharT, _Alloc > &__x, const _-
Rope_iterator< _CharT, _Alloc > &__y)

template<typename _CharT , typename _Traits , typename _Alloc , template<< typename, typename,
typename > class _Base>

bool operator<= (const _CharT __lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > &__rhs)

template<class _CharT , class _Alloc >

bool operator<= (const _Rope_const_iterator< _CharT, _Alloc > &__x, const
_Rope_const_iterator< _CharT, _Alloc > &__y)

template <typename _Tpl , typename _Tp2 >

bool operator <= (const _Pointer_adapter< _Tpl > &__lhs, _Tp2 __rhs)
template <typename _Tpl , typename _Tp2 >

bool operator<= (const _Pointer_adapter< _Tpl > &__lhs, const _Pointer_-
adapter< _Tp2 > &__rhs)

template<class _CharT , class _Alloc >

bool operator<= (const rope< _CharT, _Alloc > &__x, const rope< _CharT,
_Alloc > &__y)

template <typename _Tp >

bool operator<= (const _Pointer_adapter< _Tp > &__lhs, const _Pointer_-
adapter< _Tp > &__rhs)
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¢ template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>
bool operator<= (const __versa_string< _CharT, _Traits, _Alloc, _Base > &_-
_lhs, const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)

* template<class _Tp, class _Alloc >
bool operator<= (const slist< _Tp, _Alloc > &_SL1, const slist< _Tp, _Alloc
> &_SL2)

¢ template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>
bool operator<= (const __versa_string< _CharT, _Traits, _Alloc, _Base > &_-
_lhs, const _CharT *__rhs)

¢ template<typename _IteratorL , typename _IteratorR , typename _Container >
bool operator== (const __normal_iterator< _IteratorL, _Container > & __lhs,
const __normal_iterator< _IteratorR, _Container > &__rhs)

* template<typename _Tp >
bool operator== (const _Pointer_adapter< _Tp > &__lhs, int __rhs)

¢ template<typename _Iterator , typename _Container >
bool operator== (const __normal_iterator< _Iterator, _Container > &__lhs,
const __normal_iterator< _Iterator, _Container > &__rhs)

* template<typename _Tp >
bool operator== (int __lhs, const _Pointer_adapter< _Tp > &__rhs)

* template<class _Key, class _Tp, class _HashFn, class _EqlKey , class _Alloc >
bool operator== (const hash_map< _Key, _Tp, _HashFn, _EqlKey, _Alloc >
&__hml, const hash_map< _Key, _Tp, _HashFn, _EqlKey, _Alloc > &__hm?2)

¢ template<class _CharT , class _Alloc >
bool operator== (const _Rope_char_ptr_proxy< _CharT, _Alloc > &__ X,
const _Rope_char_ptr_proxy< _CharT, _Alloc > &__y)

¢ template<typename _Tp , typename _Cond >
bool operator== (const throw_allocator_base< _Tp, _Cond > &, const throw_-
allocator_base< _Tp, _Cond > &)

* template<class _Value , class _HashFcn , class _EqualKey , class _Alloc >
bool operator== (const hash_set< _Value, _HashFcn, _EqualKey, _Alloc >
&__hsl, const hash_set< _Value, _HashFcn, _EqualKey, _Alloc > &__hs2)

¢ template<typename _Tp >
bool operator== (const __pool_alloc< _Tp > &, const __pool_alloc< _Tp >
&)

¢ template<class _CharT , class _Alloc >
bool operator== (const rope< _CharT, _Alloc > &__left, const rope< _CharT,
_Alloc > &__right)

* template<class _Val, class _Key , class _HF, class _Ex , class _Eq, class _All >
bool operator== (const hashtable< _Val, _Key, HF, _Ex, _Eq, _All > &__htl,

const hashtable< _Val, _Key, _HF, _Ex, _Eq, _All > &__ht2)
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template<class _Tp , class _Alloc >

bool operator== (const slist< _Tp, _Alloc > &_SL1, const slist< _Tp, _Alloc
> &_SL2)

template <typename _Tpl , typename _Tp2 >

bool operator== (const bitmap_allocator< _Tp1l > &, const bitmap_allocator<
_Tp2 > &) throw ()

template <typename _CharT , template< typename, typename, typename > class _Base>
__enable_if< std::__is_char< _CharT >::__value, bool >::__type operator==
(const __versa_string< _CharT, std::char_traits< _CharT >, std::allocator< _-
CharT >, _Base > &__lhs, const __versa_string< _CharT, std::char_traits< _-
CharT >, std::allocator< _CharT >, _Base > &__rhs)

template<class _CharT , class _Alloc >

bool operator== (const _Rope_iterator< _CharT, _Alloc > &__x, const _-
Rope_iterator< _CharT, _Alloc > &__y)

template<typename _Tpl , typename _Tp2 >

bool operator== (const _Pointer_adapter< _Tpl > &__lhs, const _Pointer_-
adapter< _Tp2 > &__rhs)

template<class _Key , class _Tp, class _HF, class _EqKey , class _Alloc >

bool operator== (const hash_multimap< _Key, _Tp, _HF, _EqKey, _Alloc >

&__hml, const hash_multimap< _Key, _Tp, _HF, _EqKey, _Alloc > &__hm?2)

template<typename _Tp >

bool operator== (const malloc_allocator< _Tp > &, const malloc_allocator<
Tp>&)

template<typename _Tp , typename _Poolp >

bool operator== (const __mt_alloc< _Tp, _Poolp > &, const __mt_alloc< _-
Tp, _Poolp > &)

template<typename _Tp >

bool operator== (const new_allocator< _Tp > &, const new_allocator< _Tp
> &)

template<typename V , typename I, typename S >

bool operator== (const character< V, I, S > &lhs, const character< V, I, S >
&rhs)

template<class _Val , class _HashFcn , class _EqualKey , class _Alloc >

bool operator== (const hash_multiset< _Val, _HashFcn, _EqualKey, _Alloc >
&__hsl, const hash_multiset< _Val, _HashFcn, _EqualKey, _Alloc > &__hs2)
template<typename _Tpl , typename _Tp2 >

bool operator== (_Tpl __lhs, const _Pointer_adapter< _Tp2 > &__rhs)
template<typename _Tpl , typename _Tp2 >

bool operator== (const _Pointer_adapter< _Tpl > &__lhs, _Tp2 __rhs)
template <typename _Tp >

bool operator== (const _Pointer_adapter< _Tp > &__lhs, const _Pointer_-
adapter< _Tp > &__rhs)

template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,

typename > class _Base>
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bool operator== (const __versa_string< _CharT, _Traits, _Alloc, _Base > &_-
_lhs, const _CharT *__rhs)

¢ template<typename _Cond >
bool operator== (const throw_value_base< _Cond > &__a, const throw_-
value_base< _Cond > &__b)

¢ template<typename _Tp , typename _Array >
bool operator== (const array_allocator< _Tp, _Array > &, const array_-
allocator< _Tp, _Array > &)

¢ template<class _CharT , class _Alloc >
bool operator== (const _Rope_const_iterator< _CharT, _Alloc > &__x, const
_Rope_const_iterator< _CharT, _Alloc > &__y)

¢ template<typename _CharT , typename _Traits , typename _Alloc , template<< typename, typename,
typename > class _Base>
bool operator== (const __versa_string< _CharT, _Traits, _Alloc, _Base > &_-
_lhs, const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)

¢ template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>
bool operator== (const _CharT =x__lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > &__rhs)

* template<typename _IteratorL , typename _IteratorR , typename _Container >
bool operator> (const __normal_iterator< _IteratorL, _Container > &__lhs,
const __normal_iterator< _IteratorR, _Container > &__rhs)

* template<typename _Tp >
bool operator> (const _Pointer_adapter< _Tp > &__lhs, const _Pointer_-
adapter< _Tp > &__rhs)

® template<typename _lIterator , typename _Container >
bool operator> (const __normal_iterator< _Iterator, _Container > &__lhs,
const __normal_iterator< _Iterator, _Container > &__rhs)

¢ template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>
bool operator> (const __versa_string< _CharT, _Traits, _Alloc, _Base > &__-
lhs, const _CharT *__rhs)

* template<class _CharT , class _Alloc >
bool operator> (const _Rope_const_iterator< _CharT, _Alloc > &__x, const
_Rope_const_iterator< _CharT, _Alloc > &__y)

* template<typename _Tpl , typename _Tp2 >
bool operator> (const _Pointer_adapter< _Tpl > &__lhs, _Tp2 __rhs)

* template<class _CharT , class _Alloc >
bool operator> (const _Rope_iterator< _CharT, _Alloc > &__x, const _-
Rope_iterator< _CharT, _Alloc > &__y)

* template<typename _Tpl , typename _Tp2 >
bool operator> (_Tpl __lhs, const _Pointer_adapter< _Tp2 > &__rhs)

¢ template<class _CharT , class _Alloc >
bool operator> (const rope< _CharT, _Alloc > &__x, const rope< _CharT,
_Alloc > &__y)
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template <typename _Tpl , typename _Tp2 >

bool operator> (const _Pointer_adapter< _Tpl > &__lhs, const _Pointer_-
adapter< _Tp2 > &__rhs)

template<class _Tp , class _Alloc >

bool operator> (const slist< _Tp, _Alloc > &_SL1, const slist< _Tp, _Alloc
> &_SL2)

template<typename _CharT , typename _Traits , typename _Alloc , template<< typename, typename,
typename > class _Base>

bool operator> (const _CharT «__lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > &__rhs)

template<typename _CharT , typename _Traits , typename _Alloc , template<< typename, typename,
typename > class _Base>

bool operator> (const __versa_string< _CharT, _Traits, _Alloc, _Base > &__-
lhs, const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)
template<class _CharT , class _Alloc >

bool operator>= (const _Rope_const_iterator< _CharT, _Alloc > &__x, const
_Rope_const_iterator< _CharT, _Alloc > &__y)

template<typename _CharT , typename _Traits , typename _Alloc , template<< typename, typename,
typename > class _Base>

bool operator>= (const __versa_string< _CharT, _Traits, _Alloc, _Base > & _-
_lhs, const __versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)
template<typename _lIterator , typename _Container >

bool operator>= (const __normal_iterator< _Iterator, _Container > &__lhs,
const __normal_iterator< _Iterator, _Container > &__rhs)

template <typename _Tp >

bool operator>= (const _Pointer_adapter< _Tp > &__lhs, const _Pointer_-
adapter< _Tp > &__rhs)

template<class _CharT , class _Alloc >

bool operator>= (const _Rope_iterator< _CharT, _Alloc > &__Xx, const _-
Rope_iterator< _CharT, _Alloc > &__y)

template <typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,

typename > class _Base>

bool operator>= (const _CharT *__lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > &__rhs)

template<class _CharT , class _Alloc >

bool operator>= (const rope< _CharT, _Alloc > &__x, const rope< _CharT,
_Alloc > &__y)

template<typename _Tpl , typename _Tp2 >

bool operator>= (const _Pointer_adapter< _Tpl > &__lhs, _Tp2 __rhs)
template <typename _IteratorL , typename _IteratorR , typename _Container >

bool operator>= (const __normal_iterator< _IteratorL, _Container > &__lhs,
const __normal_iterator< _IteratorR, _Container > &__rhs)

template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,

typename > class _Base>
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bool operator>= (const __versa_string< _CharT, _Traits, _Alloc, _Base > &_-
_lhs, const _CharT *__rhs)

¢ template<typename _Tpl , typename _Tp2 >
bool operator>= (_Tpl __lhs, const _Pointer_adapter< _Tp2 > &__rhs)

* template<class _Tp, class _Alloc >
bool operator>= (const slist< _Tp, _Alloc > &_SLI, const slist< _Tp, _Alloc
> &_SL2)

¢ template<typename _Tpl , typename _Tp2 >
bool operator>= (const _Pointer_adapter< _Tpl > &__lhs, const _Pointer_-
adapter< _Tp2 > &__rhs)

* template<typename _Tp , typename _Integer , typename _MonoidOperation >
_Tp power (_Tp __x, _Integer __n, _MonoidOperation __monoid_op)

* template<typename _Tp , typename _Integer >
_Tp power (_Tp __x, _Integer __n)

* template<typename _Inputlterator , typename _RandomAccesslterator , typename _-
RandomNumberGenerator >
_RandomAccesslterator random_sample (_Inputlterator __first, _Inputlterator
__last, _RandomAccesslterator __out_first, RandomAccesslterator __ out_last,
_RandomNumberGenerator &__rand)

¢ template<typename _Inputlterator , typename _RandomAccessIterator >
_RandomAccesslterator random_sample (_Inputlterator __first, _Inputlterator
_last, _RandomAccesslterator __out_first, _RandomAccesslterator __out_last)

¢ template<typename _Forwardlterator , typename _Outputlterator , typename _Distance , typename
_RandomNumberGenerator >
_Outputlterator random_sample_n (_ForwardlIterator __first, _ForwardlIterator
__last, _Outputlterator __out, const _Distance __n, _RandomNumberGenerator
&__rand)

* template<typename _ForwardlIterator , typename _Outputlterator , typename _Distance >
_Outputlterator random_sample_n (_Forwardlterator __first, _ForwardlIterator
__last, _Outputlterator __out, const _Distance __n)

* void rotate (_Rope_iterator< char, _ STL_DEFAULT_ALLOCATOR(char)>
__first, _Rope_iterator< char, __ STL_DEFAULT_ALLOCATOR(char)> __-
middle, _Rope_iterator< char, _ STL_DEFAULT_ALLOCATOR(char)> __ -
last)

* double stod (const __vstring &__str, std::size_t x__idx=0)

* float stof (const __vstring &__str, std::size_t *__idx=0)

* int stoi (const __vstring &__str, std::size_t *__idx=0, int __base=10)

* long stol (const __vstring &__str, std::size_t *__idx=0, int __base=10)

¢ long double stold (const __vstring &__str, std::size_t *__idx=0)

* long long stoll (const __vstring &__str, std::size_t x__idx=0, int __base=10)

e unsigned long stoul (const __vstring &__str, std::size_t x__idx=0, int __-
base=10)

* unsigned long long stoull (const __vstring &__str, std::size_t *__idx, int __-
base=10)
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template<class _Key , class _Tp , class _HashFn , class _EqlKey , class _Alloc >

void swap (hash_multimap< _Key, _Tp, _HashFn, _EqlKey, _Alloc > &__-
hm1, hash_multimap< _Key, _Tp, _HashFn, _EqlKey, _Alloc > &__hm?2)
template<class _CharT , class __Alloc >

void swap (_Rope_char_ref_proxy< _CharT, __Alloc > __a, _Rope_char_ref_-
proxy< _CharT, __Alloc > __b)

template <typename _Cond >

void swap (throw_value_base< _Cond > &__a, throw_value_base< _Cond >
&__b)

template<class _Tp, class _Alloc >

void swap (slist< _Tp, _Alloc > &__x, slist< _Tp, _Alloc > &__y)

template <typename _Tp >

void swap (_ExtPtr_allocator< _Tp > &__larg, _ExtPtr_allocator< _Tp > &_-
_rarg)

template<class _Key , class _Tp , class _HashFn , class _EqlKey , class _Alloc >

void swap (hash_map< _Key, _Tp, _HashFn, _EqlKey, _Alloc > &__hml,
hash_map< _Key, _Tp, _HashFn, _EqlKey, _Alloc > &__hm?2)

template<class _Val , class _HashFcn , class _EqualKey , class _Alloc >

void swap (hash_multiset< _Val, _HashFcn, _EqualKey, _Alloc > &__hsl,
hash_multiset< _Val, _HashFcn, _EqualKey, _Alloc > &__hs2)
template<typename _CharT , typename _Traits , typename _Alloc , template< typename, typename,
typename > class _Base>

void swap (__versa_string< _CharT, _Traits, _Alloc, _Base > &__lhs, _ -
versa_string< _CharT, _Traits, _Alloc, _Base > &__rhs)

template<class _Val , class _HashFcn , class _EqualKey , class _Alloc >

void swap (hash_set< _Val, _HashFcn, _EqualKey, _Alloc > &__hsl, hash_-

set< _Val, _HashFcn, _EqualKey, _Alloc > &__hs2)
template<class _Val , class _Key , class _HF , class _Extract , class _EqKey , class _All >
void swap (hashtable< _Val, _Key, _HF, _Extract, _EqKey, _All > &__htl,

hashtable< _Val, _Key, _HF, _Extract, _EqKey, _All > &__ht2)

template<class _CharT , class _Alloc >

void swap (rope< _CharT, _Alloc > &__x, rope< _CharT, _Alloc > &__y)
__vstring to_string (long double __val)
__vstring to_string (double __val)

__vstring to_string (float __val)

__vstring to_string (unsigned __val)
__vstring to_string (unsigned long __val)
__vstring to_string (unsigned long long __val)
__vstring to_string (int __val)

__vstring to_string (long long __val)
__vstring to_string (long __val)

__wuvstring to_wstring (double __val)
__wvstring to_wstring (long long __val)
__wvstring to_wstring (long double __val)
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e __ wvstring to_wstring (long __val)

e __ wvstring to_wstring (float __val)

e __ wystring to_wstring (unsigned long __val)

e __wvstring to_wstring (unsigned long long __val)

e __wvstring to_wstring (unsigned __val)

e __ wvstring to_wstring (int __val)

¢ template<typename _Inputlter , typename _Size , typename _ForwardlIter >
pair< _Inputlter, _ForwardlIter > uninitialized_copy_n (_Inputlter __first, _Size
__count, _Forwardlter __result)

Variables

* static const _Lock_policy __default_lock_policy

e static const unsigned long __stl_prime_list [_S_num_primes]

e static _Atomic_word int __val __val

e rope< _CharT, _Alloc > identity_element (_Rope_Concat_fn< _CharT, _-
Alloc >)

4.1.1 Detailed Description

GNU extensions for public use.

4.1.2 Function Documentation

4.1.2.1 template<typename _ToType , typename _FromType > _ToType
__gnu_cxx::__static_pointer_cast ( const _FromType & __arg )
[inline]

Casting operations for cases where _FromType is not a standard pointer. _ToType can
be a standard or non-standard pointer. Given that _FromType is not a pointer, it must
have a get() method that returns the standard pointer equivalent of the address it points
to, and must have an element_type typedef which names the type it points to.

Definition at line 61 of file cast.h.
References __static_pointer_cast().

Referenced by __static_pointer_cast().

4.1.2.2 template<typename _ToType , typename _FromType > _ToType
__gnu_cxx::__static_pointer_cast ( _FromType x __arg ) [inline]

Casting operations for cases where _FromType is a standard pointer. _ToType can be
a standard or non-standard pointer.
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Definition at line 89 of file cast.h.

References __static_pointer_cast().

4.1.2.3 size_t __gnu_cxx::_Bit_scan_forward ( size_t _ num ) [inline]

Generic Version of the bsf instruction.
Definition at line 513 of file bitmap_allocator.h.

Referenced by ___gnu_cxx::bitmap_allocator< _Tp >::_M_allocate_single_object().

4.1.2.4 template<typename _CharT , typename _Traits , typename _Alloc ,
template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator!= ( const _CharT x __lhs, const __versa_string<
_CharT, _Traits, _Alloc, _Base > & _ rhs ) [inline]

Test difference of C string and string.

Parameters
__lhs Cstring.
__rhs String.
Returns

True if __rhs.compare(__lhs) = 0. False otherwise.

Definition at line 2175 of file vstring.h.

4.1.2.5 template<typename _CharT , typename _Traits , typename _Alloc ,
template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator!= ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __rhs ) [inline]

Test difference of two strings.

Parameters

__lhs First string.
__rhs Second string.

Returns

True if __lhs.compare(__rhs) = 0. False otherwise.

Definition at line 2162 of file vstring.h.
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4.1.2.6 template<typename _CharT , typename _Traits , typename _Alloc ,
template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator!= ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ihs, const _CharT x __rhs ) [inline]

Test difference of string and C string.

Parameters

__lhs String.

__rhs C string.

Returns

True if __lhs.compare(__rhs) = 0. False otherwise.

Definition at line 2188 of file vstring.h.

4.1.2.7 template<typename _CharT , typename _Traits , typename
_Alloc , template< typename, typename, typename > class
_Base> __versa_string< _CharT, _Traits, _Alloc, _Base >
__gnu_cxx::operator+ ( const __versa_string< _CharT, _Traits, _Alloc,
_Base > & __lhs, _CharT __rhs )

Concatenate string and character.

Parameters

__lhs First string.

__rhs Last string.

Returns

New string with __[hs followed by __rhs.

Definition at line 239 of file vstring.tcc.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::append(),
__gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::push_back(), __gnu_-
cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::reserve(), and __gnu_cxx::_-
_versa_string< _CharT, _Traits, _Alloc, _Base >::size().
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4.1.2.8 template<typename _CharT , typename _Traits , typename
_Alloc , template< typename, typename, typename > class
_Base> __versa_string< _CharT, _Traits, _Alloc, _Base >
__gnu_cxx::operator+ ( const __versa_string< _CharT, _Traits, _Alloc,
_Base > & __lhs, const __versa_string< _CharT, _Traits, _Alloc,
_Base > & __rhs )

Concatenate two strings.

Parameters
__lhs First string.

__rhs Last string.

Returns

New string with value of __[hs followed by __rhs.

Definition at line 179 of file vstring.tcc.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::append(),
__gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >:rreserve(), and __ -
gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::size().

4.1.2.9 template<typename _CharT , typename _Traits , typename
_Alloc , template< typename, typename, typename > class
_Base> __versa_string< _CharT, _Traits, _Alloc, _Base >
__gnu_cxx::operator+ ( const _CharT « __lhs, const __versa_string<
_CharT, _Traits, _Alloc, _Base > & _ rhs )

Concatenate C string and string.

Parameters
__lhs First string.

__rhs Last string.

Returns

New string with value of __[hs followed by __rhs.

Definition at line 192 of file vstring.tcc.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::size().
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4.1.2.10 template<typename _CharT , typename _Traits , typename
_Alloc , template< typename, typename, typename > class
_Base> __versa_string< _CharT, _Traits, _Alloc, _Base >
__gnu_cxx::operator+ ( _CharT __Ilhs, const __versa_string<
_CharT, _Traits, _Alloc, _Base > & _ rhs )

Concatenate character and string.

Parameters
__lhs First string.

__rhs Last string.

Returns

New string with __[hs followed by __rhs.

Definition at line 209 of file vstring.tcc.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::append(),

__gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::push_back(), __gnu_-
cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::reserve(), and __gnu_cxx::_-
_versa_string< _CharT, _Traits, _Alloc, _Base >::size().

4.1.2.11 template<typename _CharT , typename _Traits , typename
_Alloc , template< typename, typename, typename > class
_Base> __versa_string< _CharT, _Traits, _Alloc, _Base >
__gnu_cxx::operator+ ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ilhs, const _CharT x __rhs )

Concatenate string and C string.

Parameters
__lhs First string.

__rhs Last string.

Returns

New string with __[hs followed by __rhs.

Definition at line 222 of file vstring.tcc.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::size().
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4.1.2.12 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator< ( const _CharT x __Ilhs, const __versa_string<
_CharT, _Traits, _Alloc,_Base > & _ rhs ) [inline]

Test if C string precedes string.

Parameters

__lhs C string.
__rhs String.

Returns

True if __lhs precedes __rhs. False otherwise.

Definition at line 2228 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().

4.1.2.13 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator< ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __lhs, const _CharT x _ rhs ) [inline]

Test if string precedes C string.

Parameters

__lhs String.
__rhs C string.

Returns

True if __lhs precedes __rhs. False otherwise.

Definition at line 2215 of file vstring.h.

4.1.2.14 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator< ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ihs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > & _ rhs ) [inline]

Test if string precedes string.
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Parameters

__lhs First string.

__rhs Second string.

Returns

True if __lhs precedes __rhs. False otherwise.

Definition at line 2202 of file vstring.h.

4.1.2.15 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base>
bool __gnu_cxx::operator<= ( const _CharT « __lhs, const
__versa_string< _CharT, _Traits, _Alloc, _Base > & __rhs )
[inline]

Test if C string doesn’t follow string.

Parameters

__lhs C string.
__rhs String.

Returns

True if __lhs doesn’t follow __rhs. False otherwise.

Definition at line 2308 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base

>::compare().

4.1.2.16 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator<= ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ihs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > & _ rhs ) [inline]

Test if string doesn’t follow string.

Parameters

__lhs First string.

__rhs Second string.
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Returns

True if _ lhs doesn’t follow __ rhs. False otherwise.

Definition at line 2282 of file vstring.h.

4.1.2.17 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator<= ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ilhs, const _CharT « _ rhs ) [inline]

Test if string doesn’t follow C string.

Parameters

__lhs String.
__rhs C string.

Returns

True if __lhs doesn’t follow __rhs. False otherwise.

Definition at line 2295 of file vstring.h.

4.1.2.18 template<typename _Tp > bool __gnu_cxx::operator== ( const
_Pointer_adapter< _Tp > & __lhs, const _Pointer_adapter< _Tp >
& _rhs ) [inline]

Comparison operators for _Pointer_adapter defer to the base class’es comparison op-
erators, when possible.

Definition at line 529 of file pointer.h.

4.1.2.19 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator== ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ihs, const _CharT x _ rhs ) [inline]

Test equivalence of string and C string.

Parameters

__lhs String.
__rhs C string.
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Returns

True if __lhs.compare(__rhs) == 0. False otherwise.

Definition at line 2148 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().

4.1.2.20 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator== ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ihs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > & _ rhs ) [inline]

Test equivalence of two strings.

Parameters

__lhs First string.

__rhs Second string.

Returns

True if __lhs.compare(__rhs) == 0. False otherwise.

Definition at line 2111 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().

4.1.2.21 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base>
bool __gnu_cxx::operator== ( const _CharT x __lhs, const
__versa_string< _CharT, _Traits, _Alloc, _Base > & _ rhs )
[inline]

Test equivalence of C string and string.

Parameters

__lhs C string.
__rhs String.

Returns

True if __rhs.compare(__lhs) == 0. False otherwise.
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Definition at line 2135 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().

4.1.2.22 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator> ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & _ Ilhs, const _CharT x _ rhs ) [inline]

Test if string follows C string.

Parameters

__lhs String.
__rhs C string.

Returns

True if __ lhs follows __ rhs. False otherwise.

Definition at line 2255 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().

4.1.2.23 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator> ( const _CharT x __Ilhs, const __versa_string<
_CharT, _Traits, _Alloc,_Base > & _ rhs ) [inline]

Test if C string follows string.

Parameters

__lhs C string.
__rhs String.

Returns

True if __[hs follows __rhs. False otherwise.

Definition at line 2268 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().
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4.1.2.24 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator> ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __lhs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > & _ rhs ) [inline]

Test if string follows string.

Parameters
__lhs First string.

__rhs Second string.

Returns

True if __ lhs follows __ rhs. False otherwise.

Definition at line 2242 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().

4.1.2.25 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator>= ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __Ihs, const __versa_string< _CharT, _Traits,
_Alloc, _Base > & _ rhs ) [inline]

Test if string doesn’t precede string.

Parameters
__lhs First string.

__rhs Second string.

Returns

True if __lhs doesn’t precede __rhs. False otherwise.

Definition at line 2322 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().
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4.1.2.26 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base>
bool __gnu_cxx::operator>= ( const _CharT « __lhs, const
__versa_string< _CharT, _Traits, _Alloc, _Base > & __rhs )
[inline]

Test if C string doesn’t precede string.

Parameters
__lhs C string.

__rhs String.

Returns

True if __Ihs doesn’t precede __rhs. False otherwise.

Definition at line 2348 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().

4.1.2.27 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> bool
__gnu_cxx::operator>= ( const __versa_string< _CharT, _Traits,
_Alloc, _Base > & __lhs, const _CharT x _ rhs ) [inline]

Test if string doesn’t precede C string.

Parameters

__lhs String.

__rhs C string.

Returns

True if __lhs doesn’t precede __rhs. False otherwise.

Definition at line 2335 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base
>::compare().
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4.1.2.28 template<typename _CharT , typename _Traits , typename _Alloc
, template< typename, typename, typename > class _Base> void
__gnu_cxx::swap ( __versa_string< _CharT, _Traits, _Alloc, _Base >
& __lhs, _ versa_string< _CharT, _Traits, _Alloc, _Base > & __rhs
) [inline]

Swap contents of two strings.

Parameters

__lhs First string.

__rhs Second string.

Exchanges the contents of __/hs and __rhs in constant time.
Definition at line 2362 of file vstring.h.

References __gnu_cxx::__versa_string< _CharT, _Traits, _Alloc, _Base >::swap().

4.2 _ gnu_cxx::__detail Namespace Reference

Implementation details not part of the namespace __gnu_cxx interface.

Classes

e class ___mini_vector

__mini_vector<> is a stripped down version of the full-fledged std::vector<>.

¢ class _Bitmap_counter

The bitmap counter which acts as the bitmap manipulator, and manages the bit-
manipulation functions and the searching and identification functions on the bit-map.

e class _Ffit finder

The class which acts as a predicate for applying the first-fit memory allocation policy
for the bitmap allocator.

Enumerations

e enum { _S_max_rope_depth }
e enum { bits_per_byte, bits_per_block }
e enum _Tag { _S_leaf, _S_concat, _S_substringfn, _S_function }

s I
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Functions

* void __bit_allocate (size_t *__pbmap, size_t __pos) throw ()

* void __bit_free (size_t *__pbmap, size_t __pos) throw ()

¢ template<typename _Forwardlterator , typename _Tp , typename _Compare >
_ForwardlIterator __lower_bound (_ForwardlIterator __first, _Forwardlterator _-
_last, const _Tp &__val, _Compare __comp)

¢ template<typename _AddrPair >
size_t __num_bitmaps (_AddrPair __ap)

¢ template<typename _AddrPair >
size_t __num_blocks (_AddrPair __ap)

4.2.1 Detailed Description

Implementation details not part of the namespace __gnu_cxx interface.

4.2.2 Function Documentation

4.2.2.1 void __gnu_cxx::__detail::__bit_allocate ( size_t x _ pbmap, size_t
__pos )throw () [inline]

Mark a memory address as allocated by re-setting the corresponding bit in the bit-map.

Definition at line 492 of file bitmap_allocator.h.

Referenced by __gnu_cxx::bitmap_allocator< _Tp >::_M_allocate_single_object().

4.2.2.2 void __gnu_cxx::__detail::__bit_free ( size_t « __pbmap, size_t __pos
) throw () [inline]

Mark a memory address as free by setting the corresponding bit in the bit-map.

Definition at line 503 of file bitmap_allocator.h.

Referenced by __ gnu_cxx::bitmap_allocator< _Tp >::_M_deallocate_single_-
object().

4.2.2.3 template<typename _AddrPair > size_t _ gnu_-
cxx::__detail::__num_bitmaps ( _AddrPair __ap )
[inline]

The number of Bit-maps pointed to by the address pair passed