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1 Todo List

Member __glibcxx_check_insert_range_after (_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)
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Class __gnu_cxx::hash_map< _Key, _Tp, _HashFn, _EqualKey, _Alloc >
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

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

Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual/documentation—
_style.html
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Class __gnu_cxx::hash_multiset< _Value, _HashFcn, _EqualKey, _Alloc >
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Class __gnu_cxx::hash_set< _Value, _HashFcn, _EqualKey, _Alloc >
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Member __gnu_cxx::power (_Tp _ x, _Integer __n)
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Member __gnu_cxx::power (_Tp _ x, _Integer __n, _MonoidOperation __monoid_op)
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Member __gnu_cxx::random_sample (_Inputlterator __first, _Inputlterator __last, _RandomAccesslterator __ -
out_first, _RandomAccesslterator __out_last, _RandomNumberGenerator &__rand)
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual/documentation—
_style.html

Member __gnu_cxx::random_sample (_Inputlterator __first, _Inputlterator __ last, _RandomAccessliterator __ -
out_first, _RandomAccesslterator __ out_last)
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Member __gnu_cxx::random_sample_n (_Forwardlterator __first, _Forwardlterator __last, _Outputlterator __ -
out, const _Distance __n)
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Member __gnu_cxx::random_sample_n (_Forwardlterator __first, _Forwardlterator _ last, _Outputlterator __ -
out, const _Distance __n, _RandomNumberGenerator &__rand)
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation-—
_style.html

Class __gnu_cxx::rb_tree< _Key, _Value, _KeyOfValue, _Compare, _Alloc >
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Class __gnu_cxx::rope< _CharT, _Alloc >
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Class __gnu_cxx::slist< _Tp, _Alloc >
Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Member __gnu_debug::_Safe_iterator< _lterator, _Sequence >::operator-> () const noexcept
Make this correct w.r.t. iterators that return proxies

Member __gnu_debug::_Safe_local_iterator< _lterator, _Sequence >::operator-> () const
Make this correct w.r.t. iterators that return proxies
Class std::basic_string< _CharT, _Traits, _Alloc >

Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Member std::regex_traits< _Ch_type >::transform_primary (_Fwd_iter __ first, _Fwd_iter _ last) const
Implement this function correctly.
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2 Module Documentation

2 Module Documentation

2.1 Extensions

Collaboration diagram for Extensions:

Policy-Based Data Structures

Extensions

T SGl

Modules

* Policy-Based Data Structures
+ SGI

Classes

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

2.1.1 Detailed Description

Components generally useful that are not part of any standard.
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Collaboration diagram for SGl:

Classes

Functions
¢ template<typename _Tp >
const _Tp & __gnu_cxx::__median (const _Tp &__a, const _Tp &__ b, const_Tp & c)
* template<typename _Tp, typename _Compare >

class __gnu_cxx::
struct __gnu_cxx

class __gnu_cxx::
class __gnu_cxx::
class __gnu_cxx::
class __gnu_cxx::

struct __gnu_cxx::
struct ___gnu_cxx::
struct __gnu_cxx::

class __gnu_cxx::

struct ___gnu_cxx::
struct ___gnu_cxx::

class __gnu_cxx::
class __gnu_cxx::
struct __gnu_cxx:
class __gnu_cxx::

Extensions |(«@¢——— SGI

binary_compose< _Operation1, _Operation2, _Operation3 >

:constant_binary_fun< _Result, _Arg1, _Arg2 >
struct __gnu_cxx::
struct __gnu_cxx::

constant_unary_fun< _Result, _Argument >
constant_void_fun< _Result >

hash_map< _Key, _Tp, _HashFn, _EqualKey, _Alloc >
hash_multimap< _Key, _Tp, _HashFn, _EqualKey, _Alloc >
hash_multiset< _Value, _HashFcn, _EqualKey, _Alloc >
hash_set< _Value, _HashFcn, _EqualKey, _Alloc >
projectist< _Arg1, _Arg2 >

project2nd< _Arg1, _Arg2 >

rb_tree< _Key, _Value, _KeyOfValue, _Compare, _Alloc >
rope< _CharT, _Alloc >

selectist< _Pair >

select2nd< _Pair >

slist< _Tp, _Alloc >

subtractive_rng

:temporary_buffer< _Forwardlterator, _Tp >

unary_compose< _Operation1, _Operation2 >

const _Tp & __gnu_cxx::__median (const _Tp & __a, const_Tp &__ b, const_Tp & ¢, _Compare __comp)
size_t std::_Find_first () const noexcept
size_t std::_Find_next (size_t __ prev) const noexcept

template<class _Operation1 , class _Operation2 >
unary_compose< _Operationt,

_Operation2 > __gnu_cxx::compose1 (const _Operation1 &__fn1, const _Operation2 &__fn2)

template<class _Operation1 , class _Operation2 , class _Operation3 >
binary_compose< _Operationi,

_Operation2, _Operation3 > __gnu_cxx::compose?2 (const _Operation1 &__fn1, const _Operation2 &__fn2, const
_Operation3 &__fn3)

Generated on Mon Jan 6 2014 18:39:32 for libstdc++ by Doxygen



2.2 Sal 5

2.2.1

template<class _Result >
constant_void_fun< _Result > __ gnu_cxx::constantO (const _Result &__val)

template<class _Result >

constant_unary_fun< _Result,

_Result > __gnu_cxx::constant1 (const _Result & val)

template<class _Result >

constant_binary_fun< _Result,

_Result, _Result > __gnu_cxx::constant2 (const _Result &__val)

template<typename _lInputlterator , typename _Size , typename _Outputlterator >

pair< _Inputlterator,

_OQutputlterator > _ gnu_cxx::copy_n (_Inputlterator __first, _Size __ count, _Outputlterator __result)
template<typename _lInputlterator , typename _Distance >

void __gnu_cxx::distance (_Inputlterator __first, _Inputlterator __last, _Distance & _n)

template<class _Tp >

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

template<class _Tp >

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

template<typename _lInputlterator1 , typename _Inputlterator2 >

int __gnu_cxx::lexicographical_compare_3way (_Inputlterator1 __first1, _Inputlterator1 __last1, _Inputlterator2
_ first2, _Inputlterator2 __last2)

template<typename _Tp , typename _Integer , typename _MonoidOperation >

_Tp__gnu_cxx:power (_Tp __x, _Integer __n, _MonoidOperation __monoid_op)

template<typename _Tp , typename _Integer >

_Tp__gnu_cxx:power (_Tp __x, _Integer __n)

template<typename _Inputlterator , typename _RandomAccesslterator >

_RandomAccesslterator __gnu_cxx::random_sample (_Inputlterator __first, _Inputlterator _ last, _Random-
Accesslterator __out_first, _RandomAccesslterator __ out_last)

template<typename _lInputlterator , typename _RandomAccesslterator , typename _RandomNumberGenerator >
_RandomAccesslterator __gnu_cxx::random_sample (_Inputlterator __first, _Inputlterator _ last, _ Random-
Accesslterator __out_first, _RandomAccesslterator _ out_last, _RandomNumberGenerator &__rand)

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

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

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

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

bitset< _Nb > & std::_Unchecked_set (size_t _ pos, int __val) noexcept
bitset< _Nb > & std::_Unchecked_reset (size_t __pos) noexcept
bitset< _Nb > & std::_Unchecked_flip (size_t __pos) noexcept
constexpr bool std::_Unchecked_test (size_t __pos) const noexcept

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.
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They are additionally documented in the online documentation, a copy of which is also shipped with the library
source code (in .../docs/html/documentation.html). You can also read the documentation on SGI’s site, whichis
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. lIts ar-
gument 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 functions 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 £(g(x)). The function composel takes the two functions and constructs a unary_compose
variable for you.

binary_compose is constructed from three functors, £, g1, and g2. lts operator () returns £(g1(x),92(x)). The
function compose?2 takes f, g1, and g2, and constructs the binary_compose instance for you. For example, if £
returns an int, then

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

is equivalent to

* 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 identity. 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
project2nd 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, constant1, and constant2 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.
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Parameters
__a | Avalue.
__b | Avalue.
__c | Avalue.
Returns

Oneof a, b or c.

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 546 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 & __c, _Compare __comp )

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

Parameters
__a | Avalue.
b | Avalue.
¢ | Avalue.
__comp | A binary predicate.
Returns

One of a, b or 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 580 of file ext/algorithm.
2.2.2.3 size_tstd::_Find_first( )const [noexcept]
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 1364 of file bitset.
2.2.2.4 size_t std::_Find_next ( size_t __prev )const [noexcept]
Finds the index of the next "on" bit after prev.

Returns

The index of the next bit set, or size() if not found.
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Parameters
__prev | Where to start searching.
See Also
_Find_first

Definition at line 1375 of file bitset.
2.2.2.5 bitset<<_Nb>& std::_Unchecked_flip ( size.t__pos ) [noexcept]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version
Definition at line 1051 of file bitset.
Referenced by std::flip().

2.2.2.6 Dbitset<_Nb>& std::_Unchecked _reset ( size. t__pos ) [noexcept]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version
Definition at line 1044 of file bitset.

Referenced by std::reset().
2.2.2.7 bitset<_Nb>& std::_Unchecked_set ( size_t__pos ) [noexcept]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version
Definition at line 1027 of file bitset.
Referenced by std::set().

2.2.2.8 bitset<_Nb>& std::_Unchecked_set ( size_t__pos, int__val ) [noexcept]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version

Definition at line 1034 of file bitset.
2.2.2.9 constexpr bool std::_Unchecked_test ( size_t__pos )const [noexcept]

These versions of single-bit set, reset, flip, and test are extensions from the SGI version
Definition at line 1058 of file bitset.
Referenced by std::test().

. They do no range checking.

. They do no range checking.

. They do no range checking.

. They do no range checking.

. They do no range checking.

2.2.2.10 template<class _Operationi , class _Operation2 > unary_compose<_Operation1, _Operation2>> __gnu_cxx::compose1 (

const _Operation1 & __fn1, const _Operation2& __fn2 ) [inline]

An SGI extension .

Definition at line 145 of file ext/functional.

2.2.2.11 template<class _Operation1, class _Operation2 , class _Operation3 > binary_compose <_Operation1, _Operation2,
_Operation3> __gnu_cxx::compose2 ( const _Operation1 & __fn1, const _Operation2 & _ fn2, const _Operation3 & _ fn3

) [inline]

An SGI extension .

Definition at line 172 of file ext/functional.
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2.2.2.12 template<class _Result > constant_void_fun<_Result> __gnu_cxx::constant0 ( const _Result&__val) [inline]

An SGI extension .

Definition at line 330 of file ext/functional.

2.2.2.13 template<<class _Result > constant_unary_fun<_Result, _Result>> __gnu_cxx::constant1 ( const _Result & __val )
[inline]

An SGI extension .

Definition at line 336 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 .

Definition at line 342 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 | Aninput 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 ran-
dom access iterators are passed, then the loop count will be known (and therefore a candidate for compiler optimizations
such as unrolling).

Definition at line 120 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 Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Definition at line 105 of file ext/iterator.
References std::__iterator_category().
22217 template<class _Tp > _Tp __gnu_cxx:identity_element ( std::plus< _Tp> ) [inline]

An SGl extension .

Definition at line 87 of file ext/functional.
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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 _Inputlterator1 , typename _Inputlterator2 > int __gnu_cxx::lexicographical_compare_3way (
_Inputlterator1 __first1, _Inputlterator1 __last1, _Inputlterator2 __ first2, _Inputlterator2 _ lasi2 )

memcmp on steroids.

Parameters
__first1 | Aninput iterator.
__last1 | Aninput iterator.
__first2 | Aninput iterator.
__last2 | Aninput 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 201 of file ext/algorithm.

2.2.2.20 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 Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual/documentation—
_style.html

Definition at line 113 of file ext/numeric.
2.2.2.21 template<typename _Tp, typename _Integer > _Tp __gnu_cxx::power ( _Tp_x, _Integer _n) [inline]

This is an SGI extension.

Todo Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Definition at line 123 of file ext/numeric.
2.2.2.22 template<typename _Inputlterator , typename _RandomAccesslterator > _RandomAccesslterator
__gnu_cxx::random_sample ( _Inputlterator __ first, _Inputlterator _ last, _RandomAccesslterator _ out first,

_RandomAccesslterator __out last) [inline]

This is an SGI extension.

Todo Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual/documentation—
_style.html

Definition at line 388 of file ext/algorithm.
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2.2.2.23 template<typename _Inputlterator , typename _RandomAccesslterator , typename _RandomNumberGenerator >
_RandomAccesslterator __gnu_cxx::random_sample ( _Inputlterator __ first, _Inputlterator __last, _RandomAccesslterator
__out_first, _RandomAccesslterator __out_last, _RandomNumberGenerator & __rand ) [inline]

This is an SGI extension.

Todo Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual /documentation—
_style.html

Definition at line 411 of file ext/algorithm.

2.2.2.24 template<typename _Forwarditerator , typename _Outputlterator , typename _Distance > _Outputlterator
__gnu_cxx::random_sample_n ( _Forwardlterator __ first, _Forwardlterator _ last, _Outputiterator __out, const Distance
_n)

This is an SGI extension.

Todo Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual/documentation—
_style.html

Definition at line 267 of file ext/algorithm.
References std::distance(), and std::min().

2.2.2.25 template<typename _Forwardlterator , 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 Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual/documentation—
_style.html

Definition at line 301 of file ext/algorithm.
References std::distance(), and std::min().

2.2.2.26 template<typename _Inputlter , typename _Size , typename _Forwarditer > pair<_Inputlter, _ForwardIter>
__gnu_cxx::uninitialized_copy_n ( _Inputlter __first, _Size __count, _Forwardlter _result) [inline]

Copies the range [first,last) into result.

Parameters
__first | Aninput iterator.
__count | Length
__result | An output iterator.
Returns

_ result + (__first + __count)

Like copy(), but does not require an initialized output range.
Definition at line 122 of file ext/memory.

References std::__iterator_category().
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2.3 Containers

Collaboration diagram for Containers:

Associative

Containers [«@——— o Sequences

Unordered Associative

Modules

» Associative
» Sequences
» Unordered Associative

Classes

* class std::tr2::dynamic_bitset< _WordT, _Alloc >

2.3.1 Detailed Description

Containers are collections of objects.

A container may hold any type which meets certain requirements, but the type of contained 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.

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 de-
stroyed 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 Con-
tainers.
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2.4 Sequences

Collaboration diagram for Sequences:

Classes

* struct std::array< _Tp, _Nm >

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

* class std::deque< _Tp, _Alloc >

+ class std::forward_list< _Tp, _Alloc >

* class std:list< _Tp, _Alloc >

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

* class std::stack< _Tp, _Sequence >

« class std::vector< _Tp, _Alloc >

+ class std::vector< bool, _Alloc >

2.41 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 second category of differences,
algorithmic complexity. For example, if you need to perform many inserts and removals from the middle of a sequence,
1ist would be ideal. But if you need to perform constant-time access to random elements of the sequence, then 1ist
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

]

Associative

Classes

* class std::map< _Key, _Tp, _Compare, _Alloc >
« class std::multimap< _Key, _Tp, _Compare, _Alloc >

« class std::multiset< _Key, _Compare, _Alloc >
* class std::set< _Key, _Compare, _Alloc >

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:

- o Base and Implementation
Unordered Associative |<— Classes

Modules

» Base and Implementation Classes

Classes

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

* class std::unordered_multimap< _Key, _Tp, _Hash, _Pred, _Alloc >
« class std::unordered_multiset< Value, Hash, Pred, Alloc >

« class std::unordered_set< Value, Hash, Pred, Alloc >

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

<

Exceptions

Modules

» Exceptions

2.7.1 Detailed Description

Components for error handling, reporting, and diagnostic operations.
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2.8 Concurrency

Collaboration diagram for Concurrency:

Concurrency

Modules

» Condition Variables
» Futures
* Mutexes
» Threads

2.8.1 Detailed Description

Components for concurrent operations, including threads, mutexes, and condition variables.

Threads

Futures

Condition Variables

Mutexes
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2.9 Exceptions

Collaboration diagram for Exceptions:

Classes

std::regex_error

std::future_error

» class __cxxabivi::__ forced_unwind

« struct __gnu_cxx::forced_error

» class __gnu_cxx::recursive_init_error

* class std:

* class std::
* class std::
* class std::
* class std::
« class std::
* class std:
« class std::
* class std:
« class std::
* class std::
« class std::
* class std::
* class std::
* class std::
* class std::
* class std::
* class std::
* class std:
* class std::
* class std::

Typedefs

:__exception_ptr::exception_ptr
* class std::

bad_alloc
bad_cast
bad_exception
bad_function_call
bad_typeid
bad_weak_ptr

:domain_error

exception

:future_error

invalid_argument
ios_base::failure
length_error
logic_error
nested_exception
out_of_range
overflow_error
range_error
regex_error

runtime_error

system_error
underflow_error

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

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

| Regular Expressions |
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Functions

template<typename _Ex >
void std::__attribute__ ((__noreturn__))

template<typename _Ex >
const nested_exception * std::__get_nested_exception (const _Ex & _ex)

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

template<typename _Ex >
void std::__throw_with_nested (_Ex &&__ex, const nested_exception x)

» void __gnu_cxx:.__verbose_terminate_handler ()

template<typename _Ex >
exception_ptr std::copy_exception (_Ex __ex) noexcept 1

exception_ptr std::current_exception () noexcept

terminate_handler std::get_terminate () noexcept

unexpected_handler std::get_unexpected () noexcept

¢ template<typename _Ex >
exception_ptr std::make_exception_ptr (_Ex __ex) noexcept

« void std::rethrow_exception (exception_ptr) __ attribute__ ((__noreturn__))

¢ template<typename _Ex >
void std::rethrow_if_nested (const _Ex & ex)

+ void std::rethrow_if_nested (const nested_exception &__ex)

» terminate_handler std::set_terminate (terminate_handler) noexcept

» unexpected_handler std::set_unexpected (unexpected_handler) noexcept
+ void std::terminate () noexcept __attribute__ ((__noreturn__))

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

» bool std::uncaught_exception () noexcept __attribute_ ((__pure__))

« 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 87 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 90 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. Formoreinfo,see http://gcc.gnu.org/onlinedocs/libstdc++/manual /bk01pt02ch06s02.—
html

In 3.4 and later, this is on by default.
2.9.3.2 template<typename _Ex > exception_ptr std::copy_exception( _Ex_ex ) [noexcept]

Obtain an exception_ptr pointing to a copy of the supplied object. This function is deprecated, use std::make_exception-
_ptrinstead.

Definition at line 193 of file exception_ptr.h.
2.9.3.3 exception_ptr std::current_exception( ) [noexcept]

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::make_exception_ptr().

2.9.3.4 terminate_handler std::get_terminate ( ) [noexcept]

Return the current terminate handler.

2.9.3.5 unexpected_handler std::get_unexpected( ) [noexcept]

Return the current unexpected handler.

2.9.3.6 template<<typename _Ex > exception_ptr std::make_exception_ptr( _Ex _ex ) [noexcept]

Obtain an exception_ptr pointing to a copy of the supplied object.
Definition at line 169 of file exception_ptr.h.

References std::current_exception().

2.9.3.7 void std::rethrow_exception ( exception_ptr )

Throw the object pointed to by the exception_ptr.

2.9.3.8 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 146 of file nested_exception.h.
2.9.3.9 void std::rethrow_if_nested ( const nested_exception& _ex ) [inline]

Overload, See N2619.

Generated on Mon Jan 6 2014 18:39:32 for libstdc++ by Doxygen


http://gcc.gnu.org/onlinedocs/libstdc++/manual/bk01pt02ch06s02.html
http://gcc.gnu.org/onlinedocs/libstdc++/manual/bk01pt02ch06s02.html

2.9 Exceptions 21

Definition at line 154 of file nested_exception.h.

2.9.3.10 terminate_handler std::set_terminate ( terminate_handler ) [noexcept]
Takes a new handler function as an argument, returns the old function.

2.9.3.11 unexpected_handler std::set_unexpected ( unexpected_handler ) [noexcept]
Takes a new handler function as an argument, returns the old function.

2.9.3.12 void std::terminate( ) [noexcept]

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

2.9.3.13 template<typename _Ex > void std::throw_with_nested( _Ex _ex ) [inline]

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

Definition at line 136 of file nested_exception.h.
2.9.3.14 bool std::uncaught_exception( ) [noexcept]

[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 entering unexpected () due to the throw; or after entering
terminate () for any reason other than an explicit call to terminate (). [Note: This includes stack unwinding
[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().
2.9.3.15 void std::unexpected ( )

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

Generated on Mon Jan 6 2014 18:39:32 for libstdc++ by Doxygen



22

CONTENTS

2.10 Time

Collaboration diagram for Time:

Namespaces

 std::chrono

2.10.1 Detailed Description

Classes and functions for time.

Utilities

]

Time
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2.11 Complex Numbers

Collaboration diagram for Complex Numbers:

Numerics («¢——— Complex Numbers

Classes

« struct std::complex< _Tp >

« struct std::complex< double >

* struct std::complex< float >

« struct std::complex< long double >

Functions

+ constexpr std::complex< float >::complex (const complex< double > &)

» constexpr std::complex< float >::complex (const complex< long double > &)
constexpr std::complex< double >::complex (const complex< long double > &)
template<typename _Tp >

_Tp std::__complex_abs (const complex< _Tp > &__ 2)

template<typename _Tp >

std::complex< _Tp > std::tr1::__complex_acosh (const std::complex< _Tp > &__2)
template<typename _Tp >

_Tp std::__complex_arg (const complex< _Tp > &__ z)

template<typename _Tp >

std::complex< _Tp > std::tr1::__complex_asinh (const std::complex< _Tp > &__2)
template<typename _Tp >

std::complex< _Tp > std::tr1::__complex_atanh (const std::complex< _Tp > &__z)
template<typename _Tp >

complex< _Tp > std::__complex_cos (const complex< _Tp > &__2)
template<typename _Tp >

complex< _Tp > std::__complex_cosh (const complex< _Tp > & 2)
template<typename _Tp >

complex< _Tp > std::__complex_exp (const complex< _Tp > &__ 2)
template<typename _Tp >

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

complex< _Tp > std::__complex_pow (const complex< _Tp > &__ x, const complex< _Tp > &_y)
template<typename _Tp >

complex< _Tp > std::__complex_pow_unsigned (complex< _Tp > __ x, unsigned __n)
template<typename _Tp >

complex< _Tp > std::__complex_sin (const complex< _Tp > &_ 2)
template<typename _Tp >

complex< _Tp > std::__complex_sinh (const complex< _Tp > &_ 2)
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template<typename _Tp >

complex< _Tp > std::__complex_sqrt (const complex< _Tp > &__2)
template<typename _Tp >

complex< _Tp > std::__complex_tan (const complex< _Tp > &__ 2)
template<typename _Tp >

complex< _Tp > std::__complex_tanh (const complex< _Tp > &__ 2)
template<typename _Tp >

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

template<typename _Tp >

std::complex< _Tp > std::tr1::acosh (const std::complex< _Tp > &__z)
template<typename _Tp >

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

template<typename _Tp >

std::complex< _Tp > std::tr1::asinh (const std::complex< _Tp > &__2)
template<typename _Tp >

std::complex< _Tp > std::tr1::atanh (const std::complex< _Tp > &__ 2)
template<typename _Tp >

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

template<typename _Tp >

std::complex< _Tp > std::tr1::conj (const std::complex< _Tp > & 2)
template<typename _Tp >

std::complex< typename

__gnu_cxx:;__promote< _Tp >

i type > std::tr1::conj (_Tp _ x)

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 >

std::complex< _Tp > std::tr1::fabs (const std::complex< _Tp > & 2)
template<typename _Tp >

constexpr _Tp std::imag (const complex< _Tp > & 2)
template<typename _Tp >

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

template<typename _Tp >

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

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

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

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

complex< _Tp > std::operator+ (const complex< _Tp > &__ x)
template<typename _Up >

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

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

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

complex< _Tp > & std::complex< _Tp >::operator/= (const complex< _Up > &)
template<typename _Tp , typename _CharT , class _Traits >

basic_ostream< _CharT, _Traits > & std::operator<< (basic_ostream< _CharT, _Traits > & o0s, const
complex< _Tp > & x)

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

template<typename _Up >

complex< _Tp > & std::complex< _Tp >::operator= (const complex< _Up > &)
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::tr1::polar (const _Tp & _rho, const _Up &__theta)
template<typename _Tp >

complex< _Tp > std::pow (const complex< _Tp > &, int)

template<typename _Tp >

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

template<typename _Tp >

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

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

template<typename _Tp , typename _Up >

std::complex< typename

__gnu_cxx:;__promote_2< _Tp,

_Up >::_ type > std::tr1::;pow (const std::complex<< _Tp > &__ x, const _Up &__y)
template<typename _Tp , typename _Up >

std::complex< typename

__gnu_cxx:;__promote_2< _Tp,

_Up >::_ type > std::tr1::pow (const _Tp & __x, const std::complex< _Up > &__y)
template<typename _Tp , typename _Up >

std::complex< typename

__gnu_cxx:;__promote_2< _Tp,

_Up > type > std::tr1::pow (const std::complex< _Tp > & X, const std::complex< _Up > &__y)
template<typename _Tp >

std::complex< _Tp > std::tr1::pow (const std::complex< _Tp > &__x, const _Tp &__y)
template<typename _Tp >

std::complex< _Tp > std::tr1::pow (const _Tp &__ X, const std::complex< _Tp > &__y)
template<typename _Tp >

std::complex< _Tp > std::tr1::pow (const std::complex< _Tp > &__x, const std::complex< _Tp > &__y)
template<typename _Tp >

constexpr _Tp std::real (const complex< _Tp > &__2)

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 > &)
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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::operator* (const complex< _Tp > &__X, const complex< _Tp > &__vy)

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

template<typename _Tp >
complex< _Tp > std::operatorx (const _Tp &__ x, const complex< _Tp > &__y)

template<typename _Tp >
complex< _Tp > std::operator/ (const complex< _Tp > & X, const complex< _Tp > &__ )

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 >
constexpr bool std::operator== (const complex< _Tp > &__x, const complex< _Tp > &__y)

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

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

template<typename _Tp >
constexpr bool std::operator!= (const complex< _Tp > & _ x, const complex< _Tp > &__y)

template<typename _Tp >
constexpr bool std::operator!= (const complex<< _Tp > & _x, const_Tp &__y)

template<typename _Tp >
constexpr bool std::operator!= (const _Tp &__ X, const complex< _Tp > &__y)

Detailed Description

Classes and functions for complex numbers.
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2.11.2 Function Documentation

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

Return magnitude of z.
Definition at line 596 of file complex.

Referenced by std:tri:fabs(), std::fabs(), std::poisson_distribution< _IntType >:operator()(), and std::binomial_-
distribution< _IntType >::operator()().

2.11.2.2 template<typename _Tp > std::complex< _Tp > std::tr1::acosh ( const std::complex< _Tp > & _z)
[inline]

acosh(__z) [8.1.5].

Definition at line 215 of file tr1/complex.
2.11.2.3 template<typename _Tp > Tp std::arg ( const complex< Tp>& _z) [inline]

Return phase angle of z
Definition at line 623 of file complex.

Referenced by std::arg().

2.11.24 template<typename _Tp > std::complex< _Tp > std::tri::asinh ( const std::complex< Tp> & _z)
[inline]

asinh(__z) [8.1.6].

Definition at line 254 of file tr1/complex.

2.11.25 template<typename _Tp > std::complex< _Tp > std::tri::atanh ( const std::complex< Tp > & _z)
[inline]

atanh(__z) [8.1.7].

Definition at line 298 of file tr1/complex.
2.11.2.6 template<typename _Tp > complex<< _Tp > std::conj( const complex< Tp>&_z) [inline]

Return complex conjugate of z.

Definition at line 669 of file complex.
2.11.2.7 template<typename _Tp > complex< _Tp > std::cos ( const complex< Tp>&_z) [inline]

Return complex cosine of z.
Definition at line 701 of file complex.

Referenced by std::polar().
2.11.2.8 template<typename _Tp > complex< _Tp > std::cosh ( constcomplex< Tp > & _z) [inline]

Return complex hyperbolic cosine of z.

Definition at line 731 of file complex.

Generated on Mon Jan 6 2014 18:39:32 for libstdc++ by Doxygen



28 CONTENTS

2.11.2.9 template<typename _Tp > complex<< _Tp > std::exp ( const complex< Tp>&_z) [inline]

Return complex base e exponential of z.
Definition at line 757 of file complex.

Referenced by std::pow().

2.11.2.10 template<typename _Tp > std::complex< _Tp > std::tr1::fabs ( const std::complex< Tp> & __z)
[inline]

fabs(__z) [8.1.8].

Definition at line 307 of file tr1/complex.

References std::abs().
2.11.2.11 template<<typename _Tp > complex< _Tp > std::log ( const complex< Tp>&_z) [inline]

Return complex natural logarithm of z.
Definition at line 784 of file complex.

Referenced by std::generate_canonical(), std:(log10(), std::poisson_distribution<< _IntType >::operator()(), std-
::binomial_distribution< _IntType >::operator()(), std::normal_distribution< _RealType >::operator()(), std::gamma-
_distribution< _RealType >::operator()(), and std::pow().

2.11.2.12 template<typename _Tp > complex< _Tp > std::log10 ( const complex< Tp>&_z) [inline]

Return complex base 10 logarithm of z.
Definition at line 789 of file complex.

References std::log().
2.11.2.13 template<<typename _Tp > _Tp std::norm ( const complex< _Tp>& _z) [inline]

Return z magnitude squared.
Definition at line 656 of file complex.

Referenced by std::complex< _Tp >::operator/=().

2.11.2.14 template<typename _Tp > constexpr bool std::operator!= ( const complex<< _Tp > & __x, const complex<< _Tp > &
_y) I[inline]

Return false if x is equal to y.

Definition at line 471 of file complex.

2.11.2.15 template<typename _Tp > constexpr bool std::operator!= ( const complex<< _Tp > & _x, const _Tp & __y )
[inline]

Return false if x is equal to y.

Definition at line 476 of file complex.

2.11.2.16 template<<typename _Tp > constexpr bool std::operator!= ( const _Tp & __x, const complex< Tp > & __y )
[inline]

Return false if x is equal to y.

Definition at line 481 of file complex.
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2.11.2.17 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 381 of file complex.

2.11.2.18 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 390 of file complex.

2.11.2.19 template<typename _Tp > complex<_Tp> std::operatorx ( const _Tp & __x, const complex< _Tp> & __y)
[inline]

Return new complex value x times y.

Definition at line 399 of file complex.
2.11.2.20 template<typename _Tp > complex< _Tp > & std::complex< _Tp >::operatorx=( const Tp & _t)

Multiply this complex number by ¢

Definition at line 240 of file complex.

2.11.2.21 template<typename _Tp > template <typename _Up > complex< _Tp > & std::complex< _Tp >::operators=( const
complex< Up>&_z)

Multiply this complex number by z.

Definition at line 294 of file complex.

2.11.2.22 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 321 of file complex.

2.11.2.23 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 330 of file complex.

2.11.2.24 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 339 of file complex.
2.11.2.25 template<typename _Tp > complex<_Tp> std::operator+ ( const complex< Tp>& _x) [inline]

Return x.

Definition at line 440 of file complex.
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2.11.2.26 template<typename _Tp > template <typename _Up > complex< _Tp > & std::complex< _Tp >::operator+= ( const
complex< Up>&_2z)

Add z to this complex number.

Definition at line 271 of file complex.

2.11.2.27 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 351 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 minus y.

Definition at line 360 of file complex.

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

Return new complex value x minus y.

Definition at line 369 of file complex.
2.11.2.30 template<<typename _Tp > complex<_Tp>> std::operator- ( const complex< Tp >&__x) [inline]

Return complex negation of x.

Definition at line 446 of file complex.

2.11.2.31 template<<typename _Tp > template<typename _Up > complex< _Tp > & std::complex< _Tp >::operator-= ( const
complex< Up>&_2z)

Subtract z from this complex number.

Definition at line 282 of file complex.

2.11.2.32 template<typename _Tp > complex<_Tp>> std::operator/ ( const complex<< _Tp > & __ x, const complex< _Tp > &
_y) I[inline]

Return new complex value x divided by y.

Definition at line 411 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 divided by y.

Definition at line 420 of file complex.

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

Return new complex value x divided by y.

Definition at line 429 of file complex.
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2.11.2.35 template<typename _Tp > complex< _Tp > & std::complex< _Tp >::operator/=( const_Tp & _t)

Divide this complex number by ¢.

Definition at line 250 of file complex.

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

Divide this complex number by z.

Definition at line 307 of file complex.

References std::norm().

2.11.2.37 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.
Definition at line 521 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().

2.11.2.38 template<typename _Tp > complex<< _Tp > & std::complex< _Tp >::operator=( const _Tp & _t)

Assign this complex number to scalar t.

Definition at line 230 of file complex.

2.11.2.39 template<typename _Tp > template <typename _Up > complex< _Tp > & std::complex< _Tp >::operator=( const
complex< Up>&_2z)

Assign this complex number to complex z.

Definition at line 260 of file complex.

2.11.2.40 template<typename _Tp > constexpr bool std::operator==( const complex< _Tp > & __x, const complex< _Tp > &
_y) [inline]

Return true if x is equal to y.

Definition at line 453 of file complex.

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

Return true if x is equal to y.

Definition at line 458 of file complex.

2.11.2.42 template<typename _Tp > constexpr bool std::operator==( const _Tp & __x, const complex< _Tp > & _y )
[inline]

Return true if x is equal to .

Definition at line 463 of file complex.
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2.11.243 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 488 of file complex.

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

2.11.2.44 template<typename _Tp > complex< _Tp > std::polar ( const _Tp & _ rho, const _ Tp & _thefa=0 ) [inline]

Return complex with magnitude rho and angle theta.
Definition at line 664 of file complex.
References std::cos(), and std::sin().

Referenced by std::pow().
2.11.2.45 template<typename _Tp > complex< _Tp > std::pow ( const complex< _Tp > & _z int_n) [inline]

Return x to the y’th power.
Definition at line 979 of file complex.

Referenced by std::gamma_distribution< _RealType >::operator()(), std::pow(), and std::tr1::pow().
2.11.2.46 template<<typename _Tp > complex< _Tp > std::pow ( const complex<< _Tp > & __x, const_Tp&__y)

Return x to the y’th power.
Definition at line 988 of file complex.

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

2.11.2.47 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 1027 of file complex.
2.11.2.48 template<<typename _Tp > complex< _Tp > std::pow ( const _Tp & __x, constcomplex< Tp>&_y) [inline]

Return x to the y’th power.
Definition at line 1033 of file complex.

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

2.11.2.49 template<typename _Tp,typename _Up > std::complex<typename _gnu_cxx::__promote 2<_Tp, Up>::_ type>
std::tr1::pow ( const std::complex< Tp > &_ x, const Up&_y) [inline]

Additional overloads [8.1.9].
Definition at line 348 of file tr1/complex.

References std::pow().
2.11.2.50 template<<typename _Tp > complex< _Tp > std::sin ( constcomplex< Tp>&_z) [inline]

Return complex sine of z.
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Definition at line 819 of file complex.

Referenced by std::polar().
2.11.2.51 template<typename _Tp > complex< _Tp > std::sinh ( const complex< Tp>&_z) [inline]

Return complex hyperbolic sine of z.

Definition at line 849 of file complex.
2.11.2.52 template<typename _Tp > complex< _Tp > std::sqrt ( const complex< Tp>&_z) [inline]

Return complex square root of z.
Definition at line 893 of file complex.

Referenced by std::normal_distribution< _RealType >::operator()(), and std::student_t_distribution< _RealType >-
::operator()().

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

Return complex tangent of z.

Definition at line 920 of file complex.
2.11.2.54 template<typename _Tp > complex< _Tp > std::tanh ( const complex< Tp>&_z) [inline]

Return complex hyperbolic tangent of z.

Definition at line 948 of file complex.
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2.12 Condition Variables

Collaboration diagram for Condition Variables:

Concurrency |«@¢——— Condition Variables

Classes

« class std::condition_variable

Enumerations

» enum std::cv_status { no_timeout, timeout }

2.12.1 Detailed Description

Classes for condition_variable support.

2.12.2 Enumeration Type Documentation

212.2.1 enumstd::cv_status [strong]

cv_status

Definition at line 61 of file condition_variable.

Generated on Mon Jan 6 2014 18:39:32 for libstdc++ by Doxygen



2.13 Futures 35

2.13 Futures

Collaboration diagram for Futures:

Concurrency |<_| B | std::future_error

Classes

« class std::future_error

* struct std::is_error_code_enum< future_errc >
Enumerations

» enum std::future_errc { future_already_retrieved, promise_already_satisfied, no_state, broken_promise }
» enum std::future_status { ready, timeout, deferred }
» enum std::launch { async, deferred }

Functions

template<typename _Fn , typename... _Args>
future< typename result_of
< _Fn(_Args...)>:type > std::async (launch __policy, _Fn &&__fn, _Args &&...__args)

template<typename _Fn , typename... _Args>
future< typename result_of
< _Fn(_Args...)>:type > std::async (_Fn &&__fn, _Args &&...__args)

« const error_category & std::future_category () noexcept

 error_code std::make_error_code (future_errc __errc) noexcept

« error_condition std::make_error_condition (future_errc __errc) noexcept
+ constexpr launch std::operator& (launch __x, launch __y)

* launch & std::operator&= (launch & __x, launch __y)

« constexpr launch std::operator” (launch _ x, launch __y)

+ launch & std::operator” = (launch & _x, launch __y)

- constexpr launch std::operator| (launch __x, launch __y)

« launch & std::operator|= (launch &__x, launch __y)

+ constexpr launch std::operator~ (launch _ x)

2.13.1 Detailed Description

Classes for futures support.
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2.13.2 Enumeration Type Documentation

2.13.2.1 enum std::future_errc [strong]

Error code for futures.

Definition at line 64 of file future.
2.13.2.2 enum std::future_status [strong]

Status code for futures.

Definition at line 163 of file future.
2.13.2.3 enumstd::launch [strong]

Launch code for futures.

Definition at line 126 of file future.

2.13.3 Function Documentation

2.13.3.1 const error_category& std::future_category ( ) [noexcept]

Points to a statically-allocated object derived from error_category.

Referenced by std::make_error_code(), and std::make_error_condition().
2.13.3.2 error_code std::make_error_code ( future_errc __errc) [inline], [noexcept]

Overload for make_error_code.
Definition at line 82 of file future.

References std::future_category().
2.13.3.3 error_condition std::make_error_condition ( future_errc _errc) [inline], [noexcept]

Overload for make_error_condition.
Definition at line 87 of file future.

References std::future_category().
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2.14 1/0

Collaboration diagram for 1/O:

std::istreambuf_iterator

o std::ostreambuf_iterator lterators

Classes

 class __gnu_cxx:stdio_filebuf< _CharT, _Traits >

+ class __gnu_cxx::stdio_sync_filebuf< _CharT, _Traits >
« class std::basic_filebuf< CharT, _Traits >

* class std::basic_fstream< _CharT, _Traits >

* class std::basic_ifstream< _CharT, _Traits >

« class std::basic_ios< CharT, Traits >

« class std::basic_iostream< _CharT, _Traits >

* class std::basic_istream< _CharT, _Traits >

« class std::basic_istringstream< _CharT, _Traits, _Alloc >
« class std::basic_ofstream< _CharT, Traits >

* class std::basic_ostream< _CharT, _Traits >

+ class std::basic_ostringstream< _CharT, _Traits, _Alloc >
« class std::basic_streambuf< _CharT, _Traits >

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

* class std::basic_stringstream< _CharT, _Traits, _Alloc >
« class std::iios_base

« class std::istreambuf_iterator< CharT, Traits >

« class std::ostreambuf_iterator< CharT, _Traits >

Typedefs

« typedef basic_filebuf< char > std::filebuf

« typedef basic_fstream< char > std::fstream

+ 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
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« 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 typedef 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 1/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 /bk0lptllch24 .-
html

2.14.2 Typedef Documentation

2.14.2.1 typedef basic_filebuf<char> std::filebuf

Class for char file buffers.

Definition at line 154 of file iosfwd.
2.14.2.2 typedef basic_fstream<char> std::fstream

Class for char mixed input and output file streams.

Definition at line 163 of file iosfwd.
2.14.2.3 typedef basic_ifstream<char> std::ifstream

Class for char input file streams.

Definition at line 157 of file iosfwd.
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2.14.2.4 typedef basic_ios<char> std::ios

Base class for char streams.

Definition at line 123 of file iosfwd.
2.14.2.5 typedef basic_iostream <char> std::iostream

Base class for char mixed input and output streams.

Definition at line 139 of file iosfwd.
2.14.2.6 typedef basic_istream<char> std::istream

Base class for char input streams.

Definition at line 133 of file iosfwd.
2.14.2.7 typedef basic_istringstream <char> std::istringstream

Class for char input memory streams.

Definition at line 145 of file iosfwd.
2.14.2.8 typedef basic_ofstream<char> std::ofstream

Class for char output file streams.

Definition at line 160 of file iosfwd.
2.14.2.9 typedef basic_ostream<char> std::ostream

Base class for char output streams.

Definition at line 136 of file iosfwd.
2.14.2.10 typedef basic_ostringstream<char> std::ostringstream

Class for char output memory streams.

Definition at line 148 of file iosfwd.
2.14.2.11 typedef basic_streambuf<char> std::streambuf

Base class for char buffers.

Definition at line 130 of file iosfwd.
2.14.2.12 typedef basic_stringbuf <char> std::stringbuf

Class for char memory buffers.

Definition at line 142 of file iosfwd.
2.14.2.13 typedef basic_stringstream<char> std::stringstream

Class for char mixed input and output memory streams.

Definition at line 151 of file iosfwd.
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2.14.2.14 typedef basic_filebuf<wchar_t> std::wfilebuf

Class for wchar_t file buffers.

Definition at line 194 of file iosfwd.
2.14.2.15 typedef basic_fstream<wchar_t> std::wfstream

Class for wchar_t mixed input and output file streams.

Definition at line 203 of file iosfwd.
2.14.2.16 typedef basic_ifstream<wchar_t> std::wifstream

Class for wchar_t input file streams.

Definition at line 197 of file iosfwd.
2.14.2.17 typedef basic_ios<wchar_t> std::wios

Base class for wchar_t streams.

Definition at line 167 of file iosfwd.
2.14.2.18 typedef basic_iostream<wchar_t> std::wiostream

Base class for wchar_t mixed input and output streams.

Definition at line 179 of file iosfwd.
2.14.2.19 typedef basic_istream<<wchar_t> std::wistream

Base class for wchar_t input streams.

Definition at line 173 of file iosfwd.
2.14.2.20 typedef basic_istringstream<wchar_t> std::wistringstream

Class for wchar_t input memory streams.

Definition at line 185 of file iosfwd.
2.14.2.21 typedef basic_ofstream<wchar_t> std::wofstream

Class for wchar_t output file streams.

Definition at line 200 of file iosfwd.
2.14.2.22 typedef basic_ostream<wchar_t> std::wostream

Base class for wchar_t output streams.

Definition at line 176 of file iosfwd.
2.14.2.23 typedef basic_ostringstream <wchar_t> std::wostringstream

Class for wchar_t output memory streams.

Definition at line 188 of file iosfwd.
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2.14.2.24 typedef basic_streambuf <wchar_t> std::wstreambuf

Base class for wchar_t buffers.

Definition at line 170 of file iosfwd.
2.14.2.25 typedef basic_stringbuf <wchar_t> std::wstringbuf

Class for wchar_t memory buffers.

Definition at line 182 of file iosfwd.
2.14.2.26 typedef basic_stringstream<wchar_t> std::wstringstream

Class for wchar_t mixed input and output memory streams.

Definition at line 191 of file iosfwd.
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215 Memory

Collaboration diagram for Memory:

Pointer Abstractions

Utilities [«¢——— Memory

Allocators

Modules

« Allocators
« Pointer Abstractions

2.15.1 Detailed Description

Components for memory allocation, deallocation, and management.
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2.16

Pointer Abstractions

Collaboration diagram for Pointer Abstractions:

Memory |«@——— Pointer Abstractions

Classes

struct std::default_delete< _Tp >

struct std::default_delete< _Tp[]>

class std::enable_shared_from_this< _Tp >
struct std::hash< shared_ptr< _Tp > >
struct std::hash< unique_ptr< _Tp, _Dp > >
struct std::owner_less< _Tp >

struct std::owner_less< shared_ptr< _Tp > >
struct std::owner_less< weak_ptr< _Tp > >
struct std::pointer_traits< _Ptr >

struct std::pointer_traits< _Tp * >

class std::shared_ptr< _Tp >

class std::unique_ptr< _Tp, _Dp >

class std::unique_ptr< _Tp[], _Dp >

class std::weak_ptr< _Tp >

Functions

template<typename _Tp , typename _Alloc , typename... _Args>

shared_ptr< _Tp > std::allocate_shared (const _Alloc & __a, _Args &&...__args)

template<typename _Tp , typename _Tp1 >

shared_ptr< _Tp > std::const_pointer_cast (const shared_ptr< _Tp1 > &__r) noexcept
template<typename _Tp , typename _Tp1 >

shared_ptr< _Tp > std::dynamic_pointer_cast (const shared_ptr< _Tp1 > & _r) noexcept
template<typename _Del , typename _Tp, _Lock_policy _Lp>

_Del x std::get_deleter (const __shared_ptr< _Tp, _Lp > &__p) noexcept

template<typename _Tp , typename... _Args>

shared_ptr< _Tp > std::make_shared (_Args &&...__args)

template<typename _Tp1 , typename _Tp2 >

bool std::operator!= (const shared_ptr< _Tp1 > &__a, const shared_ptr< _Tp2 > &__b) noexcept
template<typename _Tp >

bool std::operator!= (const shared_ptr< _Tp > & __a, nullptr_t) noexcept

template<typename _Tp >

bool std::operator!= (nullptr_t, const shared_ptr< _Tp > & __a) noexcept

template<typename _Tp , typename _Dp , typename _Up , typename _Ep >

bool std::operator!= (const unique_ptr< _Tp, _Dp > &__x, const unique_ptr< _Up, _Ep > & )
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template<typename _Tp , typename _Dp >

bool std::operator!= (const unique_ptr< _Tp, _Dp > & _x, nullptr_t) noexcept

template<typename _Tp , typename _Dp >

bool std::operator!= (nullptr_t, const unique_ptr< _Tp, _Dp > & _ x) noexcept

template<typename _Tp1, typename _Tp2 >

bool std::operator< (const shared_ptr< _Tp1 > &__a, const shared_ptr< _Tp2 > & __b) noexcept
template<typename _Tp >

bool std::operator< (const shared_ptr< _Tp > &__a, nullptr_t) noexcept

template<typename _Tp >

bool std::operator< (nullptr_t, const shared_ptr< _Tp > &__a) noexcept

template<typename _Tp , typename _Dp , typename _Up , typename _Ep >

bool std::operator< (const unique_ptr< _Tp, _Dp > &__ X, const unique_ptr< _Up, _Ep > & _y)
template<typename _Tp , typename _Dp >

bool std::operator< (const unique_ptr< _Tp, _Dp > &__ X, nullptr_t)

template<typename _Tp , typename _Dp >

bool std::operator< (nullptr_t, const unique_ptr< _Tp, _Dp > &__ x)

template<typename _Ch , typename _Tr , typename _Tp, _Lock_policy _Lp>

std::basic_ostream< _Ch, _Tr > & std::operator< < (std::basic_ostream< _Ch, _Tr > &__0s, const __shared_-
ptr< _Tp, _Lp>& p)

template<typename _Tp1, typename _Tp2 >

bool std::operator<= (const shared_ptr< _Tp1 > &__a, const shared_ptr< _Tp2 > & __b) noexcept
template<typename _Tp >

bool std::operator<= (const shared_ptr< _Tp > &__a, nullptr_t) noexcept

template<typename _Tp >

bool std::operator<= (nullptr_t, const shared_ptr< _Tp > &__a) noexcept

template<typename _Tp , typename _Dp , typename _Up , typename _Ep >

bool std::operator<= (const unique_ptr< _Tp, _Dp > & X, const unique_ptr< _Up, _Ep > &_ y)
template<typename _Tp , typename _Dp >

bool std::operator<= (const unique_ptr< _Tp, _Dp > & __x, nullptr_t)

template<typename _Tp , typename _Dp >

bool std::operator<= (nullptr_t, const unique_ptr< _Tp, _Dp > &__ x)

template<typename _Tp1, typename _Tp2 >

bool std::operator== (const shared_ptr< _Tp1 > &__a, const shared_ptr< _Tp2 > & __b) noexcept
template<typename _Tp >

bool std::operator== (const shared_ptr< _Tp > & __a, nullptr_t) noexcept

template<typename _Tp >

bool std::operator== (nullptr_t, const shared_ptr< _Tp > &__a) noexcept

template<typename _Tp , typename _Dp , typename _Up , typename _Ep >

bool std::operator== (const unique_ptr< _Tp, _Dp > &__ X, const unique_ptr< _Up, _Ep > &__y)
template<typename _Tp , typename _Dp >

bool std::operator== (const unique_ptr< _Tp, _Dp > & X, nullptr_t) noexcept

template<typename _Tp , typename _Dp >

bool std::operator== (nullptr_t, const unique_ptr< _Tp, _Dp > &__x) noexcept

template<typename _Tp1, typename _Tp2 >

bool std::operator> (const shared_ptr< _Tp1 > &__a, const shared_ptr< _Tp2 > &__b) noexcept
template<typename _Tp >

bool std::operator> (const shared_ptr< _Tp > &__a, nullptr_t) noexcept

template<typename _Tp >

bool std::operator> (nullptr_t, const shared_ptr< _Tp > &__a) noexcept

template<typename _Tp , typename _Dp , typename _Up , typename _Ep >

bool std::operator> (const unique_ptr< _Tp, _Dp > &__ X, const unique_ptr< _Up, _Ep > & y)
template<typename _Tp , typename _Dp >

bool std::operator> (const unique_ptr< _Tp, _Dp > &__x, nullptr_t)
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¢ template<typename _Tp, typename _Dp >
bool std::operator> (nullptr_t, const unique_ptr< _Tp, _Dp > &__ x)
¢ template<typename _Tp1 , typename _Tp2 >
bool std::operator>= (const shared_ptr< _Tp1 > & _a, const shared_ptr< _Tp2 > &__b) noexcept
¢ template<typename _Tp >
bool std::operator>= (const shared_ptr< _Tp > & __a, nullptr_t) noexcept
¢ template<typename _Tp >
bool std::operator>= (nullptr_t, const shared_ptr< _Tp > &__a) noexcept
¢ template<typename _Tp, typename _Dp, typename _Up , typename _Ep >
bool std::operator>= (const unique_ptr< _Tp, _Dp > &__x, const unique_ptr< _Up, _Ep > &__y)
¢ template<typename _Tp, typename _Dp >
bool std::operator>= (const unique_ptr< _Tp, _Dp > & X, nullptr_t)
¢ template<typename _Tp, typename _Dp >
bool std::operator>= (nullptr_t, const unique_ptr< _Tp, _Dp > &__ x)
¢ template<typename _Tp, typename _Tp1 >
shared_ptr< _Tp > std::static_pointer_cast (const shared_ptr< _Tp1 > &__r) noexcept
¢ template<typename _Tp >
void std::swap (shared_ptr< _Tp > & __a, shared_ptr< _Tp > &__b) noexcept
¢ template<typename _Tp >
void std::swap (weak_ptr< _Tp > &__a, weak_ptr< _Tp > &__b) noexcept
¢ template<typename _Tp, typename _Dp >
void std::swap (unique_ptr< _Tp, _Dp > & __x, unique_ptr< _Tp, _Dp > &__y) noexcept

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 ( const _Alloc &
_a Args&&.._args) [inline]

Create an object that is owned by a shared_ptr.

Parameters

___a | Anallocator.

__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 595 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], [noexcept]

20.7.2.2.10 shared_ptr get_deleter
Definition at line 76 of file shared_ptr.h.
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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.

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 610 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]

20.7.2.2.11 shared_ptr I/O
Definition at line 66 of file shared_ptr.h.
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2.17 Mutexes

Collaboration diagram for Mutexes:

Concurrency |«@——— Mutexes

Classes

« struct std::adopt_lock_t

« struct std::defer_lock_t

* class std::lock_guard< _Mutex >
* class std::mutex

« struct std::once_flag

« class std::recursive_mutex

« struct std::try_to_lock_t

» class std::unique_lock< _Mutex >

Functions

* mutex & std::__get_once_mutex ()
+ void std::__once_proxy (void)
+ void std::__set_once_functor_lock_ptr (unique_lock< mutex > x)
¢ template<typename _Lock >
unique_lock< _Lock > std::__try to_lock (_Lock &_|)
¢ 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 &_ 11, 12& 12, L3 &..._ I3)
¢ template<typename _Mutex >
void std::swap (unique_lock< _Mutex > &__x, unique_lock< _Mutex > & _y) noexcept
¢ template<typename _Lock1 , typename _Lock2 , typename... _Lock3>
int std::try_lock (_Lock1 & 11, Lock2 &_ 12, _Lock3 &...__13)

Variables

« function< void()> std::__once_functor
« constexpr adopt_lock_t std::adopt_lock
« constexpr defer_lock_t std::defer_lock

» constexpr try_to_lock_t std::try_to_lock

2.17.1 Detailed Description

Classes for mutex support.
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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 733 of file mutex.

2.17.2.2 template<typename _L1, typename _L2, typename... L3> void std::lock ( _L1& _ /1, L2&_ /12, L3 &.._I3)

Generic lock.

Parameters
__I1 | Meets Mutex requirements (try_lock() may throw).
__I2 | Meets Mutex requirements (try_lock() may throw).
__ 13 | Meets Mutex requirements (try_lock() may throw).

Exceptions

An | exception thrown by an argument’s lock() or try_lock() member.

Postcondition

All arguments are locked.

All arguments are locked via a sequence of calls to lock(), try_lock() and unlock(). If the call exits via an exception any
locks that were obtained will be released.

Definition at line 670 of file mutex.

References std::tie().

2.17.2.3 template<typename _Mutex > void std::swap ( unique_lock<< _Mutex > & __x, unique_lock<< Mutex > & _y )
[inline], [noexcept]

Partial specialization for unique_lock objects.

Definition at line 569 of file mutex.

2.17.24 template<typename _Lock1, typename _Lock2, typename... _Lock3> int std::try lock ( _Lock1 & _ /1, _Lock2 & _ 12,
_Lock3 &... __13)

Generic try_lock.

Parameters
__I7 | Meets Mutex requirements (try_lock() may throw).
__ 12 | Meets Mutex requirements (try_lock() may throw).
__ 13 | 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.
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Postcondition

Either all arguments are locked, or none will be.

Sequentially calls try_lock() on each argument.
Definition at line 646 of file mutex.

References std::tie().
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2.18 Numerics

Collaboration diagram for Numerics:

Decimal Floating-Point
Arithmetic

Random Number Generation

Mathematical Special
Functions

Numerics |¢——

Complex Numbers

Numeric Arrays

Modules

» Complex Numbers

» Decimal Floating-Point Arithmetic
» Mathematical Special Functions
* Numeric Arrays

* Random Number Generation

2.18.1 Detailed Description

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

Utilities Rational Arithmetic

Classes

« struct std::ratio< Num, Den >
« struct std::ratio_equal< _R1, _R2 >
« struct std::ratio_not_equal< _R1, _R2 >

Typedefs

¢ template<typename _R1, typename _R2 >
using std::ratio_divide = typename __ratio_divide< _R1, _R2 >::type
¢ template<typename _R1, typename _R2 >
using std::ratio_multiply = typename __ratio_multiply< _R1, _R2 >::type
* typedef ratio< num, den > std::ratio< _Num, _Den >::type
+ typedef ratio< __safe_multiply
<(_R1:num/__gcd1),(_R2::num/__gcd2)>
wvalue, _ safe_multiply
<(_R1:den/__gcd2),(_R2::den/__gcd1)>
zvalue > std::__ratio_multiply< _R1, _R2 >::type
 typedef __ratio_multiply< _R1,
ratio< R2:den, R2:num >
>:type std::__ratio_divide< _R1, _R2 >::type

Variables

« static constexpr uintmax_t std::__big_add< __hi1, __lo1, _ hi2, _ 102 >::_ hi
« static constexpr uintmax_t std::__big_sub< __hi1, __lo1, _ hi2, _ lo2 >:: hi
« static constexpr uintmax_t std::__big mul< __ x, __y >:: hi

« static constexpr uintmax_t std::__big_add< __hi1, __lo1, _ hi2, _ lo2 >::_ lo
« static constexpr uintmax_t std::__big _sub< _ hi1, __lo1, _ hi2, lo2 >::_ lo
« static constexpr uintmax_t std::__big_ mul< _ x,__y>::_ lo

« static constexpr uintmax_t std::__big_div_impl< _ n1,__n0, _ d >:: quot

» static constexpr uintmax_t std::__big_div< __ n1,__n0,__d >::_ quot_hi

« static constexpr uintmax_t std::__big_div< __n1,_ n0,__d >::_ quot_lo

« static constexpr uintmax_t std::__big_div_impl< __n1,__n0,__d >::_ rem

« static constexpr uintmax_t std::__big_div< __ n1,__n0,__d >::_ rem

« static constexpr intmax_t std::ratio< _Num, _Den >::den

« static constexpr intmax_t std::__ratio_multiply< _R1, _R2 >::den
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« static constexpr intmax_t std::__ratio_divide< _R1, _R2 >::den

« static constexpr intmax_t std::ratio< _Num, _Den >::num

« static constexpr intmax_t std::__ratio_multiply< _R1, _R2 >::num
« static constexpr intmax_t std::__ratio_divide< _R1, _R2 >::num

« static const intmax_t std::__safe_multiply< _Pn, _Qn >::value

2.19.1 Detailed Description

Compile time representation of finite rational numbers.

2.19.2 Typedef Documentation

2.19.2.1 template<typename _R1,typename _R2 > using std::ratio_divide = typedef typename __ratio_divide<<_R1, _R2>::type

ratio_divide

Definition at line 336 of file ratio.

2.19.2.2 template<typename _R1, typename _R2 > using std::ratio_multiply = typedef typename __ratio_multiply<_Rf1,
_R2>::type

ratio_multiply

Definition at line 313 of file ratio.
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2.20 Threads

Collaboration diagram for Threads:

Concurrency («¢—— Threads

Namespaces

« std::this_thread

Classes
« struct std::hash< thread::id >
« class std::thread

Functions

* bool std::operator!= (thread::id __x, thread::id __y) noexcept

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) noexcept

* bool std::operator> (thread::id __ x, thread::id __y) noexcept

* bool std::operator>= (thread::id __x, thread::id __y) noexcept

+ void std::swap (thread &__x, thread &__y) noexcept

2.20.1 Detailed Description

Classes for thread support.
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221 Metaprogramming

Collaboration diagram for Metaprogramming:

Classes

« struct std:
« struct std::
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
« struct std::
* struct std::
* struct std::
* struct std::
« struct std::
is_literal_type< _Tp >
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
« struct std::
* struct std::
* struct std::
« struct std::
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
* struct std::
« struct std:
« struct std:
* struct std:
« struct std:
« struct std:

« struct std

Utilities |«

*_is_nullptr_t< _Tp >

integral_constant< _Tp, __ v >
is_abstract< _Tp >
is_arithmetic< _Tp >
is_array< typename >
is_class< _Tp >
is_compound< _Tp >
is_const< typename >
is_empty< _Tp >
is_enum< _Tp >
is_floating_point< _Tp >
is_function< typename >
is_fundamental< _Tp >
is_integral< _Tp >

is_lvalue_reference< typename >
is_member_function_pointer< _Tp >
is_member_object_pointer< _Tp >
is_member_pointer< typename >
is_null_pointer< _Tp >

is_object< _Tp >

is_pod< _Tp >

is_pointer< _Tp >
is_polymorphic< _Tp >
is_reference< _Tp >
is_rvalue_reference< typename >
is_scalar< _Tp >
is_standard_layout< _Tp >
is_trivial< _Tp >

is_union< _Tp >

is_void< _Tp >

is_volatile< typename >

itr2::_ reflection_typelist< _Elements >
itr2:;_ reflection_typelist< _First, _Rest...>
;tr2::_ reflection_typelist<>
‘tr2::bases< _Tp >
itr2::direct_bases< _Tp >

Metaprogramming
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Typedefs

* typedef integral_constant
< bool, false > std::false_type
« typedef integral_constant
< bool, true > std::true_type
« typedef integral_constant< _Tp,
__v > std::integral_constant< _Tp, _ v >::itype
 typedef _Tp std::__success_type< _Tp >::itype
« typedef _Tp std::integral_constant< _Tp, _ v >::value_type
Functions

« constexpr std::integral_constant< _Tp, v >::operator value_type () const

Variables

« static constexpr _Tp std::integral_constant< _Tp, v >::value

2.21.1 Detailed Description

Template utilities for compile-time introspection and modification, including type classification traits, type property in-
spection traits and type transformation traits.

2.21.2 Typedef Documentation

2.21.2.1 typedef integral_constant<bool, false > std::false_type

The type used as a compile-time boolean with false value.

Definition at line 75 of file type_traits.
2.21.2.2 typedef integral_constant<bool, true> std::true_type

The type used as a compile-time boolean with true value.

Definition at line 72 of file type_traits.
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2.22

Utilities

Collaboration diagram for Utilities:

Rational Arithmetic

Time

Utilities [«@——— Metaprogramming

Function Objects

Memory

Modules

Function Objects
Memory
Metaprogramming
Rational Arithmetic
Time

Classes

struct std:;_Tuple_impl< _ldx, _Elements >

struct std:;_Tuple_impl< _ldx >

struct std::_Tuple_impl< _ldx, _Head, _Tail...>

struct std::pair< _T1, _T2 >

struct std::piecewise_construct_t

class std::tuple< _Elements >

class std::tuple< _T1, _T2 >

class std::tuple_element< _Int, _Tp >

struct std::tuple_element< 0, tuple< _Head, _Tail...> >
struct std::tuple_element< __i, tuple< _Head, _Tail...> >
class std::tuple_size< _Tp >

struct std::tuple_size< tuple< _Elements...> >

struct std::type_index

struct std::uses_allocator< tuple< _Types...>, _Alloc >
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Typedefs

« typedef __tuple_concater
< __ret, __idx, _Tpls...> std::__concater
¢ template<typename _Tp >
using std::__empty_not_final = typename conditional< __is_final(_Tp), false_type, __is_empty_non_tuple< _-
Tp >>:type
» typedef __make_1st_indices
< _Tpls...>::__type std::__idx
+ typedef __combine_tuples
< typename __make_tuple< _Tpls >
i type..>:_ type std::_ tuple_cat_result< _Tpls >::_ type

Functions

template<typename... _Args1, typename... _Args2>

std::pair< _T1, _T2 >::pair (piecewise_construct_t, tuple< _Args1...>, tuple< _Args2...>)
template<typename _Tp >

_Tp * std::__addressof (_Tp & _r) noexcept

template<std::size_t __i, typename _Head , typename... _Tail>

constexpr __add_ref< _Head >::type std::__get_helper (_Tuple_impl< __i, Head, _Tail...> &__t) noexcept
template<std::size_t __i, typename _Head , typename... _Tail>

constexpr __add _c_ref< _Head >

type std::__get_helper (const _Tuple_impl< __i, _Head, _Tail...> & _t) noexcept
template<typename _Tp >

_Tp = std::addressof (_Tp &__r) noexcept

template<typename _Tp >

constexpr _Tp && std::forward (typename std::remove_reference< _Tp >::type & t) noexcept
template<typename _Tp >

constexpr _Tp && std::forward (typename std::remove_reference< _Tp >::type && t) noexcept
template<typename... _Elements>

tuple< _Elements &&...> std::forward_as_tuple (_Elements &&...__args) noexcept

¢ template<std:size_t __i, typename... _Elements>

constexpr __add_ref< typename

tuple_element< __i, tuple

< _Elements...> >:type >

type std::get (tuple< _Elements...> &__t) noexcept
¢ template<std:size_t __i, typename... _Elements>

constexpr __add_c_ref

< typename tuple_element< __i,

tuple< _Elements...> >:type >

:itype std::get (const tuple< _Elements...> &__t) noexcept
¢ template<std:size_t __i, typename... _Elements>

constexpr __add r_ref

< typename tuple_element< __i,

tuple< _Elements...> >::type >

type std::get (tuple< _Elements...> &&__ 1) noexcept
¢ template<class _T1,class _T2 >

constexpr pair< typename

__decay_and_strip< _T1 >

i type, typename

__decay_and_strip< _T2 >

i type > std:make_pair (_T1 &&__x, _T2 &&__y)
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template<typename... _Elements>

constexpr tuple< typename

__decay_and_strip< _Elements >

;i type...> std::make_tuple (_Elements &&...__args)

template<typename _Tp >

constexpr

std::remove_reference< _Tp >

type && std::move (_Tp &&__t) noexcept

template<typename _Tp >

constexpr conditional

< __move_if_noexcept_cond< _Tp >

:value, const _Tp &, _Tp && >

:itype std::move_if_noexcept (_Tp &__x) noexcept

template<class _T1, class _T2 >

void std::noexcept (noexcept(__x.swap(__Y)))

template<typename _Tp >

void std::noexcept (__and_< is_nothrow_move_constructible< _Tp >, is_nothrow_move_assignable< _Tp >>-
:value)

template<typename... _Elements>

void std::noexcept (noexcept(__x.swap(__y)))

template<class _T1,class _T2 >

constexpr bool std::operator!= (const pair< _T1, _T2 > &_ x, constpair< _T1,_T2> & )
template<typename... _TElements, typename... _UElements>

constexpr bool std::operator!= (const tuple< _TElements...> &__t, const tuple< _UElements...> &__u)
template<class _T1, class _T2 >

constexpr bool std::operator< (const pair< _T1, _T2 > &__ x, const pair< _T1,_T2 > &_y)
template<typename... _TElements, typename... _UElements>

constexpr bool std::operator< (const tuple< _TElements...> &__t, const tuple< _UElements...> &__u)
template<class _T1, class _T2 >

constexpr bool std::operator<= (const pair< _T1, _T2 > &__x, const pair< _T1, _T2 > &__y)
template<typename... _TElements, typename... _UElements>

constexpr bool std::operator<= (const tuple< _TElements...> & _t, const tuple< _UElements...> &_u)
template<class _T1,class _T2 >

constexpr bool std::operator== (const pair< _T1, _T2 > & __x, const pair< _T1, _T2 > &_y)
template<typename... _TElements, typename... _UElements>

constexpr bool std::operator== (const tuple< _TElements...> &__t, const tuple< _UElements...> & _u)
template<class _T1, class _T2 >

constexpr bool std::operator> (const pair< _T1, _T2 > &_ x, constpair< _T1,_T2> & )
template<typename... _TElements, typename... _UElements>

constexpr bool std::operator> (const tuple< _TElements...> &__t, const tuple< _UElements...> &__u)
template<class _T1, class _T2 >

constexpr bool std::operator>= (const pair< _T1, _T2 > &__ x, const pair< _T1, _T2 > &__y)
template<typename... _TElements, typename... _UElements>

constexpr bool std::operator>= (const tuple< _TElements...> & t, const tuple< _UElements...> &_u)
template<typename _Tp, size_t _Nm>

void std::swap (_Tp(&__a)[_Nm], _Tp(&__b)[_Nm]) noexcept(noexcept(swap(x__a,*__Db)))
template<typename... _Elements>

tuple< _Elements &...> std::tie (_Elements &...__args) noexcept

Variables

+ const _Swallow_assign std::ignore
» constexpr piecewise_construct_t std::piecewise_construct
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2.22.1 Detailed Description

Components deemed generally useful. Includes pair, tuple, forward/move helpers, ratio, function object, metaprogram-
ming and type traits, time, date, and memory functions.

2.22.2 Typedef Documentation

2.22.2.1 template<typename... _Tpls> constexpr auto std::__tuple_cat_result< _Tpls, typename >::_ type

tuple_cat

Definition at line 979 of file tuple.

2.22.3 Function Documentation

2.22.3.1 template<typename _Tp > _Tpx std::__addressof ( _Tp&_r) [inline], [noexcept]

Same as C++11 std::addressof.
Definition at line 47 of file move.h.

Referenced by std::_Destroy(), std::addressof(), std::begin(), std::vector< block_type, allocator_type >:data(), std-
:end(), __gnu_debug::_Safe_local_iterator< _lterator, _Sequence >::operator->(), _ gnu_debug::_Safe_iterator< _-
Base_iterator, map >::operator->(), std::forward_list< _Tp, _Alloc >::remove(), and std::list< _Tp, _Alloc >::remove().

2.22.3.2 template<typename _Tp > Tpx std::addressof ( _Tp&_r) [inline], [noexcept]

Returns the actual address of the object or function referenced by r, even in the presence of an overloaded operator&.

Parameters

__r | Reference to an object or function.

Returns

The actual address.

Definition at line 135 of file move.h.
References std::__addressof().

Referenced by std::pointer_traits< _Tp * >::pointer_to().

2.22.3.3 template<typename _Tp > constexpr _Tp&& std::forward ( typename std::remove_reference<< _Tp >:type & _t)
[noexcept]

Forward an Ivalue.

Returns

The parameter cast to the specified type.

This function is used to implement "perfect forwarding".

Definition at line 76 of file move.h.
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2.22.34 template<typename _Tp > constexpr _Tp&& std::forward ( typename std::remove_reference<< _Tp >::type && __t)
[noexcept]

Forward an rvalue.

Returns

The parameter cast to the specified type.

This function is used to implement "perfect forwarding".

Definition at line 87 of file move.h.

2.22.3.5 template<class _T1, class _T2 > constexpr pair<typename __decay_and_strip<<_T1>::__type, typename
__decay_and_strip<<_T2>::__type> std::make_pair ( _T1&&_x, _T2&&_y)

A convenience wrapper for creating a pair from two objects.

Parameters

The first object.

_ X
__ ¥ | The second object.

Returns

A newly-constructed pair<> object of the appropriate type.

The standard requires that the objects be passed by reference-to-const, but LWG issue #181 says they should be
passed by const value. We follow the LWG by default.

Definition at line 276 of file stl_pair.h.

Referenced by __gnu_parallel::__find_template(), _ gnu_debug::_ get_distance(), __gnu_parallel::__parallel_merge_-
advance(), __gnu_parallel::__parallel_sort_qsb(), __gnu_parallel::__gsb_local_sort_with_helping(), __gnu_parallel::_-
_find_if_selector::_M_sequential_algorithm(), _ gnu_parallel::__adjacent_find_selector::_M_sequential_algorithm(), _-
_gnu_parallel::__find_first_of_selector< _Flterator >::_M_sequential_algorithm(), __gnu_parallel::multiseq_partition(),
__gnu_parallel::multiseq_selection(), __gnu_parallel::parallel_multiway_merge(), __gnu_parallel::;parallel_sort_mwms-
_pu(), and __gnu_pbds::detail::pat_trie_base::_Node_citer< Node, Leaf, Head, Inode, _Clterator, Iterator, _Alloc >-
z:valid_prefix().

2.22.3.6 template<typename _Tp > constexpr std::remove_reference<<_Tp>::type&& std:move ( _Tp&& _t) [noexcept]

Convert a value to an rvalue.

Parameters

__t | Athing of arbitrary type.

Returns
The parameter cast to an rvalue-reference to allow moving it.
Definition at line 101 of file move.h.

2.22.3.7 template<typename _Tp > constexpr conditional<<__move_if_noexcept_cond<_Tp>::value, const _Tp&, Tp&&>::type
std::move_if _noexcept( _Tp&__x) [noexcept]

Conditionally convert a value to an rvalue.
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Parameters

__x | Athing of arbitrary type.

Returns

The parameter, possibly cast to an rvalue-reference.

Same as std::move unless the type’s move constructor could throw and the type is copyable, in which case an Ivalue-
reference is returned instead.

Definition at line 121 of file move.h.
2.22.3.8 template<class _T1, class _T2 > void std::noexcept ( noexcept(_ x.swap(_y)) ) [inline]

See std::pair::swap().

Definition at line 255 of file stl_pair.h.

2.22.3.9 template<typename _Tp > void std::noexcept ( __and_< is_nothrow_move_constructible< _Tp >,
is_nothrow_move_assignable< _Tp >>:value ) [inline]

Swaps two values.

Parameters
__a | Athing of arbitrary type.
__b | Another thing of arbitrary type.
Returns
Nothing.

Definition at line 168 of file move.h.
2.22.3.10 template<typename... _Elements> void std::noexcept ( noexcept(_ x.swap(_y)) ) [inline]

swap

Definition at line 1055 of file tuple.

2.22.3.11 template<class _T1, class _T2 > constexpr bool std::operator!= ( const pair< _T1, _T2 > & __x, const pair< _T1, _T2
>&_y) [inline]

Uses operator== to find the result.

Definition at line 227 of file stl_pair.h.

2.22.3.12 template<class _T1, class _T2 > constexpr bool std::operator< ( const pair< _T1,_T2 > & __x, const pair< _T1, _T2
>&_y) [inline]

http://gcc.gnu.org/onlinedocs/libstdc++/manual/utilities.html
Definition at line 220 of file stl_pair.h.

2.22.3.13 template<class _T1, class _T2 > constexpr bool std::operator<=( const pair< _T1,_T2 > & __x, const pair< _T1,_T2
>&_y) [inline]

Uses operator< to find the result.

Definition at line 239 of file stl_pair.h.
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2.22.3.14 template<class _T1, class _T2 > constexpr bool std::operator==( const pair< _T1,_T2 > & __x, const pair< _T1, _T2
>&_y) [inline]

Two pairs of the same type are equal iff their members are equal.

Definition at line 214 of file stl_pair.h.

References std::pair< _T1, _T2 >:first, and std::pair< _T1, _T2 >::second.

2.22.3.15 template<class _T1, class _T2 > constexpr bool std::operator> ( const pair< _T1,_T2 > & __x, const pair< _T1, _T2
>&_y) [inline]

Uses operator< to find the result.

Definition at line 233 of file stl_pair.h.

2.22.3.16 template<class _T1, class _T2 > constexpr bool std::operator>= ( const pair< _T1, T2 > & __x, const pair< _T1, _T2
>&_y) [inline]

Uses operator< to find the result.

Definition at line 245 of file stl_pair.h.

2.22.3.17 template<typename _Tp, size_t _"Nm>> void std::swap ( _Tp(&) __a[ Nm], _Tp(&) _b[ Nm] ) [inline],
[noexcept]

Swap the contents of two arrays.
Definition at line 185 of file move.h.

References std::swap().

2.22.3.18 template<<typename... _Elements> tuple<_Elements&...>> std::tie ( _Elements &... _args ) [inline],
[noexcept]

tie
Definition at line 1048 of file tuple.
Referenced by std::basic_ios< _CharT, _Traits >::copyfmt(), std::lock(), and std::try_lock().

2.22.4 Variable Documentation

2.22.4.1 constexpr piecewise_construct_t std::piecewise_construct

piecewise_construct
Definition at line 79 of file stl_pair.h.

Referenced by std::map< char, _TokenT >::operator[]().

Generated on Mon Jan 6 2014 18:39:32 for libstdc++ by Doxygen



2.23 Numeric Arrays

2.23 Numeric Arrays

Collaboration diagram for Numeric Arrays:

Numerics |« Numeric Arrays

Classes

« class std::gslice

* class std::gslice_array< _Tp >

* class std::indirect_array< _Tp >
* class std::mask_array< _Tp >

* class std::slice

* class std::slice_array< _Tp >

« class std::valarray< _Tp >

Macros

- #define _DEFINE_BINARY_OPERATOR( Op, Name)
- #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 __ o, const valarray< size_t > &__|, const valarray< size_t > &__s)
« std::gslice::gslice (const gslice &)

« std::gslice_array< _Tp >::gslice_array (const gslice_array &)

+ std:indirect_array< _Tp >:indirect_array (const indirect_array &)
« std::mask_array< _Tp >::mask_array (const mask_array &)

« std::slice::slice ()

« std:slice::slice (size_t __o, size_ t__d, size_ t__s)

« std:slice_array< _Tp >::slice_array (const slice_array &)

+ std::valarray< _Tp >::valarray ()

+ std::valarray< _Tp >:valarray (size_t)

« std::valarray< _Tp >:valarray (const _Tp &, size_t)

« std::valarray< _Tp >::valarray (const valarray &)
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std::valarray< _Tp >::valarray (valarray &&) noexcept

std::valarray< _Tp >::valarray (const slice_array< _Tp > &)
std::valarray< _Tp >::valarray (const gslice_array< _Tp > &)
std::valarray< _Tp >::valarray (const mask_array< _Tp > &)
std::valarray< _Tp >::valarray (const indirect_array< _Tp > &)
std::valarray< _Tp >::valarray (initializer_list< _Tp >)

template<class _Dom >

std::valarray< _Tp >::valarray (const _Expr< _Dom, _Tp > &__e)
template<typename _Tp>

std::valarray< _Tp >::valarray (const _Tp *x__restrict__ _ p, size_t__n)
std::gslice::~gslice ()

_Expr< _ValFunClos< _ValArray,

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

_Expr< _RefFunClos< _ValArray,

_Tp >, _Tp > std:valarray< _Tp >::apply (_Tp func(const _Tp &)) const
template<class _Tp >

_Tp * std::begin (valarray< _Tp > &__va)

template<class _Tp >

const _Tp * std::begin (const valarray< _Tp > &__va)

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

template<class _Tp >

_Tp = std::end (valarray< _Tp > &__va)

template<class _Tp >

const _Tp * std::end (const valarray< _Tp > &__va)

_Tp std::valarray< _Tp >:max () const

_Tp std::valarray<< _Tp >:min () const

_UnaryOp< __logical_not >::_Rt std::valarray< _Tp >::operator! () const
template<typename _Tp >

_Expr< _BinClos

< __not_equal_to, _ValArray,

_Constant, _Tp, _Tp >

, typename __fun

< __not_equal_to, _Tp >

zresult_type > std::operator!= (const valarray< _Tp > &__v,const _Tp & 1)
template<typename _Tp >

_Expr< _BinClos

< __not_equal_to, _Constant,

_ValArray, _Tp, _Tp >

, typename __fun

< __not_equal_to, _Tp >

zresult_type > std::operator!= (const _Tp & __t, const valarray< _Tp > &__ V)
template<typename _Tp >

_Expr< _BinClos

< __not_equal_to, _ValArray,

_ValArray, _Tp, _Tp >

, typename __fun

< __not_equal_to, _Tp >

zresult_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)
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template<typename _Tp >

_Expr< _BinClos< __modulus,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun< __modulus,

_Tp >:result_type > std::operator% (const valarray< _Tp > &__v,const_Tp & 1)

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< _Tp >::operator%= (const valarray< _Tp > &) const
void std::mask_array< _Tp >::operator%= (const valarray< _Tp > &) const
void std::indirect_array< _Tp >::operator%= (const valarray< _Tp > &) const

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

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

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

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

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

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

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

template<typename _Tp >

_Expr< _BinClos< __bitwise_and,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun

< __bitwise_and, _Tp >

result_type > std::operator& (const valarray< _Tp > &__ v, const _Tp &__ 1)

template<typename _Tp >

_Expr< _BinClos< __bitwise_and,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun

< __bitwise_and, _Tp >

result_type > std::operator& (const _Tp & t, constvalarray< _Tp > & V)

template<typename _Tp >

_Expr< _BinClos< __bitwise_and,
_ValArray, _ValArray, _Tp, _Tp >

, typename __fun

< __bitwise_and, _Tp >

zresult_type > std::operator& (const valarray< _Tp > &__v, const valarray< _Tp > &__w)

template<typename _Tp >

_Expr< _BinClos< __logical_and,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun

< __logical_and, _Tp >

zresult_type > std::operator&& (const _Tp &__t, const valarray< _Tp > & v)
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template<typename _Tp >

_Expr< _BinClos< __logical_and,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun

< __logical_and, _Tp >

sresult_type > std::operator&& (const valarray< _Tp > &_ v, const _Tp & 1)
template<typename _Tp >

_Expr< _BinClos< __logical_and,

_ValArray, _ValArray, _Tp, _Tp >

, typename __fun

< __logical_and, _Tp >

zresult_type > std::operator&& (const valarray< _Tp > &__ v, const valarray< _Tp > & w)
void std::gslice_array< _Tp >::operator&= (const valarray< _Tp > &) const

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

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

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

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

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

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

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

valarray< _Tp > & std::valarray< _Tp >::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 & 1)
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< _Tp >::operatorx= (const valarray< _Tp > &) const

void std::mask_array< _Tp >::operators= (const valarray< _Tp > &) const

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

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

void std::indirect_array< _Tp >::operatorx= (const _Expr< _Dom, _Tp > &) const
template<class _Dom >

void std::mask_array< _Tp >::operatorx= (const _Expr< _Dom, _Tp > &) const
void std::slice_array< _Tp >::operator+= (const valarray< _Tp > &) const
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template<class _Dom >

void std::slice_array< _Tp >::operatorx= (const _Expr< _Dom, _Tp > &) const
valarray< _Tp > & std::valarray< _Tp >::operators= (const _Tp &)

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

valarray< _Tp > & std::valarray< _Tp >::operatorx= (const _Expr< _Dom, _Tp > &)
* _UnaryOp< __unary_plus >:;_Rt std::valarray< _Tp >::operator+ () const
template<typename _Tp >

_Expr< _BinClos< __plus,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun< __plus, _Tp >

zresult_type > std::operator+ (const valarray< _Tp > & v, const _Tp &__ 1)
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 >

zresult_type > std::operator+ (const _Tp & t, const valarray< _Tp > &_ v)

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

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

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

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

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

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

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

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

valarray< _Tp > & std::valarray< _Tp >::operator+= (const _Expr< _Dom, _Tp > &)
» _UnaryOp< __negate >:;_ Rt std::valarray< _Tp >::operator- () const
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 >

zresult_type > std::operator- (const valarray< _Tp > & v, const _Tp &__t)
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)
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void std::gslice_array< _Tp >::operator-= (const valarray< _Tp > &) const

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

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

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

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

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

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

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

valarray< _Tp > & std::valarray< _Tp >::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)
template<typename _Tp >

_Expr< _BinClos< __divides,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun< __divides,

_Tp >:result_type > std::operator/ (const valarray< _Tp > &__v,const _Tp & 1)
template<typename _Tp >

_Expr< _BinClos< __divides,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun< __divides,

_Tp >:uresult_type > std::operator/ (const _Tp &__t, const valarray< _Tp > &_ V)
void std::gslice_array< _Tp >::operator/= (const valarray< _Tp > &) const

void std::mask_array< _Tp >::operator/= (const valarray< _Tp > &) const

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

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

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

void std::indirect_array< _Tp >::operator/= (const _Expr< _Dom, _Tp > &) const
void std::slice_array< _Tp >::operator/= (const valarray< _Tp > &) const
template<class _Dom >

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

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

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

_Expr< _BinClos< __less,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun< __less, _Tp >

zresult_type > std::operator< (const valarray< _Tp > & v, const _Tp & 1)

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< __shift_left,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun< __shift_left,

_Tp >:result_type > std::operator<< (const _Tp &__t, const valarray< _Tp > &__ V)

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 &_ 1)

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)

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

« void std::indirect_array< _Tp >::operator< <= (const valarray< _Tp > &) const

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

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

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

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

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

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

template<class _Dom >
valarray< _Tp > & std::valarray< _Tp >::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,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun< __less_equal,

_Tp >:result_type > std::operator<= (const _Tp &__t, const valarray< _Tp > &__v)
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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 &__1)
gslice_array & std::gslice_array< _Tp >::operator= (const gslice_array &)
indirect_array & std::indirect_array<< _Tp >::operator= (const indirect_array &)
mask_array & std::mask_array< _Tp >::operator= (const mask_array &)

void std::gslice_array< _Tp >::operator= (const valarray< _Tp > &) const
void std::mask_array< _Tp >::operator= (const valarray< _Tp > &) const
void std::indirect_array<< _Tp >::operator= (const valarray< _Tp > &) const
gslice & std::gslice::operator= (const gslice &)

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

void std::mask_array< _Tp >::operator= (const _Tp &) const

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

template<class _Dom >

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

template<class _Dom >

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

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

void std::slice_array< _Tp >::operator= (const _Tp &) const

template<class _Dom >

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

template<class _Ex >

void std::mask_array< _Tp >::operator= (const _Expr< _Ex, _Tp > &__e) const

valarray< _Tp > & std:valarray< _Tp >::
valarray< _Tp > & std::valarray< _Tp >::
valarray< _Tp > & std::valarray< _Tp >::
valarray< _Tp > & std::valarray< _Tp >::
valarray< _Tp > & std::valarray< _Tp >::
valarray< _Tp > & std:valarray< _Tp >::
valarray< _Tp > & std:valarray< _Tp >::

operator= (const valarray< _Tp > &__ V)
operator= (valarray< _Tp > &&__v) noexcept
operator= (const _Tp &__1)

operator= (const slice_array< _Tp > &__sa)
operator= (const gslice_array< _Tp > & ga)
operator= (const mask_array< _Tp > &__ma)
operator= (const indirect_array< _Tp > &__ia)

valarray & std::valarray< _Tp >::operator= (initializer_list< _Tp > __ 1)

template<class _Dom >

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

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< __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, _Constant, _Tp, _Tp >
, typename __fun< __equal_to,

_Tp >:result_type > std::operator== (const valarray< _Tp > &__v,const _Tp & 1)
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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,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun< __greater,

_Tp >:result_type > std::operator> (const valarray< _Tp > &__ v, const_Tp &__ 1)
template<typename _Tp >

_Expr< _BinClos< __greater,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun< __greater,

_Tp >:result_type > std::operator> (const _Tp & t, constvalarray< _Tp > &_ V)
template<typename _Tp >

_Expr< _BinClos

< __greater_equal, _Constant,

_ValArray, _Tp, _Tp >

, typename __fun

< __greater_equal, _Tp >

result_type > std::operator>= (const _Tp &__t, const valarray< _Tp > &_ V)
template<typename _Tp >

_Expr< _BinClos

< __greater_equal, _ValArray,

_Constant, _Tp, _Tp >

, typename __fun

< __greater_equal, _Tp >

zresult_type > std::operator>= (const valarray< _Tp > &__v,const_Tp &__ 1)
template<typename _Tp >

_Expr< _BinClos

< __greater_equal, _ValArray,

_ValArray, _Tp, _Tp >

, typename __fun

< __greater_equal, _Tp >

zresult_type > std::operator>= (const valarray< _Tp > &__v, const valarray< _Tp > & _w)
template<typename _Tp >

_Expr< _BinClos< __shift_right,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun

< __shift_right, _Tp >

zresult_type > std::operator>> (const valarray< _Tp > & v, const _Tp & 1)
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<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)
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void std::gslice_array< _Tp >::operator>>= (const valarray< _Tp > &) const

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

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

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

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

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

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

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

valarray< _Tp > & std::valarray< _Tp >::operator>>= (const _Expr< _Dom, _Tp > &)
_Tp & std::valarray< _Tp >::operator[] (size_t __i)

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

_Expr< _SClos< _ValArray, _Tp >

, _Tp > std::valarray< _Tp >::operator[] (slice __s) const

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

_Expr< _GClos< _ValArray, _Tp >

, _Tp > std::valarray< _Tp >::operator|[] (const gslice &__s) const

gslice_array< _Tp > std::valarray< _Tp >::operator[] (const gslice &__s)

valarray< _Tp > std::valarray< _Tp >::operator[] (const valarray< bool > &__m) const
mask_array<< _Tp > std::valarray< _Tp >::operator[] (const valarray< bool > &__m)
_Expr< _IClos< _ValArray, _Tp >

,_Tp > std::valarray< _Tp >::operator[] (const valarray< size_t > &__i) const
indirect_array< _Tp > std::valarray< _Tp >::operator[] (const valarray< size_t > & i)
template<typename _Tp >

_Expr< _BinClos< __bitwise_xor,

_ValArray, _ValArray, _Tp, _Tp >

, typename __fun

< __bitwise_xor, _Tp >

zresult_type > std::operator” (const valarray< _Tp > &__ v, const valarray< _Tp > &_ w)
template<typename _Tp >

_Expr< _BinClos< __bitwise_xor,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun

< __ bitwise_xor, _Tp >

:result_type > std::operator” (const valarray< Tp > & v, const_Tp & 1)
template<typename _Tp >

_Expr< _BinClos< __bitwise_xor,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun

< __ bitwise_xor, _Tp >

:result_type > std::operator” (const _Tp & t, const valarray< _Tp > & V)

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

void std::mask_array< _Tp >::operator” = (const valarray< _Tp > &) const

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

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

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

void std::indirect_array< _Tp >::operator’ = (const Expr< Dom, Tp > &) const
« void std::slice_array< _Tp >::operator” = (const valarray< _Tp > &) const

template<class _Dom >

void std::slice_array< _Tp >::operator’= (const Expr< Dom, Tp > &) const
valarray< _Tp > & std::valarray< _Tp >::operator’ = (const _Tp &)

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

valarray< _Tp > & std::valarray< _Tp >::operator’ = (const _Expr< _Dom, Tp > &)
template<typename _Tp >

_Expr< _BinClos< __bitwise_or,

_Constant, _ValArray, _Tp, _Tp >

, typename __fun< __bitwise_or,

_Tp >uresult_type > std::operator| (const _Tp &__t, const valarray< _Tp > &__ V)
template<typename _Tp >

_Expr< _BinClos< __bitwise_or,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun< __ bitwise_or,

_Tp >uresult_type > std::operator| (const valarray< _Tp > &__v, const_Tp & 1)
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)
void std::gslice_array< _Tp >::operator|= (const valarray< _Tp > &) const

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

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

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

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

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

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

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

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

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

template<typename _Tp >

_Expr< _BinClos< __logical_or,

_ValArray, _Constant, _Tp, _Tp >

, typename __fun< __logical_or,

_Tp >uresult_type > std::operator|| (const valarray< _Tp > &_ v, const_Tp & 1)
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2.23.1

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)

_UnaryOp< __bitwise_not >::_Rt std::valarray< _Tp >::operator~ () const
void std::valarray< _Tp >:resize (size_t __size, _Tp__c=_Tp())
valarray< _Tp > std::valarray< _Tp >::shift (int __n) const

size_t std::slice::size () const

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

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

size_t std::slice::start () const

size_t std::gslice::start () const

size_t std::slice::stride () const

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

_Tp std::valarray< _Tp >::sum () const

void std::valarray< _Tp >::swap (valarray< _Tp > & __v) noexcept

Detailed Description

Classes and functions for representing and manipulating arrays of elements.

2.23.2 Function Documentation

2.23.2.1 std:gslice::gslice( ) [inline]

Construct an empty slice.

Definition at line 149 of file gslice.h.

2.23.2.2 std:gslice::gslice ( size_t __o, const valarray < size_t > & __I, const valarray < size t > & _s)

Construct a slice.

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

Parameters

[inline]

o | Offsetin array of first element.
/| Array of dimension lengths.

s | Array of dimension strides between array elements.

Definition at line 153 of file gslice.h.

2.23.2.3 std::gslice::gslice ( constgslice& g ) [inline]

Copy constructor.

Definition at line 158 of file gslice.h.

2.23.2.4

[inline]

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

Definition at line 143 of file gslice_array.h.

template <typename _Tp > std::gslice_array< _Tp >::gslice_array ( const gslice_array< Tp > & _a)
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2.23.2.5 template<typename _Tp > std::indirect_array< _Tp >:indirect_array ( const indirect_array< Tp > &__a)
[inline]

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

Definition at line 143 of file indirect_array.h.
2.23.2.6 template<typename _Tp > std::mask_array< _Tp >:mask array ( const mask_array< Tp >&a) [inline]

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

Definition at line 139 of file mask_array.h.
2.23.2.7 std:slice::slice( ) [inline]

Construct an empty slice.

Definition at line 90 of file slice_array.h.
2.23.2.8 std::slice::slice ( size_ t__ o, size t_ d, size.t_s) [inline]

Construct a slice.

Parameters

o | Offsetin array of first element.

d | Number of elements in slice.

s | Stride between array elements.

Definition at line 94 of file slice_array.h.
2.23.2.9 template<typename _Tp > std::slice_array< _Tp >:slice_array ( const slice_array< Tp>&a) [inline]

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

Definition at line 207 of file slice_array.h.
2.23.2.10 template<<typename _Tp > std::valarray< _Tp >:uvalarray( ) [inline]

Construct an empty array.

Definition at line 605 of file valarray.
2.23.2.11 template<typename _Tp > std::valarray< _Tp >::valarray ( size t_n) [inline], [explicit]

Construct an array with n elements.

Definition at line 609 of file valarray.
2.23.2.12 template<typename _Tp> std::valarray< _Tp >::valarray ( const Tp & _t sizet_n) [inline]

Construct an array with n elements initialized to t.

Definition at line 615 of file valarray.
2.23.2.13 template<typename Tp>> std::valarray< _Tp >:valarray ( const valarray< Tp >&_v) [inline]

Copy constructor.

Definition at line 630 of file valarray.
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2.23.2.14 template<typename _Tp> std::valarray< _Tp >:valarray ( valarray< Tp > && _v ) [inline],
[noexcept]

Move constructor.

Definition at line 638 of file valarray.
2.23.2.15 template<typename _Tp>> std::valarray< _Tp >::valarray ( const slice_array< Tp>&_sa) [inline]

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

Definition at line 648 of file valarray.
2.23.2.16 template<<typename _Tp> std::valarray< _Tp >::valarray ( const gslice_array< _Tp >&_ga) [inline]

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

Definition at line 657 of file valarray.
2.23.2.17 template<typename _Tp> std::valarray< _Tp >::valarray ( const mask_array< Tp>&_ma) [inline]

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

Definition at line 668 of file valarray.
2.23.2.18 template<typename _Tp> std::valarray< _Tp >:valarray ( constindirect_array< Tp>&_ia) [inline]

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

Definition at line 677 of file valarray.
2.23.2.19 template<typename _Tp> std::valarray< _Tp >:valarray ( initializer_list< Tp>_1) [inline]

Construct an array with an initializer_list of values.

Definition at line 687 of file valarray.
2.23.2.20 std::gslice::~gslice( ) [inline]
Destructor.

Definition at line 163 of file gslice.h.

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

func | Function of Tp returning Tp to apply.

Returns

New valarray with transformed elements.

Definition at line 1049 of file valarray.
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2.23.2.22 template<class _Tp> _Expr< _RefFunClos< _ValArray, Tp >, Tp > std::valarray< _Tp >::apply ( _Tp funcconst
_Tp&)const [inline]
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

func | Function of const Tp& returning Tp to apply.

Returns
New valarray with transformed elements.
Definition at line 1057 of file valarray.
2.23.2.23 template<<class _Tp > _Tpx std::begin ( valarray< _Tp>&_va) [inline]

Return an iterator pointing to the first element of the valarray.

Parameters

__va | valarray.

Definition at line 1196 of file valarray.

References std::__addressof().
2.23.2.24 template<class _Tp > const _Tp:x std::begin ( constvalarray< Tp>& _va) [inline]

Return an iterator pointing to the first element of the const valarray.

Parameters

__va | valarray.

Definition at line 1206 of file valarray.

References std::__addressof().
2.23.2.25 template<<class _Tp > valarray< _Tp > std::valarray< _Tp >::cshift( int_n )const [inline]

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 975 of file valarray.
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2.23.2.26 template<class _Tp > _Tp= std::end ( valarray< Tp>&_va) [inline]

Return an iterator pointing to one past the last element of the valarray.
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Parameters

__va | valarray.

Definition at line 1216 of file valarray.

References std::__addressof(), and std::valarray< _Tp >::size().
2.23.2.27 template<class _Tp > const _Tpx std::end ( const valarray< Tp>&__va) [inline]

Return an iterator pointing to one past the last element of the const valarray.

Parameters

__va | valarray.

Definition at line 1226 of file valarray.

References std::__addressof(), and std::valarray< _Tp >::size().
2.23.2.28 template<typename _Tp > _Tp std::valarray< _Tp >:max( )const [inline]

Return the maximum element using operator<().
Definition at line 1041 of file valarray.

References std::max_element().
2.23.2.29 template<typename _Tp > _Tp std::valarray< _Tp >:min( )const [inline]

Return the minimum element using operator<().
Definition at line 1033 of file valarray.

References std::min_element().

2.23.2.30 template<<typename _Tp > valarray< _Tp >::itemplate _UnaryOp< _ logical_not >::_Rt std::valarray< _Tp
>:uoperator! ( )Jeconst [inline]

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

Definition at line 1076 of file valarray.

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

Modulo slice elements by corresponding elements of v.

Definition at line 202 of file gslice_array.h.

2.23.2.32 template<typename _Tp > void std::mask_array< _Tp >::operator%= ( const valarray< Tp > & __v ) const
[inline]

Modulo slice elements by corresponding elements of v.

Definition at line 192 of file mask_array.h.

2.23.2.33 template<typename _Tp > void std::indirect_array< _Tp >::operator%=( const valarray< _Tp > & _ v ) const
[inline]

Modulo slice elements by corresponding elements of v.

Definition at line 196 of file indirect_array.h.
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2.23.2.34 template<typename _Tp > void std::slice_array< _Tp >::operator%= ( const valarray< Tp > & __v ) const
[inline]

Modulo slice elements by corresponding elements of v.

Definition at line 258 of file slice_array.h.
2.23.2.35 template<class Tp> valarray<< Tp > & std::valarray< _Tp >::operator%=( const Tp& _t) [inline]

Set each element e of array to e % t.

Definition at line 1103 of file valarray.

2.23.2.36 template<class _Tp> valarray< _Tp > & std::valarray< _Tp >::operator%= ( const valarray< Tp > & _v)
[inline]

Modulo elements of array by corresponding elements of v.

Definition at line 1103 of file valarray.

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

Logical and slice elements with corresponding elements of v.

Definition at line 206 of file gslice_array.h.

2.23.2.38 template<typename _Tp > void std::mask_array < _Tp >::operator&= ( const valarray< Tp > & __ v ) const
[inline]

Logical and slice elements with corresponding elements of v.

Definition at line 196 of file mask_array.h.

2.23.2.39 template<typename _Tp > void std::indirect_array< _Tp >::operator&= ( const valarray< Tp > & _ v ) const
[inline]

Logical and slice elements with corresponding elements of v.

Definition at line 200 of file indirect_array.h.

2.23.2.40 template<typename _Tp > void std::slice_array< _Tp >::operator&=( const valarray< Tp > & _ v ) const
[inline]

Logical and slice elements with corresponding elements of v.

Definition at line 262 of file slice_array.h.
2.23.2.41 template<class _Tp> valarray< _Tp > & std::valarray< _Tp >::operator&=( const _ Tp&_t) [inline]

Set each element e of arrayto e & .

Definition at line 1105 of file valarray.

2.23.242 template<class _Tp> valarray< _Tp > & std::valarray< _Tp >::operator&= ( const valarray< Tp > &__v)
[inline]

Logical and corresponding elements of v with elements of array.

Definition at line 1105 of file valarray.
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2.23.2.43 template<typename _Tp > void std::gslice_array< _Tp >::operatorx= ( const valarray< Tp > & __v ) const
[inline]

Multiply slice elements by corresponding elements of v.

Definition at line 200 of file gslice_array.h.

2.23.2.44 template<typename _Tp > void std::mask_array < _Tp >::operatorx=( const valarray< Tp > & __v ) const
[inline]

Multiply slice elements by corresponding elements of v.

Definition at line 190 of file mask_array.h.

2.23.2.45 template<typename _Tp > void std::indirect_array< _Tp >::operatorx=( const valarray< _Tp > & __v ) const
[inline]

Multiply slice elements by corresponding elements of v.

Definition at line 194 of file indirect_array.h.

2.23.2.46 template<<typename _Tp > void std::slice_array< _Tp >::operatorx= ( const valarray< _Tp > & __v ) const
[inline]

Multiply slice elements by corresponding elements of v.

Definition at line 256 of file slice_array.h.
2.23.247 template<class _Tp> valarray< Tp > & std::valarray< _Tp >::operatorx=( const Tp& _t) [inline]

Multiply each element of array by &

Definition at line 1101 of file valarray.

2.23.2.48 template<class _Tp> valarray< _Tp > & std::valarray< _Tp >::operatorx=( const valarray< Tp > & _v)
[inline]

Multiply elements of array by corresponding elements of v.

Definition at line 1101 of file valarray.

2.23.2.49 template<<typename _Tp > valarray< _Tp >::template UnaryOp< _ unary_plus >::_Rt std::valarray< _Tp
>uoperator+( )const [inline]

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

Definition at line 1073 of file valarray.

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

Add corresponding elements of v to slice elements.

Definition at line 203 of file gslice_array.h.

2.23.2.51 template<typename _Tp > void std::mask_array< _Tp >::operator+=( const valarray< Tp > & _ v ) const
[inline]

Add corresponding elements of v to slice elements.

Definition at line 193 of file mask_array.h.
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2.23.2.52 template<typename _Tp > void std::indirect_array< _Tp >::operator+= ( const valarray<< _Tp > & __v ) const
[inline]

Add corresponding elements of v to slice elements.

Definition at line 197 of file indirect_array.h.

2.23.2.53 template<<typename _Tp > void std::slice_array< _Tp >::operator+=( const valarray< Tp > & _ v ) const
[inline]

Add corresponding elements of v to slice elements.

Definition at line 259 of file slice_array.h.
2.23.2.54 template<class Tp> valarray< Tp > & std::valarray< _Tp >::operator+=( const Tp& _t) [inline]

Add fto each element of array.

Definition at line 1099 of file valarray.

2.23.2.55 template<class _Tp> valarray< _Tp > & std::valarray< _Tp >::operator+= ( const valarray< Tp > &_ v )
[inline]

Add corresponding elements of v to elements of array.

Definition at line 1099 of file valarray.

2.23.2.56 template<<typename _Tp > valarray<< _Tp >::template _UnaryOp< _ negate >::_Rt std::valarray < _Tp >::operator- (
Jeonst [inline]

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

Definition at line 1074 of file valarray.

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

Subtract corresponding elements of v from slice elements.

Definition at line 204 of file gslice_array.h.

2.23.2.58 template<typename _Tp > void std::mask_array< _Tp >::operator-= ( const valarray<< _Tp > & __v ) const
[inline]

Subtract corresponding elements of v from slice elements.

Definition at line 194 of file mask_array.h.

2.23.2.59 template<typename _Tp > void std::indirect_array< _Tp >::operator-= ( const valarray< Tp > & _ v ) const
[inline]

Subtract corresponding elements of v from slice elements.

Definition at line 198 of file indirect_array.h.

2.23.2.60 template<typename _Tp > void std::slice_array< _Tp >::operator-= ( const valarray<< Tp > & __v ) const
[inline]

Subtract corresponding elements of v from slice elements.

Definition at line 260 of file slice_array.h.
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2.23.2.61 template<class _Tp> valarray< _Tp > & std::valarray< _Tp >::operator-=( const_ Tp& _t) [inline]

Subtract tto each element of array.

Definition at line 1100 of file valarray.

2.23.2.62 template<class _Tp> valarray< _Tp > & std::valarray< _Tp >::operator-= ( const valarray< Tp > & _v)
[inline]

Subtract corresponding elements of v from elements of array.

Definition at line 1100 of file valarray.

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

Divide slice elements by corresponding elements of v.

Definition at line 201 of file gslice_array.h.

2.23.2.64 template<typename _Tp > void std::mask_array< _Tp >::operator/= ( const valarray< _Tp > & __ v ) const
[inline]

Divide slice elements by corresponding elements of v.

Definition at line 191 of file mask_array.h.

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

Divide slice elements by corresponding elements of v.

Definition at line 195 of file indirect_array.h.

2.23.2.66 template<<typename _Tp > void std::slice_array< _Tp >::operator/= ( const valarray< Tp > & __ v ) const
[inline]

Divide slice elements by corresponding elements of v.

Definition at line 257 of file slice_array.h.
2.23.2.67 template<class Tp> valarray< Tp > & std::valarray< _Tp >::operator/=( const Tp& _t) [inline]

Divide each element of array by &

Definition at line 1102 of file valarray.

2.23.2.68 template<cla