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1 Deprecated List

Module negators

Deprecated in C++17, no longer in the standard since C++20. Use not_ fn instead.

Module pointer_adaptors

Deprecated in C++11, no longer in the standard since C++17.

Module ptrmem_adaptors

Deprecated in C++11, no longer in the standard since C++17. Use mem_ fn instead.

Struct std::aligned_storage< _Len, _Align >

Deprecated in C++23. Uses can be replaced by an array std: :byte[_Len] declared with alignas (+
_Align).

Struct std::aligned_union< _Len, _Types >

Deprecated in C++23.
Class std::auto_ptr< _Tp >

Deprecated in C++11, no longer in the standard since C++17. Use unique_ptr instead.

Struct std::binary_function< _Arg1, _Arg2, Result >

Deprecated in C++11, no longer in the standard since C++17.

Member std::get_unexpected () noexcept

Removed from the C++ standard in C++17

Struct std::is_literal_type< _Tp >

Deprecated in C++17, removed in C++20. The idea of a literal type isn't useful.

Struct std::is_pod< _Tp >

Deprecated in C++20. Use is_standard_layout && is_trivial instead.

Struct std::is_trivial< _Tp >

Deprecated in C++26. Use a combination of one or more more specialized type traits instead, such
as is_trivially_default_constructible, is_trivially copy_constructible, is_<
trivially_copy_assignable, etc., depending on the exact check(s) needed.

Member std::random_shuffle (_ RandomAccesslterator __first, _RandomAccesslterator __last)

Since C++17, std::random_shuffle is not part of the C++ standard. Use std::shuffle instead,
which was introduced in C++11.

Member std::random_shuffle (_RandomAccesslterator __ first, _RandomAccesslterator __last, _Random«
NumberGenerator &&__rand)

Since C++17, std::random_shuffle is not part of the C++ standard. Use std::shuffle instead,
which was introduced in C++11.
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Member std::set_unexpected (unexpected_handler) noexcept

Removed from the C++ standard in C++17

Struct std::unary_function< _Arg, _Result >

Deprecated in C++11, no longer in the standard since C++17.

Member std::unexpected ()

Removed from the C++ standard in C++17

2 Todo List

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

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, _MonoidOperation __monoid_op)

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::random_sample (_Inputlterator __first, _Inputlterator __last, _RandomAccesslterator _
out_first, _RandomAccesslterator __out_last)

Needs documentation! See http://gcc.gnu.org/onlinedocs/libstdc++/manual/documentation«
_style.html
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Member __gnu_cxx::random_sample (_lnputlterator __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_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

Struct __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

Module mathsf

Provide accuracy comparisons on a per-function basis for a small number of targets.

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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3 Topic Documentation

3.1 Algorithms

Collaboration diagram for Algorithms:

Mutating

Non-Mutating

/

Generalized Numeric
operations

Algorithms

Sorting

Topics

+ Generalized Numeric operations
* Mutating

» Non-Mutating

« Sorting

3.1.1 Detailed Description

Components for performing algorithmic operations. Includes non-modifying sequence, modifying (mutating) sequence,
sorting, searching, merge, partition, heap, set, minima, maxima, and permutation operations.
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3.1.2 Generalized Numeric operations

Collaboration diagram for Generalized Numeric operations:

Generalized Numeric

Algorithms |<¢—— S

Functions

template <typename _Inputlterator, typename _Tp>

constexpr _Tp std::accumulate (_Inputlterator __first, _Inputlterator __last, _Tp __init)

template<typename _ Inputlterator, typename _Tp, typename _BinaryOperation>

constexpr _Tp std::accumulate (_Inputlterator __first, _Inputlterator __last, _Tp __init, _BinaryOperation __ «
binary_op)

template <typename _Inputlterator, typename _Outputlterator>

constexpr _Outputlterator std::adjacent_difference (_Inputlterator __first, _Inputlterator __last, _Outputlterator —
__result)

template <typename _Inputlterator, typename _Outputlterator, typename _BinaryOperation>

constexpr _Outputlterator std::adjacent_difference (_Inputlterator __first, _Inputlterator __last, _Outputlterator «
__result, _BinaryOperation __binary_op)

template <typename _Inputlterator, typename _Outputlterator, typename _Tp>

constexpr _Outputlterator std::exclusive_scan (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ «
result, _Tp __init)

template <typename _Inputlterator, typename _Outputlterator, typename _Tp, typename _BinaryOperation>

constexpr _Outputlterator std::exclusive_scan (_Inputlterator __first, _Inputlterator __last, _Outputlterator _ «
result, _Tp __init, _BinaryOperation __binary_op)

template<typename _ Inputlterator, typename _Outputlterator>

constexpr _Outputlterator std::inclusive_scan (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ «
result)

template <typename _Inputlterator, typename _Outputlterator, typename _BinaryOperation>

constexpr _Outputlterator std::inclusive_scan (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ «
result, _BinaryOperation __binary_op)

template<typename _Inputlterator, typename _Outputlterator, typename _BinaryOperation, typename _Tp>

constexpr _Outputlterator std::inclusive_scan (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ «
result, _BinaryOperation __binary_op, _Tp __init)

template <typename _Inputlterator1, typename _Inputlterator2, typename _Tp>

constexpr _Tp std::iinner_product (_Inputlterator1 __first1, _Inputlterator1 __last1, _Inputlterator2 __ first2, _Tp
__init)

template<typename _Inputlterator1, typename _lInputlterator2, typename _Tp, typename _BinaryOperationi, typename _Binary«
Operation2>

constexpr _Tp std::iinner_product (_Inputlterator1 _ first1, _Inputlterator1 __last1, _Inputlterator2 _ first2, _Tp
__init, _BinaryOperation1 __binary_op1, _BinaryOperation2 __binary_op2)
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template <typename _Forwardlterator, typename _Tp>

constexpr void std::iota (_Forwardlterator __first, _Forwardlterator __last, _Tp _ value)

template<typename _Inputlterator, typename _Outputlterator>

constexpr _Outputlterator std::partial_sum (_Inputlterator __first, _Inputlterator __last, _Outputlterator __result)
template <typename _Inputlterator, typename _Outputlterator, typename _BinaryOperation>

constexpr _Outputlterator std::partial_sum (_Inputlterator __first, _Inputlterator __last, _Outputlterator __result,
_BinaryOperation __binary_op)

template<typename _Inputlterator>

constexpr iterator_traits< _Inputlterator >::value_type std::reduce (_Inputlterator __first, _Inputlterator __last)
template <typename _Inputlterator, typename _Tp>

constexpr _Tp std::reduce (_Inputlterator __first, _Inputlterator __last, _Tp __init)

template<typename _ Inputlterator, typename _Tp, typename _BinaryOperation>

constexpr _Tp std::reduce (_Inputlterator __first, _Inputlterator __last, _Tp __init, _BinaryOperation __binary_op)
template <typename _Inputlterator, typename _Outputlterator, typename _Tp, typename _BinaryOperation, typename _UnaryOperation>
constexpr _Outputlterator std::transform_exclusive_scan (_Inputlterator __first, _Inputlterator __last, _Output«
Iterator __result, _Tp __init, _BinaryOperation __binary_op, _UnaryOperation __unary_op)

template <typename _Inputlterator, typename _Outputlterator, typename _BinaryOperation, typename _UnaryOperation>

constexpr _Outputlterator std::transform_inclusive_scan (_Inputlterator __first, _Inputlterator __last, _Output«
Iterator __result, _BinaryOperation __binary_op, _UnaryOperation __unary_op)

template <typename _Inputlterator, typename _Outputlterator, typename _BinaryOperation, typename _UnaryOperation, typename _Tp>
constexpr _Outputlterator std::transform_inclusive_scan (_Inputlterator __first, _Inputlterator _ last, _Output«—
Iterator __result, _BinaryOperation __binary_op, _UnaryOperation __unary_op, _Tp __init)

template<typename _Inputlterator, typename _Tp, typename _BinaryOperation, typename _UnaryOperation>

constexpr _Tp std::transform_reduce (_Inputlterator __first, _Inputlterator __last, _Tp __init, _BinaryOperation
__binary_op, _UnaryOperation __unary_op)

template<typename _Inputlterator1, typename _Inputlterator2, typename _Tp>

constexpr _Tp std::transform_reduce (_Inputlterator1 __ first1, _Inputlterator1 _ last1, _Inputlterator2 __first2,
_Tp__init)

template<typename _Inputlterator1, typename _lInputlterator2, typename _Tp, typename _BinaryOperation1, typename _Binary«
Operation2>

constexpr _Tp std::transform_reduce (_Inputlterator1 __ first1, _Inputlterator1 __last1, _Inputlterator2 __first2,
_Tp __init, _BinaryOperation1 __binary_op1, _BinaryOperation2 __binary_op2)

3.1.2.1 Detailed Description

3.1.2.2 Function Documentation

accumulate() [1/2]

template<typename _Inputlterator, typename _Tp>
_Tp std::accumulate (
_InputIterator __ first,
_Inputlterator ___last,

_Tp __1init) [inline], [constexpr]

Accumulate values in a range.

Accumulates the values in the range [first,last) using operator+(). The initial value is init. The values are processed in

order.
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Parameters

__first | Start of range.

__last | End of range.

__init | Starting value to add other values to.

Returns

The final sum.

accumulate() [2/2]

template<typename _InputlIterator, typename _Tp, typename _BinaryOperation>
_Tp std::accumulate (

_Inputlterator __ first,

_Inputlterator ___last,

_Tp __init,

_BinaryOperation __binary_op) [inline], [constexpr]
Accumulate values in a range with operation.

Accumulates the values in the range [first, last) using the function object __binary_op. The initial value is
___init. The values are processed in order.

Parameters
__first Start of range.
__last End of range.
__init Starting value to add other values to.
__binary op | Function object to accumulate with.

Returns

The final sum.

adjacent_difference() [1/2]

template<typename _InputIterator, typename _Outputlterator>
_OutputIterator std::adjacent_difference (

_Inputlterator __ first,
InputlIterator __last,

_OutputIterator __ result) [constexpr]
Return differences between adjacent values.

Computes the difference between adjacent values in the range [first,last) using operator-() and writes the result to
__result.
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Parameters

__first Start of input range.

__last End of input range.

__result | Output sums.

Returns

Iterator pointing just beyond the values written to result.

adjacent_difference() [2/2]

template<typename _InputIterator, typename _Outputlterator, typename _BinaryOperation>
_OutputIterator std::adjacent_difference (

_Inputlterator __ first,

_InputlIterator __last,

_OutputlIterator __result,

_BinaryOperation __binary_op) [constexpr]
Return differences between adjacent values.

Computes the difference between adjacent values in the range [__first,__last) using the function object __binary_op
and writes the resultto __result.

Parameters
__first Start of input range.
__last End of input range.
__result Output sum.
__binary op | Function object.

Returns

Iterator pointing just beyond the values written to result.

exclusive_scan() [1/2]

template<typename _Inputlterator, typename _Outputlterator, typename _Tp>
_OutputIterator std::exclusive_scan (

_InputIterator __ first,

_Inputlterator ___last,

_OutputlIterator __ result,

_Tp __init) [inline], [constexpr]

Output the cumulative sum of one range to a second range.
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Parameters

__first Start of input range.

__last End of input range.

__result | Start of output range.

__init Initial value.

Returns

The end of the output range.

Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements (and the initial value), using std: : plus<> for summation.

This function generates an "exclusive" scan, meaning the Nth element of the output range is the sum of the first N-1
input elements, so the Nth input element is not included.

References exclusive_scan(), and move().

exclusive_scan() [2/2]

template<typename _InputIterator, typename _OutputlIterator, typename _Tp, typename _Binary<«
Operation>
_OutputIterator std::exclusive_scan (

_Inputlterator __ first,

_InputlIterator ___last,

_OutputlIterator __result,

_Tp __init,

_BinaryOperation __binary op) [constexpr]

Output the cumulative sum of one range to a second range.

Parameters
__first Start of input range.
__last End of input range.
__result Start of output range.
__init Initial value.
__binary op | Function to perform summation.

Returns

The end of the output range.
Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements (and the initial value), using binary_op for summation.

This function generates an "exclusive" scan, meaning the Nth element of the output range is the sum of the first N-1
input elements, so the Nth input element is not included.

References move().

Referenced by exclusive_scan().
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inclusive_scan() [1/3]

template<typename _Inputlterator, typename _OutputlIterator>
_OutputIterator std::inclusive_scan (

_InputIterator __ first,

_Inputlterator ___last,

_OutputIterator __result) [inline], [constexpr]

Output the cumulative sum of one range to a second range.

Parameters

__first Start of input range.

__last End of input range.

__result | Start of output range.

Returns

The end of the output range.

Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements, using std: : plus<> for summation.

This function generates an "inclusive" scan, meaning the Nth element of the output range is the sum of the first N input
elements, so the Nth input element is included.

References inclusive_scan().

inclusive_scan() [2/3]

template<typename _Inputlterator, typename _Outputlterator, typename _BinaryOperation>
_OutputIterator std::inclusive_scan (

_InputIterator __ first,

_InputIterator __last,

_OutputlIterator __result,

_BinaryOperation __binary_op) [constexpr]

Output the cumulative sum of one range to a second range.

Parameters
__first Start of input range.
__last End of input range.
__result Start of output range.
__binary _op | Function to perform summation.

Returns

The end of the output range.
Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements, using binary_op for summation.

This function generates an "inclusive" scan, meaning the Nth element of the output range is the sum of the first N input
elements, so the Nth input element is included.

References inclusive_scan(), and move().
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inclusive_scan() [3/3]

template<typename _InputIterator, typename _OutputlIterator, typename _BinaryOperation, typename <=
_Tp>
_OutputIterator std::inclusive_scan (

_Inputlterator __ first,

_Inputlterator ___last,

_OutputIterator __ result,

_BinaryOperation __binary op,

_Tp __1init) [constexpr]

Output the cumulative sum of one range to a second range.

Parameters
__first Start of input range.
__last End of input range.
__result Start of output range.
__binary op | Function to perform summation.
__init Initial value.

Returns

The end of the output range.

Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements (and the initial value), using binary_op for summation.

This function generates an "inclusive" scan, meaning the Nth element of the output range is the sum of the first N input
elements, so the Nth input element is included.

Referenced by inclusive_scan(), and inclusive_scan().

inner_product() [1/2]

template<typename _InputIteratorl, typename _InputlIterator2, typename _Tp>
_Tp std::inner_product (

_InputIteratorl _ firstl,

_InputIteratorl __ lastl,

_InputIterator2 __ first2,

_Tp __1init) [inline], [constexpr]
Compute inner product of two ranges.

Starting with an initial value of ___init, multiplies successive elements from the two ranges and adds each product
into the accumulated value using operator+(). The values in the ranges are processed in order.
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Parameters

__first1 | Start of range 1.

_ last1 | End of range 1.

__first2 | Start of range 2.

__init Starting value to add other values to.

Returns

The final inner product.

inner_product() [2/21]

template<typename _Inputlteratorl, typename _Inputlterator2, typename _Tp, typename _Binary+«+
Operationl, typename _BinaryOperation2>
_Tp std::inner_product (

_InputIteratorl _ firstl,

_InputlIteratorl __ lastl,

_InputlIterator2 __ first2,

_Tp __init,
_BinaryOperationl __binary opl,
_BinaryOperation2 __binary opZ2) [inline], [constexpr]

Compute inner product of two ranges.

Starting with an initial value of __init, applies __binary_op2 to successive elements from the two ranges and
accumulates each result into the accumulated value using __binary_opl. The values in the ranges are processed
in order.

Parameters
__first1 Start of range 1.
__lastt End of range 1.
_ first2 Start of range 2.
__init Starting value to add other values to.
__binary op1 | Function object to accumulate with.
__binary op2 | Function object to apply to pairs of input values.

Returns

The final inner product.

iota()

template<typename _ForwardIterator, typename _Tp>

void std::iota (

_ForwardIterator __ first,
_ForwardIterator __ last,
_Tp __value) [constexpr]

Create a range of sequentially increasing values.

For each element in the range [first,last) assigns value and increments value as if by ++value.
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Parameters

__first Start of range.

__last End of range.

__value | Starting value.

Returns

Nothing.

partial_sum() [1/2]

template<typename _Inputlterator, typename _Outputlterator>
_OutputIterator std::partial_sum (

_Inputlterator __ first,
InputIterator __last,

_OutputlIterator ___result) [constexpr]
Return list of partial sums.

Accumulates the values in the range [first,last) using the + operator. As each successive input value is added into the
total, that partial sum is writtento ___result. Therefore, the first value in __result is the first value of the input, the
second value in ___result is the sum of the first and second input values, and so on.

Parameters

__first Start of input range.
__last End of input range.

__result | Output sum.

Returns

Iterator pointing just beyond the values written to __result.

Referenced by __gnu_parallel::__parallel_random_shuffle_drs_pu(), and __gnu_parallel::__sequential_random_shuffle().

partial_sum() [2/2]

template<typename _InputIterator, typename _Outputlterator, typename _BinaryOperation>
_OutputIterator std::partial_sum (

_Inputlterator __ first,

_Inputlterator ___last,

_OutputlIterator __result,

_BinaryOperation __binary_op) [constexpr]
Return list of partial sums.

Accumulates the values in the range [first,last) using __binary_op. As each successive input value is added into the
total, that partial sum is written to ___result. Therefore, the first value in ___result is the first value of the input, the
second value in __result is the sum of the first and second input values, and so on.
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Parameters
__first Start of input range.
__last End of input range.
__result Output sum.
__binary op | Function object.

Returns

Iterator pointing just beyond the values written to __result.

reduce() [1/3]

template<typename _InputIterator>
iterator_traits< _InputlIterator >::value_type std::reduce (
_InputlIterator __ first,

_InputIterator __last) [inline], [constexpr]

Calculate reduction of values in a range.

Parameters

__first | Start of range.

__last | End of range.

Returns

The final sum.

Reduce the values in the range [first, last) using addition, with an initial value of T { }, where T is the iterator's
value type. Equivalent to calling std: : reduce (first, last, T{}, std::plus<>()).

References reduce().

reduce() [2/3]

template<typename _InputlIterator, typename _Tp>
_Tp std::reduce (
_InputlIterator __ first,
_InputIterator __last,

_Tp __1init) [inline], [constexpr]

Calculate reduction of values in a range.
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Parameters

__first | Start of range.

__last | End of range.

__init | Starting value to add other values to.

Returns

The final sum.

Reduce the values in the range [first, last) using addition. Equivalent to calling std: :reduce (first,
last, init, std::plus<>()).

References move(), and reduce().

reduce() [3/3]

template<typename _InputIterator, typename _Tp, typename _BinaryOperation>
_Tp std::reduce (

_Inputlterator __ first,

_Inputlterator ___last,

_Tp __init,

_BinaryOperation __binary op) [constexpr]

Calculate reduction of values in a range.

Parameters
__first Start of range.
__last End of range.
__init Starting value to add other values to.
__binary op | A binary function object.

Returns

The final sum.

Reduce the values in the range [first, last) using a binary operation. The initial value is init. The values are
not necessarily processed in order.

This algorithm is similar to std: : accumulate butis not required to perform the operations in order from first to last.
For operations that are commutative and associative the result will be the same as for std: :accumulate, but for

other operations (such as floating point arithmetic) the result can be different.

Referenced by reduce(), and reduce().

Generated by Doxygen



3.1 Algorithms 17

transform_exclusive_scan()

template<typename _InputIterator, typename _OutputlIterator, typename _Tp, typename _Binary<«
Operation, typename _UnaryOperation>
_OutputIterator std::transform_exclusive_scan (

_Inputlterator __ first,

_InputlIterator ___last,

_OutputIterator __ result,

_Tp __init,

_BinaryOperation __binary_op,

_UnaryOperation __unary_op) [constexpr]

Output the cumulative sum of one range to a second range.

Parameters
__first Start of input range.
__last End of input range.
__result Start of output range.
__init Initial value.
__binary op | Function to perform summation.
__unary_op | Function to transform elements of the input range.

Returns

The end of the output range.

Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements (and the initial value), using __unary_ op to transform the input
elements and using ___binary_op for summation.

This function generates an "exclusive" scan, meaning the Nth element of the output range is the sum of the first N-1
input elements, so the Nth input element is not included.

References move().

transform_inclusive_scan() [1/2]

template<typename _InputIterator, typename _Outputlterator, typename _BinaryOperation, typename <
_UnaryOperation>
_OutputIterator std::transform_inclusive_scan (

_Inputlterator __ first,

_InputlIterator ___last,

_OutputIterator __ result,

_BinaryOperation __binary_ op,

_UnaryOperation __unary_op) [constexpr]

Output the cumulative sum of one range to a second range.
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Parameters
__first Start of input range.
__last End of input range.
__result Start of output range.

__binary op | Function to perform summation.

__unary_op | Function to transform elements of the input range.

Returns

The end of the output range.

Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements, using ___unary_ op to transform the input elements and using
__binary_op for summation.

This function generates an "inclusive" scan, meaning the Nth element of the output range is the sum of the first N input
elements, so the Nth input element is included.

References move(), and transform_inclusive_scan().

transform_inclusive_scan() [2/2]

template<typename _InputIterator, typename _Outputlterator, typename _BinaryOperation, typename <
_UnaryOperation, typename _Tp>
_OutputIterator std::transform_inclusive_scan (

_Inputlterator __ first,

_InputIterator __last,

_OutputIterator __ result,

_BinaryOperation __binary_op,

_UnaryOperation __unary_op,

_Tp __init) [constexpr]

Output the cumulative sum of one range to a second range.

Parameters
__first Start of input range.
__last End of input range.
__result Start of output range.

__binary op | Function to perform summation.
__unary_op | Function to transform elements of the input range.

__Init Initial value.

Returns

The end of the output range.

Write the cumulative sum (aka prefix sum, aka scan) of the input range to the output range. Each element of the output
range contains the running total of all earlier elements (and the initial value), using ___unary_ op to transform the input
elements and using __binary_op for summation.

This function generates an "inclusive" scan, meaning the Nth element of the output range is the sum of the first N input
elements, so the Nth input element is included.

Referenced by transform_inclusive_scan().
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transform_reduce() [1/3]

template<typename _InputIterator, typename _Tp, typename _BinaryOperation, typename _Unary<
Operation>
_Tp std::transform_reduce (

_Inputlterator __ first,

_InputlIterator ___last,

_Tp __init,

_BinaryOperation __binary_op,

_UnaryOperation ___unary_op) [constexpr]

Transform the elements of a range and reduce.

Parameters
__first Start of range.
__last End of range.
__init Starting value to add other values to.

__binary op | The function used to perform reduction.

__unary _op | The function used to transform values from the range.

Returns

The final sum.

Call unary_op (first[n]) foreach nin [0, last-first) and then use binary_op to reduce the values
returned by unary_ op to a single value of type T.

transform_reduce() [2/3]

template<typename _InputIteratorl, typename _InputlIterator2, typename _Tp>
_Tp std::transform_reduce (

_InputlIteratorl _ firstl,

_InputlIteratorl __ lastl,

_InputIterator2 _ first2,

_Tp __init) [inline], [constexpr]

Combine elements from two ranges and reduce.

Parameters

__first1 | Start of first range.

_ last1 | End of first range.

__first2 | Start of second range.

__init Starting value to add other values to.

Returns
The final sum.
Call firstl[n]xfirst2[n] foreachnin [0, lastl-first1l) and then use addition to sum those products to
a single value of type T.
The range beginning at £irst?2 must contain at least last1-first1 elements.

References move(), and transform_reduce().
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transform_reduce() [3/3]

template<typename _InputIteratorl,

typename _Inputlterator2, typename

Operationl, typename _BinaryOperation2>

_Tp std::transform_reduce (

_InputlIteratorl _ firstl,

_InputlIteratorl __ lastl,

_InputIterator2 _ first2,

_Tp __init,

_BinaryOperationl __binary_opl,

_BinaryOperation2 __binary op2)

Combine elements from two ranges and reduce.

[constexpr]

Parameters

__first1 Start of first range.

__last1 End of first range.

_ first2 Start of second range.

__init Starting value to add other values to.

__binary op1 | The function used to perform reduction.

__binary op2 | The function used to combine values from the ranges.
Returns

The final sum.

_Tp,

typename _Binary+«

Callbinary_op2 (firstl[n], first2[n]) foreachnin [0, lastl-firstl) andthenuse binary_opl
to reduce the values returned by binary_op?2 to a single value of type T.

The range beginning at £irst?2 must contain atleast last1-first1 elements.

Referenced by transform_reduce().

3.1.3 Mutating

Collaboration diagram for Mutating:

Algorithms

]

Mutating
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Functions

template<typename _|I, typename _OI>

constexpr _Ol std::copy (_Il __first, _Il _ last, Ol _ result)

template<typename _BI1, typename _BI2>

constexpr _BI2 std::copy_backward (_BI1 __first, _BI1 __last, _BI2 _ result)

template<typename _Inputlterator, typename _Outputlterator, typename _Predicate>

constexpr _Outputlterator std::copy_if (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ result, _«
Predicate _ pred)

template<typename _Inputlterator, typename _Size, typename _Outputlterator>

constexpr _Outputlterator std::copy_n (_Inputlterator __first, _Size __n, _Outputlterator __result)
template<typename _Forwardlterator, typename _Tp>

constexpr void std:fill (_Forwardlterator __first, _Forwardlterator _ last, const _Tp &__value)

template<typename _OI, typename _Size, typename _Tp>

constexpr _Ol std::fill_n (_OIl __first, _Size _ n, const _Tp & _value)

template<typename _Forwardlterator, typename _Generator>

constexpr void std::generate (_Forwardlterator __first, _Forwardlterator __last, _Generator __gen)

template <typename _Outputlterator, typename _Size, typename _Generator>

constexpr _Outputlterator std::generate_n (_Outputlterator _ first, _Size _ n, _Generator __gen)

template <typename _Inputlterator, typename _Predicate >

constexpr bool std::is_partitioned (_Inputlterator __first, _Inputlterator __last, _Predicate __ pred)

template <typename _Forwardlterator1, typename _Forwardlterator2>

constexpr void std::iter_swap (_Forwardlterator1 __a, _Forwardlterator2 __b)

template<typename _|I, typename _OI>

constexpr _Ol std::move (_Il _ first, _Il __last, Ol __ result)

template<typename _BI1, typename _BI2>

constexpr _BI2 std::move_backward (_BI1 __first, _BI1 __last, _BI2 _ result)

template <typename _Forwardlterator, typename _Predicate>

constexpr _Forwardlterator std::partition (_Forwardlterator __first, _Forwardlterator __last, _Predicate __pred)
template<typename _Inputlterator, typename _Outputlterator1, typename _Outputlterator2, typename _Predicate >

constexpr pair< _Outputlterator1, _Outputlterator2 > std::partition_copy (_Inputlterator __first, _Inputlterator «
__last, _Outputlterator1 __out_true, _Outputlterator2 __ out_false, _Predicate _ pred)

template <typename _Forwardlterator, typename _Predicate>

constexpr _Forwardlterator std::partition_point (_Forwardlterator __first, _Forwardlterator __last, _Predicate _«
_pred)

template<typename _RandomAccesslterator>

void std::random_shuffle (_RandomAccesslterator __ first, _RandomAccesslterator __last)

template <typename _RandomAccesslterator, typename _RandomNumberGenerator>

void std::random_shuffle (_RandomAccesslterator __first, _RandomAccesslterator __ last, _RandomNumber«
Generator &&__rand)

template<typename _Forwardlterator, typename _Tp>

constexpr _Forwardlterator std::remove (_Forwardlterator __first, _Forwardlterator __last, const _Tp &__value)
template<typename _Inputlterator, typename _Outputlterator, typename _Tp>

constexpr _Outputlterator std::remove_copy (_Inputlterator __first, _Inputlterator __last, _Outputlterator __result,
const _Tp &_value)

template<typename _Inputlterator, typename _Outputlterator, typename _Predicate >

constexpr _OQutputlterator std::remove_copy_if (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ «
result, _Predicate _ pred)

template <typename _Forwardlterator, typename _Predicate>

constexpr _Forwardlterator std::remove_if (_Forwardlterator __first, _Forwardlterator __last, _Predicate __ pred)
template <typename _Forwardlterator, typename _Tp>

constexpr void std::replace (_Forwardlterator __first, _Forwardlterator __last, const _Tp &__old_value, const _Tp
&__new_value)
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¢ template<typename _Inputlterator, typename _Outputlterator, typename _Predicate, typename _Tp>
constexpr _Outputlterator std::replace_copy_if (_Inputlterator __first, _Inputlterator __ last, _Outputlterator __ «+
result, _Predicate _ pred, const _Tp &__new_value)

¢ template<typename _Forwardlterator, typename _Predicate, typename _Tp>
constexpr void std::replace_if (_Forwardlterator __first, _Forwardlterator _ last, _Predicate _ pred, const _Tp
&__new_value)

¢ template<typename _Bidirectionallterator>
constexpr void std::reverse (_Bidirectionallterator __first, _Bidirectionallterator __last)

¢ template<typename _Bidirectionallterator, typename _Outputlterator>
constexpr _Qutputlterator std::reverse_copy (_Bidirectionallterator __first, _Bidirectionallterator __last, _Output«
Iterator __result)

¢ template<typename _Forwardlterator>
constexpr _Forwardlterator std::rotate (_Forwardlterator __first, _Forwardlterator _ _middle, _Forwardlterator _«
_last)

¢ template<typename _Forwardlterator, typename _Outputlterator>
constexpr _Outputlterator std::rotate_copy (_Forwardlterator __first, _Forwardlterator __middle, _Forwardlterator
__last, _Outputlterator __result)

¢ template<typename _RandomAccesslterator, typename _UniformRandomNumberGenerator>
void std::shuffle (_RandomAccesslterator __first, _RandomAccesslterator _ last, _UniformRandomNumber«
Generator &&__ @)

¢ template<typename _Forwardlterator, typename _Predicate>
_Forwardlterator std::stable_partition (_Forwardlterator __first, _Forwardlterator __last, _Predicate _ pred)

¢ template<typename _Forwardlterator1, typename _Forwardlterator2>
constexpr _Forwardlterator2 std::swap_ranges (_Forwardlterator1 __ first1, _Forwardlteratori _ lastl, _«
Forwardlterator2 __first2)

¢ template<typename _Inputlterator, typename _Outputlterator, typename _UnaryOperation>
constexpr _Outputlterator std::transform (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ result, «
_UnaryOperation __unary_op)

¢ template<typename _lInputlterator1, typename _Inputlterator2, typename _Outputlterator, typename _BinaryOperation>
constexpr _Outputlterator std::transform (_Inputlterator1 __first1, _Inputlterator1 __last1, _Inputlterator2 __first2,
_OQutputlterator __result, _BinaryOperation __binary_op)

¢ template<typename _Forwardlterator>
constexpr _Forwardlterator std::unique (_Forwardlterator __first, _Forwardlterator __last)

¢ template<typename _Forwardlterator, typename _BinaryPredicate>
constexpr _Forwardlterator std::unique (_Forwardlterator __ first, _Forwardlterator _ last, _BinaryPredicate _ «+
binary_pred)

¢ template<typename _lInputlterator, typename _Outputlterator>
constexpr _Outputlterator std::unique_copy (_Inputlterator __first, _Inputlterator __last, _Outputlterator __result)

¢ template<typename _Inputlterator, typename _Outputlterator, typename _BinaryPredicate >
constexpr _Outputlterator std::unique_copy (_Inputlterator __first, _Inputlterator __last, _Outputlterator __ result,
_BinaryPredicate __binary_pred)

3.1.3.1 Detailed Description
3.1.3.2 Function Documentation

copy()

template<typename _II, typename _OI>
_OI std::copy (
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Copies the range [first,last) into result.

_II _ first,
_II _ last,

_OI __ _result) [inline],

Parameters
__first An input iterator.
__last An input iterator.
__result | An output iterator.
Returns

result + (last - first)

[constexpr]

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

Result may not be contained within [first,last); the copy_backward function should be used instead.

Note that the end of the output range is permitted to be contained within [first,last).

copy_backward()

template<typename _BI1,

_BI2 std::copy_backward (

Copies the range [first,last) into result.

_BI1 __ first,
_BI1 __ last,
_BI2 __ result)

Parameters
__first A bidirectional iterator.
__last A bidirectional iterator.
__result | A bidirectional iterator.
Returns

result - (last - first)

typename _BI2>

[constexpr]

The function has the same effect as copy, but starts at the end of the range and works its way to the start, returning the
start of the result. This inline function will boil down to a call to memmove whenever possible. Failing that, if random
access iterators are passed, then the loop count will be known (and therefore a candidate for compiler optimizations
such as unrolling).

Result may not be in the range (first,last]. Use copy instead. Note that the start of the output range may overlap

[first,last).
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copy_if()

template<typename _Inputlterator, typename _Outputlterator, typename _Predicate>
_OutputIterator std::copy_if (

_Inputlterator __ first,

_InputlIterator ___last,

_OutputlIterator __ result,

_Predicate __pred) [constexpr]
Copy the elements of a sequence for which a predicate is true.

Parameters

__first An input iterator.
__last An input iterator.

__result | An output iterator.

__pred | A predicate.

Returns

An iterator designating the end of the resulting sequence.
Copies each element in the range [__first,__last) for which ___pred returns true to the range beginningat __result.

copy_if() is stable, so the relative order of elements that are copied is unchanged.

copy_n()

template<typename _Inputlterator, typename _Size, typename _OutputIterator>
_OutputIterator std::copy_n (

_Inputlterator __ first,
_Size __n,
_OutputIterator __result) [inline], [constexpr]

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

Parameters

__first An input iterator.

n The number of elements to copy.

__result | An output iterator.

Returns

result+n.

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

References move().
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fill()

template<typename _ForwardIterator, typename _Tp>
void std::fil1l (

_ForwardIterator __ first,
_ForwardIterator __last,
const _Tp & __value) [inline], [constexpr]

Fills the range [first,last) with copies of value.

Parameters

__first A forward iterator.
__last A forward iterator.
__value | A reference-to-const of arbitrary type.

Returns

Nothing.

This function fills a range with copies of the same value. For char types filling contiguous areas of memory, this becomes

an inline call to memset or wmemset.

fill_n()

template<typename _OI, typename _Size, typename _Tp>
_0I std::fill_n (
_O0I __ first,

_Size n,

const _Tp & __value) [inline], [constexpr]
Fills the range [first,first+n) with copies of value.

Parameters

__first An output iterator.

n The count of copies to perform.

__value | A reference-to-const of arbitrary type.

Returns

The iterator at first+n.

This function fills a range with copies of the same value. For char types filling contiguous areas of memory, this becomes

an inline call to memset or wmemset.
If __n is negative, the function does nothing.

References __iterator_category().
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generate()

template<typename _ForwardIterator, typename _Generator>

void std::generate (

_ForwardIterator __ first,
_ForwardIterator _ last,
_Generator ___gen) [constexpr]

Assign the result of a function object to each value in a sequence.

Parameters

__first | A forward iterator.
__last | A forward iterator.
__gen | Afunction object callable with no arguments.

Returns

generate() returns no value.

Performs the assignmentxi = __gen () foreach i intherange [__first, __ last).

generate_n()

template<typename _OutputlIterator, typename _Size, typename _Generator>

_OutputIterator std::generate_n (
_OutputIterator __first,
_Size __n,

_Generator ___gen) [constexpr]

Assign the result of a function object to each value in a sequence.

Parameters

__first | A forward iterator.
n The length of the sequence.

__gen | Afunction object callable with no arguments.

Returns

The end of the sequence, i.e., __first + __n

Performs the assignment x1 = __gen () foreach i intherange [__first, __ first +

If ___n is negative, the function does nothing and returns __first.

is_partitioned()

template<typename _Inputlterator, typename _Predicate>
bool std::is_partitioned (
_Inputlterator __ first,

_InputIterator __last,

_Predicate ___pred) [inline], [nodiscard], [constexpr]

Checks whether the sequence is partitioned.

_ny.
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Parameters

__first | Aninput iterator.

__last | Aninput iterator.

__pred | A predicate.

Returns

True if the range [__first, last) is partioned by ___pred, i.e. if all elements that satisfy ___pred appear before
those that do not.

iter_swap()

template<typename _ForwardIteratorl, typename _ForwardIterator2>
void std::iter_swap (
_ForwardIteratorl __a,

_ForwardIterator2 __b) [inline], [constexpr]
Swaps the contents of two iterators.

Parameters

An iterator.

-
a
« | Another iterator.
b

Returns

Nothing.

This function swaps the values pointed to by two iterators, not the iterators themselves.

move()

template<typename

_OI std::move (
_II _ first,
_ITI _ last,

IT, typename _OI>

_0I __ _result) [inline], [constexpr]
Moves the range [first,last) into result.

Parameters

__first An input iterator.

__last An input iterator.

__result | An output iterator.
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Returns

result + (last - first)

This inline function will boil down to a call to memmove whenever possible. Failing that, if random access iterators
are passed, then the loop count will be known (and therefore a candidate for compiler optimizations such as unrolling).
Result may not be contained within [first,last); the move_backward function should be used instead.

Note that the end of the output range is permitted to be contained within [first,last).

move_backward()

template<typename _BIl, typename _BI2>
_BI2 std::move_backward (
_BI1 _ first,
_BI1 __ last,
BI2 __ _result) [inline], [constexpr]

Moves the range [first,last) into result.

Parameters

__first A bidirectional iterator.
__last A bidirectional iterator.
__result | A bidirectional iterator.

Returns

result - (last - first)

The function has the same effect as move, but starts at the end of the range and works its way to the start, returning
the start of the result. This inline function will boil down to a call to memmove whenever possible. Failing that, if random
access iterators are passed, then the loop count will be known (and therefore a candidate for compiler optimizations
such as unrolling).

Result may not be in the range (first,last]. Use move instead. Note that the start of the output range may overlap

[first,last).

partition()

template<typename _ForwardIterator, typename _Predicate>

ForwardIterator std::partition (

_ForwardIterator _ first,
_ForwardIterator __ last,
_Predicate __pred) [inline], [constex