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Abstract

It is proposed to render the overloads of various algorithms accepting an execution policy usable in
constant expressions. The goal is not for compile-time acceleration. Rather, it is to cleanly facilitate
the use of algorithms built out of std components in runtime, runtime accelerated and compile-time

contexts.
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I. INTRODUCTION

Parallel algorithms, first appearing in C++17, are a
powerful addition to the standard library. They facili-
tate runtime acceleration without clients having to pay
attention to manual synchronization or other low-level
implementation details. As such, they provide a natural,
declarative abstraction which can offer significant perfor-
mance gains.

In a seemingly orthogonal development, most std al-
gorithms and their ranges counterparts have either been
declared constexpr [P0202] [P0O896, [P2562] or hopefully
will be soon [P2283]. Given that the purpose of the par-
allel algorithms is to improve runtime behaviour, at first
sight it makes little sense to add them to the constexpr
club. However, algorithms naturally compose both with
each other and other components. Allowing parallel al-
gorithms to be used in constant expressions implies that
composite algorithms can be straightforwardly imple-
mented such that they can be used in compile time /
runtime / runtime accelerated contexts, as desired.

Together with [P2283], which focuses on the special-
ized memory algorithms, these papers pave the way for
all std / ranges algorithms to be usable in constant ex-
pressions, bringing an arc of language/library evolution
to a satisfying conclusion. Note that, depending on their
respective passage through standardization, it will likely
fall to one or other of these papers to ensure that the

parallel overloads of the specialized memory algorithms
are not overlooked.

Accepting the premise of this paper, the main de-
sign consideration is whether all current execution poli-
cies should be usable in constant expressions, or just
execution: :seq. This proposal errs towards the former,
for reasons described below.

II. MOTIVATION & SCOPE
A. General Considerations

Suppose an author builds a function out of std al-
gorithms (and potentially other components). Suppose
further that they wish to use their function in both a
compile time context and a runtime one, where the lat-
ter is amenable to acceleration. As things stand, this is
possible but inelegant, requiring code duplication and a
static branch. For example:

template<class Exec, class It>
constexpr void do_thing(Exec exec, It first, It last)

{
if consteval {
std::sort(first, last);
// More code
}
else {
std::sort(exec, first, last);
// More code
}
}

A simple solution is to allow parallel algorithms to be
usable in constant expressions, with a tacit understand-
ing that, when so used, they almost certainly delegate to
their serial counterparts.

However, is standardization really justified? There are
a couple of concerns that needs to be addressed. First,
are there any domains for which runtime acceleration and
compile time programming are both plausibly relevant?
In my opinion, graphs provide a rich arena. On the one
hand, it may be desirable to build a compile-time graph
of, say, dependencies of a system. On the other, graphs
are ubiquitous in runtime programming and can readily



reach sizes where acceleration of algorithms acting upon
them is desirable. Furthermore, the proposed extension
improves the regularity of the standard library and it is
not unreasonable to suppose that this will be exploited.

Secondly, is it really true that parallel algorithms com-
pose with each other? A reasonable objection may be
that the end of each algorithm invocation represents a
synchronization point. Therefore, successively invoking
two parallel algorithms may not be optimal: it might be
faster to arrange things such that there is a single call
and hence only one synchronization point. However, on
closer inspection this objection doesn’t really hold water.
It may be that the naive composition is fast enough. It
is not for us to guess at what the performance consider-
ations might be or what profiling might reveal in some
future application. The existing semantics are such that
parallel algorithms can be stacked up, and there will be
circumstances where it is appropriate to do so.

If the premise of allowing the parallel algorithms to
be used in constant expressions is accepted, then there
is a question as to the scope. There are two reasonable
options as to precisely what is allowed in constant ex-
pressions: only execution: :seq or all of the execution
policies. There are various considerations.

B. Specific Options
1. The case for only execution: :seq

1. Since constant evaluation of a parallel algorithm
will almost certainly delegate to the standard ver-
sion, there can be no misunderstanding as to what
is happening. In particular, there will not be any
potential confusion arising from clients expecting
compile-time acceleration.

2. Switching from runtime evaluation to compile-time
evaluation will (probably) give the same answer.
This may not be true for other execution policies
for certain algorithms were they to be allowed in
constant expressions. For example, std: :reduce
states that the behaviour is non-deterministic if the
relevant binary operator is not associative (or is
not commutative). It is easy to cook up an ex-
ample that demonstrates this, since floating-point
arithmetic is not associative. Given an integer, N,
consider the following view:

auto series = views::iota(l, N) |

views: :transform([] (int i){ return 1.0f/i; });

Feeding this view to reduce, the various execution
policies may lead to different answers. For MSVC,
these differences appear for N at least as small as
255. By using a constexpr to force all evaluation
to occur at compile time, the differences will dis-
appear, meaning that some of the answers may
change. Only allowing execution::seq in con-
stant expressions will likely mean that the answer is

the same at runtime and compile time, at least on
a given platform. However, strictly speaking this
isn’t actually guaranteed by the standard (see the
critique below).

2. The case for all the execution policies

1. Demanding constant evaluation of existing code
just works. There is no need to switch the exe-
cution policy to execution: :seq.

2. Functions containing opaque usage of the
execution policies may be directly rendered
constexprﬂ

constexpr float sum(span<const float> s) {
return reduce(par, s.begin(), s.end());

}

3. This approach does not unnecessarily constrain im-
plementors:

std::par and friends merely relax re-
quirements on the implementation, in
hopes that implementations will do
something useful with that freedom. Say-
ing that I'm not allowed to give the im-
plementation such freedom during con-
stant evaluation doesn’t make a lot of
sense even if we all know that (typical,
current) implementation will not do any-
thing with it. —Davis Herring

C. Critique

It is marginal as to which choice is best. However, on
balance the second is preferred, for the following reasons.
First, ensuring compile-time/runtime consistency in this
context is not compelling. Expecting a definitive answer
from a non-deterministic algorithm is to misunderstand
the algorithm. Indeed, even successive invocations may
give different answers. This is the case for the series
example above, using reduce with par_unseq on MSVC.
Furthermore, there may anyway be differences across dif-
ferent library implementations, and the result that a par-
ticular implementation gives today could legitimately be
different tomorrow if the internal details change. Sec-
ondly, of the remaining points, the one which stands out
to me is the final one in favour of allowing all execution
policies in constant expressions.

Therefore, this paper advocates option 2, above: al-
lowing all execution policies to appear in constant ex-
pressions.

1 Thanks to Davis Herring for pointing this out.



III. STATE OF THE ART

Both MSVC and libstdc++ have supported the par-
allel algorithms for some time. Sadly, libc++ is lagging
behind. However, this in of itself does not seem like a
strong reason for holding back on development in this
area, particularly where this development is very much
incremental.

In a somewhat similar vein, it is worth pointing out
that the various parallel overloads are not available
within ranges. This is a pity and will hopefully be rec-
tified at some point. However, this proposal does not in
any way interfere with that.

Finally, it is straightforward to adapt existing imple-
mentations for the purposes of this paper. See [6] for
a selection of parallel algorithms, based on libstdc++,
which are usable in constant expressions.

IV. IMPACT ON THE STANDARD

This is a pure library extension.
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V. PROPOSED WORDING

The following proposed changes refer to the Working Paper [N4944]. With [P2562] just accepted into C++26,

I have temporarily indicated changes proposed in that paper using - This will shortly be removed, once the
Working Paper has been updated. Also, there is what looks to be an editorial issue which I will submit in due time: I
believe that [mismatch] should be [alg.mismatch]. To ensure this is not forgotten about, I have temporarily indicated
this as a wording change, below.

A. Modifications to “Header <algorithm> synopsis” [algorithm.syn]

// [alg.all.of], all of

template<class InputlIterator, class Predicate>
constexpr bool all_of (Inputlterator first, Inputlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr | bool all_of (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, Predicate pred);

// [alg.any.of], any of
template<class InputlIterator, class Predicate>

constexpr bool any_of (InputIterator first, Inputlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr

bool any_of (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, Predicate pred);

// lalg.none.of], none of

template<class Inputlterator, class Predicate>
constexpr bool none_of (Inputlterator first, Inputlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr bool none_of (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, Predicate pred);
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// [alg.foreach], for each

template<class Inputlterator, class Function>
constexpr Function for_each(InputIterator first, InputIlterator last, Function f);
template<class ExecutionPolicy, class ForwardIterator, class Function>
constexpr | void for_each(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, Function f);

template<class InputIterator, class Size, class Function>
constexpr InputIlterator for_each_n(Inputlterator first, Size n, Function f);
template<class ExecutionPolicy, class ForwardIterator, class Size, class Function>
constexpr | ForwardIterator for_each_n(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, Size n, Function f);

// lalg.find], find

template<class InputlIterator, class T>
constexpr Inputlterator find(Inputlterator first, Inputlterator last,
const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>

constexpr | ForwardIterator find(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
const T& value);
template<class InputlIterator, class Predicate>
constexpr Inputlterator find_if (InputIterator first, Inputlterator last,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr ForwardIterator find_if (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
Predicate pred);
template<class InputlIterator, class Predicate>
constexpr Inputlterator find_if_not(Inputlterator first, Inputlterator last,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr | ForwardIterator find_if_not(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
Predicate pred);

// lalg.find.end], find end

template<class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIteratorl
find_end (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ForwardIteratorl, class ForwardIterator2, class BinaryPredicate>
constexpr ForwardIteratorl
find_end (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIteratorl

find_end (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl,
class ForwardIterator2, class BinaryPredicate>
constexpr ForwardIteratorl
find_end (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

// lalg.find.first.of], find first



template<class Inputlterator, class ForwardIterator>
constexpr InputlIterator
find_first_of (InputIterator firstl, Inputlterator lastil,
ForwardIterator first2, ForwardIterator last2);
template<class InputlIterator, class ForwardIterator, class BinaryPredicate>
constexpr Inputlterator
find_first_of (InputIlterator firstl, Inputlterator lasti,
ForwardIterator first2, ForwardIterator last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIteratorl

find_first_of (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl,
class ForwardIterator2, class BinaryPredicate>
constexpr ForwardIteratorl

find_first_of (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

// lalg.adjacent.find], adjacent find

template<class ForwardIterator>
constexpr ForwardIterator
adjacent_find(ForwardIterator first, ForwardIterator last);
template<class ForwardIterator, class BinaryPredicate>
constexpr ForwardIterator
adjacent_find(ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIterator>
constexpr ForwardIterator

adjacent_find (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class BinaryPredicate>
constexpr ForwardIterator

adjacent_find (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);

// lalg.count], count

template<class InputlIterator, class T>
constexpr typename iterator_traits<Inputlterator>::difference_type
count (InputIterator first, InputlIterator last, const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>

constexpr typename iterator_traits<ForwardIterator>::difference_type

count (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last, const T& value);
template<class InputlIterator, class Predicate>
constexpr typename iterator_traits<InputlIterator>::difference_type
count_if (InputIterator first, InputIterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr | typename iterator_traits<ForwardIterator>::difference_type

count_if (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last, Predicate pred);

// [mismatch], mismatch

template<class InputIteratorl, class InputIterator2>
constexpr pair<InputIlIteratorl, Inputlterator2>
mismatch(InputIteratorl firstl, InputlIteratorl lastil,
InputIterator2 first2);
template<class InputlIteratorl, class Inputlterator2, class BinaryPredicate>
constexpr pair<InputlIteratorl, InputIterator2>
mismatch(InputIteratorl firstl, InputIteratorl lastl,



InputIterator2 first2, BinaryPredicate pred);
template<class InputIteratorl, class InputIterator2>
constexpr pair<Inputlteratorl, Inputlterator2>
mismatch(InputIteratorl firstl, InputlIteratorl lastil,
InputIterator2 first2, Inputlterator2 last2);
template<class InputlIteratorl, class Inputlterator2, class BinaryPredicate>
constexpr pair<InputlIteratorl, InputIterator2>
mismatch(InputIteratorl firstl, InputlIteratorl lastil,
InputIterator2 first2, InputlIterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr pair<ForwardIteratorl, ForwardIterator2>

mismatch (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr | pair<ForwardIteratorl, ForwardIterator2>

mismatch(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr pair<ForwardIteratorl, ForwardIterator2>

mismatch(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr pair<ForwardIteratorl, ForwardIterator2>

mismatch (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

// lalg.equal], equal

template<class InputlIteratorl, class Inputlterator2>
constexpr bool equal (InputIteratorl firstl, InputlIteratorl lastl,
InputIterator2 first2);
template<class InputIteratorl, class InputIterator2, class BinaryPredicate>
constexpr bool equal(Inputlteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, BinaryPredicate pred);
template<class Inputlteratorl, class Inputlterator2>
constexpr bool equal(InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2, Inputlterator2 last2);
template<class InputlIteratorl, class Inputlterator2, class BinaryPredicate>
constexpr bool equal(InputIteratorl firstl, InputlIteratorl lastl,
InputlIterator2 first2, Inputlterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr bool equal (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr | bool equal (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,

ForwardIterator2 first2, BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr bool equal (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr | bool equal (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl lastil,



ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

// lalg.search], search

template<class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIteratorl
search (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ForwardIteratorl, class ForwardIterator2, class BinaryPredicate>
constexpr ForwardIteratorl
search (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIteratorl

search (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr ForwardIteratorl

search (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

template<class ForwardIterator, class Size, class T>
constexpr ForwardIterator
search_n(ForwardIterator first, ForwardIterator last,
Size count, const T& value);
template<class ForwardIterator, class Size, class T, class BinaryPredicate>
constexpr ForwardIterator
search_n(ForwardIterator first, ForwardIterator last,
Size count, const T& value, BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Size, class T>
constexpr ForwardIterator

search_n(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last,
Size count, const T& value);
template<class ExecutionPolicy, class ForwardIterator, class Size, class T,
class BinaryPredicate>

constexpr | ForwardIterator

search_n(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last,
Size count, const T& value,
BinaryPredicate pred);

// [alg.modifying.operations|, mutating sequence operations
// [alg.copy], copy

template<class Inputlterator, class Outputlterator>
constexpr OutputIterator copy(InputIterator first, Inputlterator last,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIterator2 copy(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);

template<class Inputlterator, class Size, class Outputlterator>
constexpr OutputlIterator copy_n(InputlIterator first, Size n,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class Size,



class ForwardIterator2>
constexpr | ForwardIterator2 copy_n(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl first, Size n,
ForwardIterator2 result);

template<class InputIterator, class OutputIterator, class Predicate>
constexpr OutputIterator copy_if (InputlIterator first, InputIlterator last,
OutputIterator result, Predicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class Predicate>

constexpr | ForwardIterator2 copy_if (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, Predicate pred);

// [alg.move], move

template<class Inputlterator, class Outputlterator>
constexpr OutputIterator move(InputIterator first, Inputlterator last,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl,
class ForwardIterator2>

constexpr | ForwardIterator2 move (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);

// Talg.swap), swap

template<class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIterator2 swap_ranges(ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr | ForwardIterator2 swap_ranges (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2);

// lalg.transform], transform

template<class InputIterator, class OutputIterator, class UnaryOperation>
constexpr OutputIterator
transform(InputIterator firstl, InputIterator lastl,
OutputIterator result, UnaryOperation op);
template<class InputlIteratorl, class InputlIterator2, class Outputlterator,
class BinaryOperation>
constexpr OutputIterator
transform(InputIteratorl firstl, Inputlteratorl lastl,
InputlIterator2 first2, Outputlterator result,
BinaryOperation binary_op);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class UnaryOperation>

constexpr ForwardIterator2

transform(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 result, UnaryOperation op);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator, class BinaryOperation>
constexpr | ForwardIterator

transform(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator result,
BinaryOperation binary_op);



// lalg.replace], replace

template<class ForwardIterator, class T>
constexpr void replace(ForwardIterator first, ForwardIterator last,
const T& old_value, const T& new_value);
template<class ExecutionPolicy, class ForwardIterator, class T>
constexpr void replace(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
const T& old_value, const T& new_value);
template<class ForwardIterator, class Predicate, class T>
constexpr void replace_if (ForwardIterator first, ForwardIterator last,
Predicate pred, const T& new_value);
template<class ExecutionPolicy, class ForwardIterator, class Predicate, class T>
constexpr | void replace_if (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last

template<class InputlIterator, class OutputIterator, class T>
constexpr OutputIterator replace_copy(Inputlterator first, Inputlterator last,
OutputIterator result,
const T& old_value, const T& new_value);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2, class T>
constexpr ForwardIterator2 replace_copy(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result,
const T& old_value, const T& new_value);
template<class Inputlterator, class Outputlterator, class Predicate, class T>
constexpr OutputIterator replace_copy_if (Inputlterator first, InputIterator last,
Outputlterator result,
Predicate pred, const T& new_value);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class Predicate, class T>
constexpr | ForwardIterator2 replace_copy_if (ExecutionPolicy&& exec, // see
[algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result,
Predicate pred, const T& new_value);

// lalg.fill], fill

template<class ForwardIterator, class T>
constexpr void fill(ForwardIterator first, ForwardIterator last, const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>
constexpr void fill(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, const T& value);
template<class OutputIterator, class Size, class T>
constexpr Outputlterator fill_n(OutputIterator first, Size n, const T& value);
template<class ExecutionPolicy, class ForwardIterator,
class Size, class T>
constexpr ForwardIterator fill_n(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, Size n, const T& value);

// [alg.generate], generate

template<class ForwardIterator, class Generator>
constexpr void generate(ForwardIterator first, ForwardIterator last,
Generator gen);
template<class ExecutionPolicy, class ForwardIterator, class Generator>
constexpr void generate (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
Generator gen);
template<class OutputlIterator, class Size, class Generator>
constexpr Outputlterator generate_n(Outputlterator first, Size n, Generator gen);
template<class ExecutionPolicy, class ForwardIterator, class Size, class Generator>
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constexpr ForwardIterator generate_n(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, Size n, Generator gen);

// [alg.remove], remove

template<class ForwardIterator, class T>
constexpr ForwardIterator remove(ForwardIterator first, ForwardIterator last,
const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>

constexpr | ForwardIterator remove (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
const T& value);
template<class ForwardIterator, class Predicate>
constexpr ForwardIterator remove_if (ForwardIterator first, ForwardIterator last,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr | ForwardIterator remove_if (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator 1last,
Predicate pred);

template<class Inputlterator, class Outputlterator, class T>
constexpr OutputIterator
remove_copy (Inputlterator first, Inputlterator last,
OutputIterator result, const T& value);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class T>

constexpr ForwardIterator2

remove_copy (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, const T& value);
template<class InputIterator, class OutputIterator, class Predicate>
constexpr OutputIterator
remove_copy_if (InputIterator first, Inputlterator last,
OutputIterator result, Predicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class Predicate>

constexpr | ForwardIterator?2

remove_copy_if (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, Predicate pred);

// [alg.unique], unique

template<class ForwardIterator>
constexpr ForwardIterator unique (ForwardIterator first, ForwardIterator last);
template<class ForwardIterator, class BinaryPredicate>
constexpr ForwardIterator unique(ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIterator>
constexpr | ForwardIterator unique (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class BinaryPredicate>

constexpr | ForwardIterator unique (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);

template<class Inputlterator, class OutputlIterator>
constexpr OutputIterator
unique_copy (Inputlterator first, Inputlterator last,
OutputIterator result);
template<class InputIterator, class OutputIterator, class BinaryPredicate>
constexpr OutputIterator



unique_copy (InputIterator first,
OutputIterator result,
template<class ExecutionPolicy, class

constexpr ForwardIterator2

unique_copy (ExecutionPolicy&& exec,

ForwardIteratorl first
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InputIterator last,

BinaryPredicate pred);
ForwardIteratorl, class ForwardIterator2>

// see [algorithms.parallel.overloads]
, ForwardIteratorl last,

ForwardIterator2 result);

template<class ExecutionPolicy, class

class BinaryPredicate>

constexpr ForwardIterator2

unique_copy (ExecutionPolicy&& exec,

ForwardIteratorl first

ForwardIterator2 result,

// lalg.reverse], reverse

template<class Bidirectionallterator>

constexpr void reverse(BidirectionallIterator first,

template<class ExecutionPolicy, class

constexpr

Bidirectionallterator first,

template<class Bidirectionallterator,
constexpr OutputIterator

reverse_copy(Bidirectionallterator first,

void reverse(ExecutionPolicy&& exec,

ForwardIteratorl, class ForwardIterator2,

// see [algorithms.parallel.overloads]
, ForwardIteratorl last,
BinaryPredicate pred);

Bidirectionallterator last);
BidirectionalIlterator >

// see [algorithms.parallel.overloads]

BidirectionalIterator last);

class OutputlIterator>

BidirectionalIterator last,

OutputIterator result);

template<class ExecutionPolicy, class

constexpr ForwardIterator

reverse_copy (ExecutionPolicy&& exec,
Bidirectionallterator first,

Bidirectionallterator, class ForwardIterator>

// see [algorithms.parallel.overloads]
BidirectionalIterator last,

ForwardIterator result);

// [alg.rotate], rotate

template<class ForwardIterator>

constexpr ForwardIterator rotate(ForwardIterator first,
ForwardIterator middle,
ForwardIterator last);

template<class ExecutionPolicy, class

constexpr

ForwardIterator rotate(ExecutionPolicy&& exec,

ForwardIterator >
// see [algorithms.parallel.overloads]

ForwardIterator first,
ForwardIterator middle,
ForwardIterator last);

template<class ForwardIterator, class
constexpr OutputIterator

rotate_copy(ForwardIterator

ForwardIterator

template<class ExecutionPolicy,

first,
last,
class

constexpr | ForwardIterator2

rotate_copy (ExecutionPolicy&& exec
ForwardIteratorl first
ForwardIteratorl last,

// lalg.shift], shift

template<class ForwardIterator>
constexpr ForwardIterator
shift_left (ForwardIterator first,

OutputIterator>

ForwardIterator middle,
OutputIterator result);
ForwardIteratorl, class ForwardIterator2>

, // see [algorithms.parallel.overloads]
, ForwardIteratorl middle,
ForwardIterator2 result);

ForwardIterator last,

typename iterator_traits<ForwardIterator>::difference_type n);

template<class ExecutionPolicy, class

ForwardIterator >
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constexpr ForwardIterator

shift_left (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last,
typename iterator_traits<ForwardIterator>::difference_type n);

template<class ForwardIterator>
constexpr ForwardIterator
shift_right (ForwardIterator first, ForwardIterator 1last,
typename iterator_traits<ForwardIterator>::difference_type n);
template<class ExecutionPolicy, class ForwardIterator>
constexpr ForwardIterator

shift_right (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last,
typename iterator_traits<ForwardIterator>::difference_type n);

// [alg.sorting], sorting and related operations
// lalg.sort], sorting

template<class RandomAccessIterator>
constexpr void sort(RandomAccessIterator first, RandomAccessIterator last);
template<class RandomAccessIterator, class Compare>
constexpr void sort(RandomAccessIterator first, RandomAccessIterator last,
Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator>
constexpr void sort(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>
constexpr | void sort(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator last,
Compare comp);

template<class RandomAccessIterator>
_ void stable_sort (RandomAccessIterator first, RandomAccessIterator last);
template<class RandomAccessIterator, class Compare>
_ void stable_sort (RandomAccessIterator first, RandomAccessIterator last,
Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator>
constexpr | void stable_sort (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
RandomAccessIterator first, RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>
constexpr | void stable_sort (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator last,
Compare comp);

template<class RandomAccessIterator>
constexpr void partial_sort(RandomAccessIterator first, RandomAccessIterator middle,
RandomAccessIterator last);
template<class RandomAccessIterator, class Compare>
constexpr void partial_sort(RandomAccessIterator first, RandomAccessIterator middle,
RandomAccessIterator last, Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator>

constexpr | void partial_sort(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
RandomAccessIterator first, RandomAccessIterator middle,

RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>

constexpr void partial_sort(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator middle,
RandomAccessIterator last, Compare comp);



template<class Inputlterator, class RandomAccessIterator>
constexpr RandomAccessIterator

partial_sort_copy(Inputlterator first, Inputlterator last,

RandomAccessIterator result_first,
RandomAccessIterator result_last);
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template<class Inputlterator, class RandomAccessIterator, class Compare>

constexpr RandomAccessIterator

partial_sort_copy (InputIterator first, Inputlterator last,

RandomAccessIterator result_first,
RandomAccessIterator result_last,
Compare comp);

template<class ExecutionPolicy, class ForwardIterator, class

constexpr RandomAccessIterator

partial_sort_copy (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator
RandomAccessIterator result_first,
RandomAccessIterator result_last);

template<class ExecutionPolicy, class ForwardIterator, class
class Compare>
constexpr RandomAccessIterator

partial_sort_copy (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator
RandomAccessIterator result_first,
RandomAccessIterator result_last,
Compare comp);

template<class ForwardIterator>

RandomAccessIterator >

last,

// see [algorithms.parallel.overloads]

RandomAccessIterator,

last,

// see [algorithms.parallel.overloads]

constexpr bool is_sorted(ForwardIterator first, ForwardIterator last);

template<class ForwardIterator, class Compare>

constexpr bool is_sorted(ForwardIterator first, ForwardIterator last,

Compare comp);
template<class ExecutionPolicy, class ForwardIterator>

constexpr | bool is_sorted(ExecutionPolicy&& exec,

// see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class Compare>

constexpr bool is_sorted(ExecutionPolicy&& exec,

// see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator 1last,

Compare comp);

template<class ForwardIterator>
constexpr ForwardIterator

is_sorted_until (ForwardIterator first, ForwardIterator last);

template<class ForwardIterator, class Compare>
constexpr ForwardIterator

is_sorted_until (ForwardIterator first, ForwardIterator last,

Compare comp);
template<class ExecutionPolicy, class ForwardIterator>

constexpr ForwardIterator

is_sorted_until (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class Compare>

constexpr ForwardIterator

is_sorted_until (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator 1last,

Compare comp);

// lalg.nth.element], Nth element

template<class RandomAccessIterator>

// see [algorithms.parallel.overloads]

// see [algorithms.parallel.overloads]

constexpr void nth_element (RandomAccessIterator first, RandomAccessIterator nth,
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RandomAccessIterator last);
template<class RandomAccessIterator, class Compare>
constexpr void nth_element (RandomAccessIterator first, RandomAccessIterator nth,
RandomAccessIterator last, Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator>

constexpr  void nth_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator nth,
RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>
constexpr | void nth_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator nth,
RandomAccessIterator last, Compare comp);

// lalg.partitions], partitions

template<class InputlIterator, class Predicate>

constexpr bool is_partitioned(Inputlterator first, InputIlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr | bool is_partitioned(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, Predicate pred);

template<class ForwardIterator, class Predicate>
constexpr ForwardIterator partition(ForwardIterator first,
ForwardIterator 1last,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>
constexpr | ForwardIterator partition(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first,
ForwardIterator last,
Predicate pred);

template<class Bidirectionallterator, class Predicate>
_ BidirectionalIterator stable_partition(BidirectionalIlterator first,

BidirectionalIterator last,
Predicate pred);

template<class ExecutionPolicy, class Bidirectionallterator, class Predicate>

constexpr | Bidirectionallterator stable_partition(ExecutionPolicy&& exec, // see
[algorithms.parallel.overloads]

Bidirectionallterator first,
Bidirectionallterator 1last,
Predicate pred);

template<class InputIterator, class OutputIteratorl,
class OutputlIterator2, class Predicate>
constexpr pair<OutputIteratorl, OutputIterator2>
partition_copy (InputIterator first, Inputlterator last,
OutputIteratorl out_true, OutputIterator2 out_false,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class ForwardIteratorl,
class ForwardIterator2, class Predicate>
constexpr | pair<ForwardIteratorl, ForwardIterator2>

partition_copy (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last,
ForwardIteratorl out_true, ForwardIterator2 out_false,
Predicate pred);

// lalg.merge], merge

template<class Inputlteratorl, class Inputlterator2, class OutputlIterator>
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constexpr OutputIterator
merge (InputIteratorl firstl, InputlIteratorl lastl,
Inputlterator2 first2, Inputlterator2 last2,
OutputIterator result);
template<class Inputlteratorl, class Inputlterator2, class Outputlterator,
class Compare>
constexpr OutputIterator
merge (InputIteratorl firstl, Inputlteratorl lastil,
InputIterator2 first2, Inputlterator2 last2,
OutputIterator result, Compare comp);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator>

constexpr ForwardIterator

merge (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);
template<class ExecutionPolicy, class ForwardIteratorl,
class ForwardIterator, class Compare>
constexpr ForwardIterator

// see [algorithms.parallel.overloads]

class ForwardIterator2,

merge (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

// see [algorithms.parallel.overloads]

template<class Bidirectionallterator>
_ void inplace_merge(Bidirectionallterator first,

Bidirectionallterator middle,
Bidirectionallterator last);
template<class Bidirectionallterator, class Compare>

_ void inplace_merge(Bidirectionallterator first,

Bidirectionallterator middle,
Bidirectionallterator last, Compare comp);
template<class ExecutionPolicy, class BidirectionalIterator>

constexpr | void inplace_merge (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

Bidirectionallterator first,
Bidirectionallterator middle,

BidirectionalIterator last);

template<class ExecutionPolicy, class BidirectionalIterator,

constexpr | void inplace_merge (ExecutionPolicy&& exec,

class Compare>

// see [algorithms.parallel.overloads]
Bidirectionallterator first,

Bidirectionallterator middle,

BidirectionalIterator last, Compare comp);

// |alg.set.operations|, set operations

template<class Inputlteratorl, class Inputlterator2>
constexpr bool includes(InputIteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, Inputlterator2 last2);
template<class InputlIteratorl, class InputIterator2, class Compare>
constexpr bool includes(InputIteratorl firstl, InputIlteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
Compare comp) ;

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr bool includes (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl 1lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class Compare>

constexpr bool includes (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
Compare comp);



template<class InputlIteratorl, class InputIterator2, class
constexpr OutputIlterator
set_union(InputIteratorl firstl, InputIteratorl 1lastl,
InputIterator2 first2, InputlIterator2 last2,
OutputIterator result);
template<class InputIteratorl, class InputIterator2, class
constexpr OutputIterator
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OutputIterator>

OutputIterator, class Compare>

set_union(InputIteratorl firstl, InputlIteratorl lastil,

InputIterator2 first2, Inputlterator2 last2,
OutputIterator result, Compare comp);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class ForwardIterator>
constexpr ForwardIterator

set_union (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,

ForwardIterator result);

// see [algorithms.parallel.overloads]

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class ForwardIterator, class Compare>
constexpr ForwardIterator

set_union(ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,

ForwardIterator result, Compare comp);

template<class Inputlteratorl, class Inputlterator2, class
constexpr OutputIterator

set_intersection(InputIteratorl firstl, Inputlteratorl

InputIterator2 first2, Inputlterator2

OutputIterator result);

template<class InputlIteratorl, class InputIterator2, class
constexpr OutputIlterator

set_intersection(InputIteratorl firstl, InputIlteratorl

InputIterator2 first2, InputlIterator2

OutputIterator result, Compare comp);

// see [algorithms.parallel.overloads]

OutputlIterator>

lastl,
last2,

OutputIterator, class Compare>

lastl,
last2,

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class ForwardIterator>
constexpr ForwardIterator

set_intersection(ExecutionPolicy&& exec,

// see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,

ForwardIterator result);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class ForwardIterator, class Compare>
constexpr | ForwardIterator

set_intersection(ExecutionPolicy&& exec,

// see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,

ForwardIterator result, Compare comp);

template<class Inputlteratorl, class Inputlterator2, class OutputlIterator>

constexpr OutputIterator

set_difference (InputIteratorl firstl, InputIlteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,

OutputIterator result);

template<class InputlIteratorl, class Inputlterator2, class Outputlterator, class Compare>

constexpr OutputIterator

set_difference (InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2, InputlIterator2 last2,

OutputIterator result, Compare comp);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
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class ForwardIterator>
constexpr ForwardIterator

set_difference (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator, class Compare>

constexpr ForwardIterator

set_difference (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

template<class Inputlteratorl, class Inputlterator2, class OutputIterator>
constexpr Outputlterator
set_symmetric_difference(Inputlteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
OQutputIterator result);
template<class InputlIteratorl, class InputlIterator2, class Outputlterator, class Compare>
constexpr OutputIterator
set_symmetric_difference(InputIteratorl firstl, InputlIteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
OutputIterator result, Compare comp);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator>

constexpr ForwardIterator

set_symmetric_difference (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator, class Compare>

constexpr | ForwardIterator

set_symmetric_difference (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

// [alg.heap.operations|, heap operations

template<class RandomAccessIterator>
constexpr bool is_heap(RandomAccessIterator first, RandomAccessIterator last);
template<class RandomAccessIterator, class Compare>
constexpr bool is_heap(RandomAccessIterator first, RandomAccessIterator last,
Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator>

constexpr | bool is_heap(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>

constexpr | bool is_heap(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

RandomAccessIterator first, RandomAccessIterator last,
Compare comp);

template<class RandomAccessIterator>
constexpr RandomAccessIterator
is_heap_until (RandomAccessIterator first, RandomAccessIterator last);
template<class RandomAccessIterator, class Compare>
constexpr RandomAccessIterator
is_heap_until (RandomAccessIterator first, RandomAccessIterator last,
Compare comp) ;
template<class ExecutionPolicy, class RandomAccessIterator>
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_ RandomAccessIterator

is_heap_until (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
RandomAccessIterator first, RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>

_ RandomAccessIterator

is_heap_until (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
RandomAccessIterator first, RandomAccessIterator last,
Compare comp) ;

// [alg.min.max], minimum and mazimum

template<class ForwardIterator>
constexpr ForwardIterator min_element (ForwardIterator first, ForwardIterator last);
template<class ForwardIterator, class Compare>
constexpr ForwardIterator min_element (ForwardIterator first, ForwardIterator last,
Compare comp) ;
template<class ExecutionPolicy, class ForwardIterator>
_ ForwardIterator min_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class Compare>
_ ForwardIterator min_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator 1last,
Compare comp);

template<class ForwardIterator>
constexpr ForwardIterator max_element (ForwardIterator first, ForwardIterator last);
template<class ForwardIterator, class Compare>
constexpr ForwardIterator max_element (ForwardIterator first, ForwardIterator last,
Compare comp);
template<class ExecutionPolicy, class ForwardIterator>
_ ForwardIterator max_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class Compare>

_ ForwardIterator max_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last,
Compare comp) ;

template<class ForwardIterator>
constexpr pair<ForwardIterator, ForwardIterator>
minmax_element (ForwardIterator first, ForwardIterator last);
template<class ForwardIterator, class Compare>
constexpr pair<ForwardIterator, ForwardIterator>
minmax_element (ForwardIterator first, ForwardIterator last, Compare comp);
template<class ExecutionPolicy, class ForwardIterator>

_ pair<ForwardIterator, ForwardIterator>

minmax_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class Compare>

_ pair<ForwardIterator, ForwardIterator>

minmax_element (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last, Compare comp);

// lalg.lex.comparison]|, lezicographical comparison

template<class Inputlteratorl, class Inputlterator2>
constexpr bool
lexicographical_compare (InputIteratorl firstl, InputIteratoril lastl,
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InputIterator2 first2, Inputlterator2 last2);
template<class InputIteratorl, class InputIterator2, class Compare>
constexpr bool
lexicographical_compare (InputIteratorl firstl, InputIteratorl lastl,
InputlIterator2 first2, Inputlterator2 last2,
Compare comp);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

lexicographical_compare (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl 1lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class Compare>

lexicographical_compare (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl firstl, ForwardIteratorl 1lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
Compare comp);

B. Modifications to “Non-modifying sequence operations” [alg.nonmodifying)]

All of [alg.all.of]

template<class Inputlterator, class Predicate>
constexpr bool all_of (InputIterator first, Inputlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

_ bool all_of (ExecutionPolicy&& exec, ForwardIterator first, ForwardIterator last,
Predicate pred);

Any of [alg.any.of]

template<class InputlIterator, class Predicate>
constexpr bool any_of (InputIterator first, Inputlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

_ bool any_of (ExecutionPolicy&& exec, ForwardIterator first, ForwardIterator last,
Predicate pred);

None of [alg.none.of]

template<class InputlIterator, class Predicate>
constexpr bool none_of (InputIterator first, Inputlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

_ bool none_of (ExecutionPolicy&& exec, ForwardIterator first, ForwardIterator last,
Predicate pred);

For each [alg.foreach]

template<class ExecutionPolicy, class ForwardIterator, class Function>

_ void for_each(ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
Function f);

template<class ExecutionPolicy, class ForwardIterator, class Size, class Function>
_ ForwardIterator for_each_n(ExecutionPolicy&& exec, ForwardIterator first, Size n,
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Function f);

Find [alg.find]

template<class InputlIterator, class T>
constexpr InputIlterator find(InputIterator first, Inputlterator last,
const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>
constexpr ForwardIterator find (ExecutionPolicy&& exec, ForwardIterator first, ForwardIterator last,

const T& value);

template<class Inputlterator, class Predicate>
constexpr Inputlterator find_if (InputIterator first, InputIterator last,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>
constexpr | ForwardIterator find_if (ExecutionPolicy&& exec, ForwardIterator first, ForwardIterator last,

Predicate pred);

template<class Inputlterator, class Predicate>
constexpr Inputlterator find_if_not(Inputlterator first, Inputlterator last,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>
constexpr ForwardIterator find_if_not(ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
Predicate pred);

Find end [alg.find.end]

template<class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIteratorl
find_end (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIteratorl

find_end (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);

template<class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>
constexpr ForwardIteratorl
find_end (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr ForwardIteratorl

find_end (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

Find first [alg.find.first.of]

template<class Inputlterator, class ForwardIterator>
constexpr Inputlterator
find_first_of (Inputlterator firstl, Inputlterator lastl,
ForwardIterator first2, ForwardIterator last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIteratorl
find_first_of(ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);
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template<class Inputlterator, class ForwardIterator,
class BinaryPredicate>
constexpr Inputlterator
find_first_of (Inputlterator firstl, Inputlterator lastl,
ForwardIterator first2, ForwardIterator last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

_ ForwardIteratorl

find_first_of (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

Adjacent find [alg.adjacent.find]

template<class ForwardIterator>
constexpr ForwardIterator
adjacent_find(ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator>

_ ForwardIterator

adjacent_find (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last);

template<class ForwardIterator, class BinaryPredicate>
constexpr ForwardIterator
adjacent_find(ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIterator, class BinaryPredicate>

_ ForwardIterator

adjacent_find (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);

Count [alg.count]

template<class Inputlterator, class T>
constexpr typename iterator_traits<Inputlterator>::difference_type
count (InputIterator first, Inputlterator last, const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>

_ typename iterator_traits<ForwardIterator>::difference_type

count (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last, const T& value);

template<class Inputlterator, class Predicate>
constexpr typename iterator_traits<Inputlterator>::difference_type
count_if (InputlIterator first, Inputlterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

_ typename iterator_traits<ForwardIterator>::difference_type

count_if (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last, Predicate pred);

Mismateh [ A—

template<class Inputlteratorl, class Inputlterator2>
constexpr pair<InputIteratorl, InputIterator2>
mismatch(InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

_ pair<ForwardIteratorl, ForwardIterator2>

mismatch (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2);
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template<class InputIteratorl, class InputIterator2,
class BinaryPredicate>
constexpr pair<InputIteratorl, InputlIterator2>
mismatch(InputIteratorl firstl, InputIlteratorl lastl,
InputIterator2 first2, BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>
constexpr pair<ForwardIteratorl, ForwardIterator2>

mismatch(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, BinaryPredicate pred);

template<class InputlIteratorl, class Inputlterator2>
constexpr pair<InputIteratorl, InputIterator2>
mismatch(InputIteratorl firstl, InputlIteratorl lastil,
InputIterator2 first2, InputIlterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>
constexpr | pair<ForwardIteratorl, ForwardIterator2>

mismatch (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);

template<class Inputlteratorl, class Inputlterator2,
class BinaryPredicate>
constexpr pair<InputlIteratorl, Inputlterator2>
mismatch(InputIteratorl firstl, InputlIteratorl lastil,
InputlIterator2 first2, Inputlterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>
constexpr pair<ForwardIteratorl, ForwardIterator2>

mismatch(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

Equal [alg.equal]

template<class InputIteratorl, class InputIterator2>
constexpr bool equal (InputIteratorl firstl, InputlIteratorl lastl,
InputIterator2 first2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr bool equal (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2);

template<class Inputlteratorl, class Inputlterator2,
class BinaryPredicate>
constexpr bool equal(InputIteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>
constexpr bool equal (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, BinaryPredicate pred);

template<class InputIteratorl, class InputIterator2>
constexpr bool equal(Inputlteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, Inputlterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>
constexpr bool equal (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);

template<class InputIteratorl, class InputIterator2,
class BinaryPredicate>
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constexpr bool equal(Inputlteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr bool equal (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

Search [alg.search]

template<class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIteratorl
search (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIteratorl

search (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);

template<class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>
constexpr ForwardIteratorl
search (ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

constexpr | ForwardIteratoril

search (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
BinaryPredicate pred);

template<class ForwardIterator, class Size, class T>
constexpr ForwardIterator
search_n(ForwardIterator first, ForwardIterator last,
Size count, const T& value);
template<class ExecutionPolicy, class ForwardIterator, class Size, class T>

constexpr ForwardIterator

search_n (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator 1last,
Size count, const T& value);

template<class ForwardIterator, class Size, class T,
class BinaryPredicate>
constexpr ForwardIterator
search_n(ForwardIterator first, ForwardIterator 1last,
Size count, const T& value,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Size, class T,
class BinaryPredicate>
constexpr ForwardIterator
search_n (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last,
Size count, const T& value,
BinaryPredicate pred);
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Copy [alg.copy]

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIterator2 copy(ExecutionPolicy&& policy,

ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);

template<class InputlIterator, class Size, class OutputIterator>
constexpr Outputlterator copy_n(Inputlterator first, Size n,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class Size, class ForwardIterator2>

constexpr ForwardIterator2 copy_n(ExecutionPolicy&& exec,

ForwardIteratorl first, Size n,
ForwardIterator2 result);

template<class InputlIterator, class OutputIterator, class Predicate>
constexpr Outputlterator copy_if (InputIterator first, Inputlterator last,
OutputIterator result, Predicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class Predicate>
constexpr | ForwardIterator2 copy_if (ExecutionPolicy&& exec,

ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, Predicate pred);

Move [alg.move]

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIterator2 move (ExecutionPolicy&& policy,

ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);

Swap [alg.swap]

template<class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIterator2
swap_ranges (ForwardIteratorl firstl, ForwardIteratorl 1lastl,
ForwardIterator2 first2);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIterator2
swap_ranges (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2);

Transform [alg.transform)]

template<class Inputlterator, class OutputlIterator,
class UnaryOperation>
constexpr OutputIterator
transform(InputIterator firstl, InputIterator lastl,
OutputIterator result, UnaryOperation op);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
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class UnaryOperation>
constexpr ForwardIterator2

transform(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 result, UnaryOperation op);

template<class Inputlteratorl, class Inputlterator2,
class OutputIterator, class BinaryOperation>
constexpr OutputIterator
transform(InputIteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, Outputlterator result,
BinaryOperation binary_op);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator, class BinaryOperation>

constexpr ForwardIterator

transform(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator result,
BinaryOperation binary_op);

Replace [alg.replace]

template<class ForwardIterator, class T>
constexpr void replace(ForwardIterator first, ForwardIterator 1last,
const T& old_value, const T& new_value);
template<class ExecutionPolicy, class ForwardIterator, class T>
constexpr void replace(ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
const T& old_value, const T& new_value);

template<class ForwardIterator, class Predicate, class T>
constexpr void replace_if (ForwardIterator first, ForwardIterator last,
Predicate pred, const T& new_value);
template<class ExecutionPolicy, class ForwardIterator, class Predicate, class T>
constexpr void replace_if (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
Predicate pred, const T& new_value);

template<class InputlIterator, class OutputlIterator, class T>
constexpr OutputIterator
replace_copy(InputIterator first, InputIterator last,
OutputIterator result,
const T& old_value, const T& new_value);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2, class T>
constexpr | ForwardIterator2

replace_copy (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result,
const T& old_value, const T& new_value);

template<class Inputlterator, class Outputlterator, class Predicate, class T>
constexpr OutputIterator
constexpr replace_copy_if (InputIterator first, InputIterator last,
OutputlIterator result,
Predicate pred, const T& new_value);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class Predicate, class T>
constexpr ForwardIterator2
replace_copy_if (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result,
Predicate pred, const T& new_value);

Fill [alg.fill]



template<class ForwardIterator, class T>

constexpr void fill(ForwardIterator first, ForwardIterator last, const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>

constexpr | void fill(ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last, const T& value);

template<class OutputIterator, class Size, class T>
constexpr Outputlterator fill_n(OutputIterator first, Size n, const T& value);
template<class ExecutionPolicy, class ForwardIterator, class Size, class T>
constexpr | ForwardIterator fill_n(ExecutionPolicy&& exec,

ForwardIterator first, Size n, const T& value);

Generate

template<class ForwardIterator, class Generator>
constexpr void generate(ForwardIterator first, ForwardIterator last,
Generator gen);
template<class ExecutionPolicy, class ForwardIterator, class Generator>
constexpr void generate (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
Generator gen);

template<class OutputIterator, class Size, class Generator>
constexpr OutputIterator generate_n(OutputIterator first, Size n, Generator gen);
template<class ExecutionPolicy, class ForwardIterator, class Size, class Generator>
constexpr ForwardIterator generate_n(ExecutionPolicy&& exec,

ForwardIterator first, Size n, Generator gen);

Remove

template<class ForwardIterator, class T>
constexpr ForwardIterator remove(ForwardIterator first, ForwardIterator last,
const T& value);
template<class ExecutionPolicy, class ForwardIterator, class T>

constexpr | ForwardIterator remove (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
const T& value);

template<class ForwardIterator, class Predicate>
constexpr ForwardIterator remove_if (ForwardIterator first, ForwardIterator last,
Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr | ForwardIterator remove_if (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
Predicate pred);

template<class Inputlterator, class Outputlterator, class T>
constexpr OutputIterator
remove_copy (InputIterator first, Inputlterator last,
OutputIterator result, const T& value);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class T>

constexpr ForwardIterator2

remove_copy (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, const T& value);

template<class InputlIterator, class OutputIterator, class Predicate>
constexpr OutputIterator
remove_copy_if (InputIterator first, Inputlterator last,
OutputIterator result, Predicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
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class Predicate>

_ ForwardIterator2

remove_copy_if (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, Predicate pred);

Unique [alg.unique]

template<class ForwardIterator>
constexpr ForwardIterator unique (ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator>

_ ForwardIterator unique (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last);

template<class ForwardIterator, class BinaryPredicate>
constexpr ForwardIterator unique(ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIterator, class BinaryPredicate>

_ ForwardIterator unique (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last,
BinaryPredicate pred);

template<class InputIterator, class OutputIterator>
constexpr OutputIterator
unique_copy (InputIterator first, Inputlterator last,
OQutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

_ ForwardIterator2

unique_copy (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);

template<class InputlIterator, class OutputlIterator,
class BinaryPredicate>
constexpr OutputIterator
unique_copy (Inputlterator first, Inputlterator last,
OutputIterator result, BinaryPredicate pred);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryPredicate>

_ ForwardIterator2

unique_copy (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryPredicate pred);

Reverse [alg.reverse]

template<class BidirectionalIterator>
constexpr void reverse(Bidirectionallterator first, Bidirectionallterator last);
template<class ExecutionPolicy, class BidirectionalIterator>

_ void reverse(ExecutionPolicy&& exec,

Bidirectionallterator first, Bidirectionallterator last);

template<class BidirectionallIterator, class OutputlIterator>
constexpr OutputIterator
reverse_copy(Bidirectionallterator first, BidirectionalIlterator last,
OQutputIterator result);
template<class ExecutionPolicy, class BidirectionalIterator, class ForwardIterator>

_ ForwardIterator

reverse_copy (ExecutionPolicy&& exec,
Bidirectionallterator first, Bidirectionallterator last,
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ForwardIterator result);

Rotate [alg.rotate]

template<class ForwardIterator>
constexpr ForwardIterator
rotate (ForwardIterator first, ForwardIterator middle, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator>
constexpr ForwardIterator

rotate (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator middle, ForwardIterator last);

template<class ForwardIterator, class OutputIterator>
constexpr OutputIterator
rotate_copy(ForwardIterator first, ForwardIterator middle, ForwardIterator last,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>
constexpr | ForwardIterator2

rotate_copy (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl middle, ForwardIteratorl last,
ForwardIterator2 result);

Shift [alg.shift]
template<class ForwardIterator>
constexpr ForwardIterator
shift_left (ForwardIterator first, ForwardIterator last,

typename iterator_traits<ForwardIterator>::difference_type n);
template<class ExecutionPolicy, class ForwardIterator>

constexpr ForwardIterator

shift_left (ExecutionPolicy&& exec, ForwardIterator first, ForwardIterator last,
typename iterator_traits<ForwardIterator>::difference_type n);

template<class ForwardIterator>
constexpr ForwardIterator
shift_right (ForwardIterator first, ForwardIterator 1last,

typename iterator_traits<ForwardIterator>::difference_type n);
template<class ExecutionPolicy, class ForwardIterator>

constexpr ForwardIterator

shift_right (ExecutionPolicy&& exec, ForwardIterator first, ForwardIterator last,
typename iterator_traits<ForwardIterator>::difference_type n);

D. Modifications to “Sorting and related operations” [alg.sorting]

Sorting [alg.sort]

template<class RandomAccessIterator>
constexpr void sort(RandomAccessIterator first, RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator>

constexpr | void sort(ExecutionPolicy&& exec,

RandomAccessIterator first, RandomAccessIterator last);

template<class RandomAccessIterator, class Compare>
constexpr void sort(RandomAccessIterator first, RandomAccessIterator last,
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Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>

constexpr | void sort(ExecutionPolicy&& exec,

RandomAccessIterator first, RandomAccessIterator last,
Compare comp);

template<class RandomAccessIterator>

_ void stable_sort (RandomAccessIterator first, RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator>

constexpr | void stable_sort (ExecutionPolicy&& exec,

RandomAccessIterator first, RandomAccessIterator last);

template<class RandomAccessIterator , class Compare>
_ void stable_sort (RandomAccessIterator first, RandomAccessIterator last,

Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>

constexpr void stable_sort (ExecutionPolicy&& exec,

RandomAccessIterator first, RandomAccessIterator last,
Compare comp);

template<class RandomAccessIterator>
constexpr void partial_sort(RandomAccessIterator first,
RandomAccessIterator middle,
RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator>

constexpr void partial_sort(ExecutionPolicy&& exec,

RandomAccessIterator first,
RandomAccessIterator middle,
RandomAccessIterator last);

template<class RandomAccessIterator, class Compare>
constexpr void partial_sort(RandomAccessIterator first,
RandomAccessIterator middle,
RandomAccessIterator last,
Compare comp) ;
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>

constexpr | void partial_sort(ExecutionPolicy&& exec,

RandomAccessIterator first,
RandomAccessIterator middle,
RandomAccessIterator last,
Compare comp) ;

template<class InputIterator, class RandomAccessIterator>
constexpr RandomAccessIterator
partial_sort_copy(InputIterator first, Inputlterator last,
RandomAccessIterator result_first,
RandomAccessIterator result_last);
template<class ExecutionPolicy, class ForwardIterator, class RandomAccessIterator>

constexpr | RandomAccessIterator

partial_sort_copy (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last,
RandomAccessIterator result_first,
RandomAccessIterator result_last);

template<class InputlIterator, class RandomAccessIterator,
class Compare>
constexpr RandomAccessIterator
partial_sort_copy(Inputlterator first, Inputlterator last,
RandomAccessIterator result_first,
RandomAccessIterator result_last,



Compare comp);
template<class ExecutionPolicy, class ForwardIterator, class RandomAccessIter
class Compare>
constexpr | RandomAccessIterator

partial_sort_copy (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last,
RandomAccessIterator result_first,
RandomAccessIterator result_last,
Compare comp);

template<class ForwardIterator>
constexpr ForwardIterator
is_sorted_until (ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator>

constexpr ForwardIterator

is_sorted_until (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last);

template<class ForwardIterator, class Compare>
constexpr ForwardIterator
is_sorted_until (ForwardIterator first, ForwardIterator last,
Compare comp);
template<class ExecutionPolicy, class ForwardIterator, class Compare>
constexpr | ForwardIterator

is_sorted_until (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last,
Compare comp) ;

Nth element

template<class RandomAccessIterator>
constexpr void nth_element (RandomAccessIterator first, RandomAccessIterator
RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator>
constexpr | void nth_element (ExecutionPolicy&& exec,
RandomAccessIterator first, RandomAccessIterator
RandomAccessIterator last);

template<class RandomAccessIterator, class Compare>
constexpr void nth_element (RandomAccessIterator first, RandomAccessIterator
RandomAccessIterator last, Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>

constexpr | void nth_element (ExecutionPolicy&& exec,

RandomAccessIterator first, RandomAccessIterator
RandomAccessIterator last, Compare comp);

Partitions

template<class InputlIterator, class Predicate>
constexpr bool is_partitioned(InputIterator first, InputIlterator last, Pred
template<class ExecutionPolicy, class ForwardIterator, class Predicate>

constexpr bool is_partitioned(ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator 1last,

template<class ForwardIterator, class Predicate>
constexpr ForwardIterator
partition(ForwardIterator first, ForwardIterator last, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class Predicate>
constexpr | ForwardIterator

partition(ExecutionPolicy&& exec,
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ForwardIterator first, ForwardIterator last, Predicate pred);

template<class Bidirectionallterator, class Predicate>

_ Bidirectionallterator

stable_partition(Bidirectionallterator first, Bidirectionallterator last, Predicate pred);
template<class ExecutionPolicy, class BidirectionalIlterator, class Predicate>

constexpr Bidirectionallterator

stable_partition(ExecutionPolicy&& exec,
Bidirectionallterator first, Bidirectionallterator last, Predicate pred);

template<class Inputlterator, class OutputIteratorl, class Outputlterator2, class Predicate>
constexpr pair<OutputIteratorl, OutputIterator2>
partition_copy(InputIterator first, Inputlterator last,
OutputIteratorl out_true, OutputIterator2 out_false, Predicate pred);
template<class ExecutionPolicy, class ForwardIterator, class ForwardIteratoril,
class ForwardIterator2, class Predicate>
constexpr pair<ForwardIteratorl, ForwardIterator2>

partition_copy (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last,
ForwardIteratorl out_true, ForwardIterator2 out_false, Predicate pred);

Merge [alg.merge]

template<class InputlIteratorl, class InputIterator2,
class OutputlIterator>
constexpr OutputIterator
merge (InputIteratorl firstl, Inputlteratorl lastl,
Inputlterator2 first2, Inputlterator2 last2,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator>

constexpr | ForwardIterator

merge (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);

template<class Inputlteratorl, class Inputlterator2,
class OutputIterator, class Compare>
constexpr OutputIterator
merge (InputIteratorl firstl, InputlIteratorl lastl,
InputlIterator2 first2, Inputlterator2 last2,
OutputIterator result, Compare comp);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator, class Compare>

constexpr ForwardIterator

merge (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

template<class BidirectionalIterator>
_void inplace_merge (BidirectionalIterator first,

Bidirectionallterator middle,
Bidirectionallterator last);
template<class ExecutionPolicy, class BidirectionalIlterator>

constexpr void inplace_merge (ExecutionPolicy&& exec,
Bidirectionallterator first,

Bidirectionallterator middle,
BidirectionalIterator last);



template<class Bidirectionallterator, class Compare>
- void inplace_merge(Bidirectionallterator first,

Bidirectionallterator middle,
Bidirectionallterator last, Compare comp);
template<class ExecutionPolicy, class Bidirectionallterator, class Compare>

constexpr void inplace_merge (ExecutionPolicy&& exec,
Bidirectionallterator first,
Bidirectionallterator middle,
Bidirectionallterator last, Compare comp);

Set operations on sorted structures

template<class InputIteratorl, class InputIterator2>
constexpr bool includes(InputIteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, InputIterator2 last2);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr | bool includes (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);

template<class InputIteratorl, class InputIterator2, class Compare>
constexpr bool includes(InputIteratorl firstl, Inputlteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
Compare comp) ;

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

constexpr | bool includes(ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
Compare comp) ;

template<class InputlIteratorl, class InputIterator2, class OutputlIterator>
constexpr OutputIterator
set_union(InputIteratorl firstl, InputIteratorl 1lastl,
InputIterator2 first2, InputlIterator2 last2,
OutputIterator result);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class ForwardIterator>
constexpr ForwardIterator

set_union(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);
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class Compare>

template<class InputIteratorl, class InputIterator2, class OutputIterator, class Compare>

constexpr OutputIterator
set_union(InputIteratorl firstl, InputIteratorl 1lastl,
Inputlterator2 first2, Inputlterator2 last2,
OutputIterator result, Compare comp);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class ForwardIterator, class Compare>
constexpr ForwardIterator
set_union (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,

ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

template<class InputIteratorl, class InputIterator2,
class OutputIterator>



constexpr OutputIterator
set_intersection(InputIteratorl firstl, Inputlteratorl lastl,
InputlIterator2 first2, Inputlterator2 last2,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator>

constexpr ForwardIterator

set_intersection(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);

template<class Inputlteratorl, class Inputlterator2,
class OutputlIterator, class Compare>
constexpr OutputIterator
set_intersection(InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
OutputIterator result, Compare comp);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator, class Compare>

constexpr ForwardIterator

set_intersection(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

template<class InputlIteratorl, class Inputlterator2,
class OutputlIterator>
constexpr OutputIterator
set_difference (InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator>

constexpr ForwardIterator

set_difference(ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);

template<class Inputlteratorl, class Inputlterator2,
class OutputIterator, class Compare>
constexpr OutputIlterator
set_difference (InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2, InputlIterator2 last2,
OutputIterator result, Compare comp);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator, class Compare>

constexpr ForwardIterator

set_difference (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

template<class InputIteratorl, class InputIterator2,
class OutputlIterator>
constexpr OutputIterator
set_symmetric_difference(Inputlteratorl firstl, Inputlteratorl lastl,
InputlIterator2 first2, Inputlterator2 last2,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class ForwardIterator>

constexpr | ForwardIterator

set_symmetric_difference (ExecutionPolicy&& exec,
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ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result);

template<class Inputlteratorl, class Inputlterator2,
class OutputlIterator, class Compare>
constexpr OutputIterator
set_symmetric_difference (InputIteratorl firstl, InputIteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
OQutputIterator result, Compare comp);
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template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class ForwardIterator, class Compare>
constexpr ForwardIterator
set_symmetric_difference (ExecutionPolicy&& exec,
ForwardIteratorl firstl, ForwardIteratorl lastl,

ForwardIterator2 first2, ForwardIterator2 last2,
ForwardIterator result, Compare comp);

Heap operations

template<class ExecutionPolicy, class RandomAccessIterator>
constexpr | bool is_heap(ExecutionPolicy&& exec,

[alg.heap.operations]

RandomAccessIterator first, RandomAccessIterator last);

template<class ExecutionPolicy, class RandomAccessIterator, class Compare>
constexpr | bool is_heap(ExecutionPolicy&& exec,

RandomAccessIterator first, RandomAccessIterator last,

Compare comp);

template<class RandomAccessIterator>
constexpr RandomAccessIterator
is_heap_until (RandomAccessIterator first, RandomAccessIterator last);
template<class ExecutionPolicy, class RandomAccessIterator>
constexpr RandomAccessIterator

is_heap_until (ExecutionPolicy&& exec,
RandomAccessIterator first, RandomAccessIterator last);

template<class RandomAccessIterator , class Compare>
constexpr RandomAccessIterator
is_heap_until (RandomAccessIterator first, RandomAccessIterator last,
Compare comp);
template<class ExecutionPolicy, class RandomAccessIterator, class Compare>
constexpr | RandomAccessIterator

is_heap_until (ExecutionPolicy&& exec,
RandomAccessIterator first, RandomAccessIterator last,
Compare comp);

Minimum and maximum

template<class ForwardIterator>

[alg.min.max]

constexpr ForwardIterator min_element (ForwardIterator first, ForwardIterator last);

template<class ExecutionPolicy, class ForwardIterator>
constexpr ForwardIterator min_element (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last);



template<class ForwardIterator, class Compare>

constexpr ForwardIterator min_element (ForwardIterator first, ForwardIterator

Compare comp);
template<class ExecutionPolicy, class ForwardIterator, class Compare>

constexpr ForwardIterator min_element (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator

template<class ForwardIterator>

constexpr ForwardIterator max_element (ForwardIterator first, ForwardIterator

template<class ExecutionPolicy, class ForwardIterator>

constexpr ForwardIterator max_element (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator

template<class ForwardIterator, class Compare>

constexpr ForwardIterator max_element (ForwardIterator first, ForwardIterator

Compare comp) ;
template<class ExecutionPolicy, class ForwardIterator, class Compare>

constexpr ForwardIterator max_element (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator

Compare comp);

template<class ForwardIterator>
constexpr pair<ForwardIterator, ForwardIterator>
minmax_element (ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator>
constexpr pair<ForwardIterator, ForwardIterator>

minmax_element (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last);

template<class ForwardIterator, class Compare>
constexpr pair<ForwardIterator , ForwardIterator>

minmax_element (ForwardIterator first, ForwardIterator last, Compare comp);

template<class ExecutionPolicy, class ForwardIterator, class Compare>
constexpr pair<ForwardIterator, ForwardIterator>

minmax_element(ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last, Compare comp);

Lexicographical comparison

template<class Inputlteratorl, class Inputlterator2>
constexpr bool
lexicographical_compare (InputIteratorl firstl, Inputlteratorl lastl,

InputIterator2 first2, Inputlterator2 last2);
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last,

last, Compare comp);

last);

last);

last,

last,

[alg.lex.comparison]

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr bool

lexicographical_compare (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2);

template<class Inputlteratorl, class InputlIterator2, class Compare>
constexpr bool
lexicographical_compare (InputIteratorl firstl, InputIlteratorl lastl,
Inputlterator2 first2, Inputlterator2 last2,
Compare comp);

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,

class Compare>
constexpr bool

lexicographical_compare (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, ForwardIterator2 last2,

Compare comp);
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E. Modifications to “Header <numeric> synopsis” [numeric.ops.overview]

// [reduce], reduce

template<class ExecutionPolicy, class ForwardIterator>

_ typename iterator_traits<ForwardIterator >::value_type
reduce (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIterator first, ForwardIterator last);
template<class ExecutionPolicy, class ForwardIterator, class T>

_ T reduce (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, T init);
template<class ExecutionPolicy, class ForwardIterator, class T, class BinaryOperation>

_ T reduce (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, T init, BinaryOperation binary_op);

// [transform.reduce], transform reduce

template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2, class T>

_ T transform_reduce (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl lastl,
ForwardIterator2 first2, T init);
template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2, class T,
class BinaryOperationl, class BinaryOperation2>

_ T transform_reduce (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIteratorl firstl, ForwardIteratorl lastil,
ForwardIterator2 first2, T init,
BinaryOperationl binary_opl, BinaryOperation2 binary_op2);
template<class ExecutionPolicy, class ForwardIterator, class T,
class BinaryOperation, class UnaryOperation>

_ T transform_reduce (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]

ForwardIterator first, ForwardIterator last, T init,
BinaryOperation binary_op, UnaryOperation unary_op);

// lexclusive.scan]|, ezclusive scan

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2, class T>

_ ForwardIterator2

exclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, T init);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2, class T,
class BinaryOperation>

_ ForwardIterator2

exclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, T init, BinaryOperation binary_op);

// linclusive.scan], inclusive scan
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template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

_ ForwardIterator?2

inclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation>

_ ForwardIterator2

inclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryOperation binary_op);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation, class T>

_ ForwardIterator2

inclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryOperation binary_op, T init);

// [transform.exclusive.scan], transform exclusive scan

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2, class T,
class BinaryOperation, class UnaryOperation>

_ ForwardIterator2

transform_exclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, T init,
BinaryOperation binary_op, UnaryOperation unary_op);

// [transform.inclusive.scan], transform inclusive scan

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation, class UnaryOperation>

_ ForwardIterator2

transform_inclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryOperation binary_op,
UnaryOperation unary_op);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation, class UnaryOperation, class T>

_ ForwardIterator2

transform_inclusive_scan(ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result,
BinaryOperation binary_op, UnaryOperation unary_op, T init);

// ladjacent.difference], adjacent difference

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

_ ForwardIterator2

adjacent_difference (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation>
ForwardIterator2

adjacent_difference (ExecutionPolicy&& exec, // see [algorithms.parallel.overloads]
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryOperation binary_op);



F. Modifications to “Generalized numeric operations” [numeric.ops]

Reduce

template<class ExecutionPolicy, class ForwardIterator>
constexpr typename iterator_traits<ForwardIterator>::value_type

reduce (ExecutionPolicy&& exec,
ForwardIterator first, ForwardIterator last);

template<class ExecutionPolicy, class ForwardIterator, class T>

constexpr T reduce (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last, T init);

template<class InputlIterator, class T, class BinaryOperation>
constexpr T reduce(Inputlterator first, Inputlterator last, T init,
BinaryOperation binary_op);

template<class ExecutionPolicy, class ForwardIterator, class T, class BinaryOperation>

constexpr | T reduce (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator last, T init,
BinaryOperation binary_op);

Transform reduce

template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2, class T>
constexpr | T transform_reduce (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastil,

ForwardIterator2 first2,
T init);

template<class InputlIteratorl, class InputIterator2, class T,
class BinaryOperationl, class BinaryOperation2>

constexpr T transform_reduce (InputIteratorl firstl, InputlIteratorl lastil,

InputIterator2 first2,
T init,
BinaryOperationl binary_opl,
BinaryOperation2 binary_op2);
template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2, class T,
class BinaryOperationl, class BinaryOperation2>

constexpr | T transform_reduce (ExecutionPolicy&& exec,

ForwardIteratorl firstl, ForwardIteratorl lastl,

ForwardIterator2 first2,

T init,

BinaryOperationl binary_opl,
BinaryOperation2 binary_op2);

template<class Inputlterator, class T,
class BinaryOperation, class UnaryOperation>

constexpr T transform_reduce(Inputlterator first, Inputlterator last, T init,
BinaryOperation binary_op, UnaryOperation unary_op);

template<class ExecutionPolicy,
class ForwardIterator, class T,
class BinaryOperation, class UnaryOperation>
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[reduce]

[transform.reduce]
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constexpr | T transform_reduce (ExecutionPolicy&& exec,

ForwardIterator first, ForwardIterator 1last,
T init, BinaryOperation binary_op, UnaryOperation unary_op);

Exclusive scan [exclusive.scan)]

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2, class T>
constexpr ForwardIterator2

exclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, T init);

template<class InputlIterator, class Outputlterator, class T, class BinaryOperation>
constexpr OutputIterator
exclusive_scan(InputIterator first, Inputlterator last,
OutputIterator result, T init, BinaryOperation binary_op);
template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2, class T, class BinaryOperation>
constexpr ForwardIterator2

exclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, T init, BinaryOperation binary_op);

Inclusive scan [inclusive.scan)]

template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>

constexpr ForwardIterator2

inclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result);

template<class Inputlterator, class Outputlterator, class BinaryOperation>
constexpr OutputIterator
inclusive_scan(InputIterator first, Inputlterator last,
OutputIterator result, BinaryOperation binary_op);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation>

constexpr ForwardIterator2

inclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryOperation binary_op);

template<class InputlIterator, class Outputlterator, class BinaryOperation, class T>
constexpr OutputIterator
inclusive_scan(InputIterator first, InputIlterator last,
OutputIterator result, BinaryOperation binary_op, T init);
template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2, class BinaryOperation, class T>
constexpr ForwardIterator2

inclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryOperation binary_op, T init);

Transform exclusive scan [transform.exclusive.scan)]
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template<class Inputlterator, class Outputlterator, class T,
class BinaryOperation, class UnaryOperation>
constexpr OutputIterator
transform_exclusive_scan(InputIterator first, Inputlterator last,
OutputIterator result, T init,

BinaryOperation binary_op, UnaryOperation unary_op);
template<class ExecutionPolicy,

class ForwardIteratorl, class ForwardIterator2, class T,
class BinaryOperation, class UnaryOperation>
constexpr | ForwardIterator2

transform_exclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, T init,
BinaryOperation binary_op, UnaryOperation unary_op);

Transform inclusive scan [transform.inclusive.scan)]

template<class Inputlterator, class OutputlIterator,
class BinaryOperation, class UnaryOperation>
constexpr OutputIterator
transform_inclusive_scan(InputIterator first, Inputlterator last,
OutputIterator result,
BinaryOperation binary_op, UnaryOperation unary_op);
template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation, class UnaryOperation>
constexpr ForwardIterator2

transform_inclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result,
BinaryOperation binary_op, UnaryOperation unary_op);
template<class InputIterator, class OutputIterator,

class BinaryOperation, class UnaryOperation, class T>
constexpr OutputIterator
transform_inclusive_scan(InputIterator first, Inputlterator last,
OQutputIterator result,
BinaryOperation binary_op, UnaryOperation unary_op,
T init);
template<class ExecutionPolicy,
class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation, class UnaryOperation, class T>
constexpr | ForwardIterator2

transform_inclusive_scan(ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result,
BinaryOperation binary_op, UnaryOperation unary_op,
T init);

Adjacent difference [adjacent.difference]

template<class InputlIterator, class OutputIterator>
constexpr OutputIlterator
adjacent_difference(InputIterator first, Inputlterator last,
OutputIterator result);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2>
constexpr ForwardIterator2

adjacent_difference (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last, ForwardIterator2 result);

template<class Inputlterator, class Outputlterator, class BinaryOperation>
constexpr OutputIterator
adjacent_difference (InputIterator first, Inputlterator last,
OutputIterator result, BinaryOperation binary_op);
template<class ExecutionPolicy, class ForwardIteratorl, class ForwardIterator2,
class BinaryOperation>

constexpr ForwardIterator2



adjacent_difference (ExecutionPolicy&& exec,
ForwardIteratorl first, ForwardIteratorl last,
ForwardIterator2 result, BinaryOperation binary_op);

G. Modifications to Modifications to “Header <version> synopsis” [version.syn]

#define __cpp-lib_constexpr_algorithms - - // also in <algorithm>
#define __cpp-lib_constexpr_numeric - - // also in <numeric>
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