








template <class T>
void PrintContainer(const T &c)
{
if (c.empty())
{
return;

}

std::cout << '(' << c.front();
for (auto it = std::next(c.begin()); it != c.end(); ++it)
{
std::cout << ", " << *it;

}

std::cout << ')';
}

PrintContainer(std::vector<int> { 0, 1, 2 }); // ok
PrintContainer(std::list<int> { 0, 1, 2 });   // ok

PrintContainer(std::stack<int> { std::deque<int> { 0, 1, 2 } }); // compile-time error



template <class Default, class AlwaysVoid, template <class ...> class Op, class ...Args>
struct detector
{
using value_t = std::false_type;
using type = Default;

};

template <class Default, template<class ...> class Op, class ...Args>
struct detector<Default, std::void_t<Op<Args...>>, Op, Args...>
{
using value_t = std::true_type;
using type = Op<Args...>;

};

struct nonesuch
{
nonesuch() = delete;
nonesuch(const nonesuch &) = delete;
nonesuch(nonesuch &&) = delete;
nonesuch& operator=(const nonesuch &) = delete;
nonesuch& operator=(nonesuch &&) = delete;

};



template <template <class ...> class Op, class ...Args>
using is_detected = typename detector<nonesuch, void, Op, Args...>::value_t;

template <template<class ...> class Op, class ...Args >
inline constexpr bool is_detected_v = is_detected<Op, Args...>::value;

template <template<class...> class Op, class... Args>
using detected_t = typename detector<nonesuch, void, Op, Args...>::type;

template <class Default, template<class...> class Op, class... Args>
using detected_or = detector<Default, void, Op, Args...>;

template <class Default, template<class ...> class Op, class ...Args>
using detected_or_t = typename detected_or<Default, Op, Args...>::type;



template <class T>
using free_begin = decltype(std::begin(std::declval<T>()));

template <class T>
using free_end = decltype(std::end(std::declval<T>()));

template <class T>
using free_rbegin = decltype(std::rbegin(std::declval<T>()));

template <class T>
using free_rend = decltype(std::rend(std::declval<T>()));

template <class T>
using increment = decltype(++std::declval<T&>());

template <class T>
using dereference = decltype(*std::declval<T&>());

template <class T, class U>
using equal = decltype(std::declval<T>() == std::declval<U>());

template <class T, class U> 
using not_equal = decltype(std::declval<T>() != std::declval<U>());



template <class T>
inline constexpr bool is_iterable_v = 

is_detected_v<free_begin, T>
&& is_detected_v<free_end, T>
&& is_detected_v<increment, detected_t<free_begin, T>>
&& is_detected_v<dereference, detected_t<free_begin, T>>

&& is_detected_v<equal,
detected_t<free_begin, T>,
detected_t<free_end, T>>

&& is_detected_v<not_equal,
detected_t<free_begin, T>,
detected_t<free_end, T>>;



template <class T>
inline constexpr bool is_iterable_v = 

is_detected_v<free_begin, T>
&& is_detected_v<free_end, T>
&& is_detected_v<increment, detected_t<free_begin, T>>
&& is_detected_v<dereference, detected_t<free_begin, T>>

&& is_detected_v<equal,
detected_t<free_begin, T>,
detected_t<free_end, T>>

&& is_detected_v<not_equal,
detected_t<free_begin, T>,
detected_t<free_end, T>>;

template <class T, std::enable_if_t<is_iterable_v<T>, int> = 0>
void PrintContainer(const T &c)
{
....

}



template <class T>
concept Incrementable = requires(T t)
{
{ ++t; } -> T&
{ t++; } -> T

};

template <class T>
concept Dereferencable = requires(T t) { { *t; } };

template <class T, class U>
concept EqualityComparable = requires(T t, U u)
{
{ t == u; } -> bool;
{ t != u; } -> bool;
{ u == t; } -> bool;
{ u != t; } -> bool;

};



template <class T>
concept Iterable = requires(T c)
{
std::begin(c);
std::end(c);

requires Incrementable<decltype(std::begin(c))>;

requires Dereferencable<decltype(std::begin(c))>;
requires Dereferencable<decltype(++std::begin(c))>;
requires Dereferencable<decltype(std::begin(c)++)>;

requires EqualityComparable<decltype(std::begin(c)), decltype(std::end(c))>;
requires EqualityComparable<decltype(++std::begin(c)), decltype(std::end(c))>;
requires EqualityComparable<decltype(std::begin(c)++), decltype(std::end(c))>;

};



template <class T> requires Iterable<T> // 1
void PrintContainer(const T &c)
{
....

}



template <class T> requires Iterable<T> // 1
void PrintContainer(const T &c)
{
....

}

template <Iterable T> // 2
void PrintContainer(const T &c)
{
....

}



template <class T> requires Iterable<T> // 1
void PrintContainer(const T &c)
{
....

}

template <Iterable T> // 2
void PrintContainer(const T &c)
{
....

}

void PrintContainer(const Iterable auto &c) // 3
{
....

}

// template <class T> requires Iterable<T>
// void PrintContainer(const T &c)
// {
//   ....
// }





std::vector<std::string> split(const std::string &str, const char sep)
{
std::vector<std::string> res;

auto prev = str.begin(), it = std::find(str.begin(), str.end(), sep);

for (; it != str.end(); prev = it + 1, it = std::find(it + 1, str.end(), sep))
{
if (it - prev == 0)
{
continue;

}

res.emplace_back(prev, it);
}

res.emplace_back(prev, it);

return res;
}



std::vector<std::string> split(const std::string &str, const char sep)
{
std::vector<std::string> res;

auto prev = str.begin(), it = std::find(str.begin(), str.end(), sep);

for (; it != str.end(); prev = it + 1, it = std::find(it + 1, str.end(), sep))
{
if (it - prev == 0)
{
continue;

}

res.emplace_back(prev, it);
}

res.emplace_back(prev, it);

return res;
}

auto res = split("Hello World", ' ');



std::vector<std::string> split(std::string_view str, const char sep)
{
std::vector<std::string> res;

auto prev = str.begin(), it = std::find(str.begin(), str.end(), sep);

for (; it != str.end(); prev = it + 1, it = std::find(it + 1, str.end(), sep))
{
if (it - prev == 0)
{
continue;

}

res.emplace_back(prev, it);
}

res.emplace_back(prev, it);

return res;
}

auto res = split("Hello World", ' ');



std::vector<std::string_view> split(std::string_view str, const char sep)
{
std::vector<std::string_view> res;

auto prev = str.begin(), it = std::find(str.begin(), str.end(), sep);

for (; it != str.end(); prev = it + 1, it = std::find(it + 1, str.end(), sep))
{
if (it - prev == 0)
{
continue;

}

res.emplace_back(&*prev, it - prev);
}

res.emplace_back(&*prev, it - prev);

return res;
}

auto res = split("Hello World", ' ');



template <class InputIt, class T>
InputIt find (InputIt first, InputIt last, const T &value);



template <class InputIt, class T>
InputIt find (InputIt first, InputIt last, const T &value);

namespace std::ranges
{

template <InputIterator I, Sentinel<I> S, class T, class Proj = identity>
requires IndirectRelation<ranges::equal_to<>, projected<I, Proj>, const T*>

constexpr I find(I first, S last, const T &value, Proj proj = {}); // since C++20

}



template <class InputIt, class T>
InputIt find (InputIt first, InputIt last, const T &value);

namespace std::ranges
{

template <InputIterator I, Sentinel<I> S, class T, class Proj = identity>
requires IndirectRelation<ranges::equal_to<>, projected<I, Proj>, const T*>

constexpr I find(I first, S last, const T &value, Proj proj = {}); // since C++20

}

void foo(const char *str)
{
auto it = std::ranges::find(str, value_sentinel { '\0' }, ' ');

}



template <class InputIt, class T>
InputIt find (InputIt first, InputIt last, const T &value);

namespace std::ranges
{

template <InputIterator I, Sentinel<I> S, class T, class Proj = identity>
requires IndirectRelation<ranges::equal_to<>, projected<I, Proj>, const T*>

constexpr I find(I first, S last, const T &value, Proj proj = {}); // since C++20

}

void foo(std::string_view name)
{
std::map<uintmax_t, std::string> hashedNames = ....;

auto it = std::ranges::find(hashedNames.begin(), hashedNames.end(), name,
[](const auto &v) -> std::string_view { return v.second; });

}



template <class InputIt, class T>
InputIt find (InputIt first, InputIt last, const T &value);

namespace std::ranges
{

template <InputRange R, class T, class Proj = identity>
requires IndirectRelation<ranges::equal_to<>, projected<iterator_t<R>, Proj>, const T*>

constexpr safe_iterator_t find(R &&r, const T &value, Proj proj = {}); // since C++20

}



template <class InputIt, class T>
InputIt find (InputIt first, InputIt last, const T &value);

namespace std::ranges
{

template <InputRange R, class T, class Proj = identity>
requires IndirectRelation<ranges::equal_to<>, projected<iterator_t<R>, Proj>, const T*>

constexpr safe_iterator_t find(R &&r, const T &value, Proj proj = {}); // since C++20

}

void foo(std::string_view name)
{
std::map<uintmax_t, std::string> hashedNames = ....;

auto it = std::ranges::find(hashedNames, name,
[](const auto &v) -> std::string_view { return v.second; });

}



namespace std::views
{

inline constexpr /* unspecified */ all = /* unspecified */;
inline constexpr /* unspecified */ transform = /* unspecified */;
inline constexpr /* unspecified */ filter = /* unspecified */;
inline constexpr /* unspecified */ join = /* unspecified */;
inline constexpr /* unspecified */ split = /* unspecified */;
inline constexpr /* unspecified */ iota = /* unspecified */;
inline constexpr /* unspecified */ reverse = /* unspecified */;
inline constexpr /* unspecified */ counted = /* unspecified */;

}



void foo(const std::string &str)
{
for (auto symb : str) // direct order
{
....

}
}



void foo(const std::string &str)
{
for (auto symb : str) // direct order
{
....

}

for (auto symb : std::views::reverse(str)) // reverse order since C++20
{
....

}

}



void foo(const std::string &str)
{
for (auto symb : str) // direct order
{
....

}

for (auto symb : std::views::reverse(str)) // reverse order since C++20
{
....

}

using namespace std::views;
for (auto symb : str | reverse) // pipe syntax since C++20
{
....

}
}



void foo(const std::string &str)
{
for (auto symb : str) // direct order
{
....

}

for (auto symb : std::views::reverse(str)) // reverse order since C++20
{
....

}

using namespace std::views;
for (auto symb : str | reverse) // pipe syntax since C++20
{
....

}

for (auto splitted : str | transform([](unsigned char s) { return std::toupper(s); })
| split(' ')) // pipe syntax since C++20

{
....

}
}
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std::future<size_t> calc()
{

return std::async([]
{
return ....;

});
}

std::future<size_t> calc()
{

auto res = co_await std::async([]
{
return ....;

});

co_return res;
}



#include <generator>

generator<T> sequence()
{

for (T value {}; ; ++value)
{
co_yield value;

}
}

void foo()
{

std::vector<size_t> v;
v.reserve(10);

std::generate_n(std::back_inserter(v), 10, sequence<size_t>());
}



#include <generator>

generator<T> sequence()
{

auto *__pContext = new __coroutine_context { .... };
co_await pContext->promise.initial_suspend();

for (T value {}; ; ++value)
{
co_yield value;

}

final_suspend:
co_await pContext->promise.final_suspend();
delete pContext;

}



co_await expr;

auto &&__tmp = expr;
if (!__tmp.await_ready())
{

__tmp.await_suspend(this_coroutine_handle);
}

__tmp.await_resume();



co_yield expr; co_await __pContext->promise.yield_value(expr); 



co_return expr; __pContext->promise.return_value(expr);
goto final_suspend;

co_return;
__pContext->promise.return_void();
goto final_suspend;



template <class T>
struct generator
{

struct promise_type { .... };

coroutine_handle<promise_type> m_ch;

....
};



template <>
struct coroutine_handle<void>
{

.... // constructors

static coroutine_handle from_address(void *addr) noexcept;

void* address() const noexcept;

void resume() const;

void operator()() const noexcept { resume(); }

explicit operator bool() const noexcept;

void destroy();

bool done() const;
};



template <class Promise>
struct coroutine_handle : coroutine_handle<>
{

using coroutine_handle<>::coroutine_handle; // constructors

static coroutine_handle from_promise(Promise &prom) noexcept;

static coroutine_handle from_address(void *addr) noexcept;

Promise& promise() const noexcept;
};



template <class T>
struct generator
{
struct promise_type { .... };

coroutine_handle<promise_type> m_ch;

explicit generator(promise_type & prom)
: m_ch(coroutine_handle<promise_type>::from_promise(prom)) {}

generator() = default;

generator(const generator &) = delete;

generator& operator=(const generator &) = delete;

generator(generator &&other) : m_ch { std::exchange(other.m_ch, nullptr) } { }

generator& operator=(generator&& _Right) 
: m_ch { std::exchange(other.m_ch, nullptr) } { }

~generator()
{
if (m_ch) 
{
m_ch.destroy();

}
}

};



template <class T>
struct generator
{

struct promise_type
{

const T *m_pCurr;

generator get_return_object() const noexcept
{

return generator { coroutine_handle<promise_type>::from_promise(*this); };
}

suspend_always initial_suspend() const noexcept { return {}; }
suspend_always final_suspend() const noexcept { return {}; }

suspend_always yield_value(T &&value) noexcept
{ 

m_pCurr = std::addressof(value);
return {};

}
};

.... 
};



#include <generator>

generator<T> sequence()
{

auto *__pContext = new __coroutine_context { .... };
co_await pContext->promise.initial_suspend();

for (T value {}; ; ++value)
{
co_yield value; // co_await __pContext->promise.yield_value(value);

}

final_suspend:
co_await pContext->promise.final_suspend();
delete pContext;

}



struct suspend_always
{

bool await_ready() const noexcept { return false; }
void await_suspend(coroutine_handle<>) const noexcept { }
void await_resume() const noexcept { }

};

struct suspend_never
{

bool await_ready() const noexcept { return true; }
void await_suspend(coroutine_handle<>) const noexcept { }
void await_resume() const noexcept { }

};

struct suspend_if
{

bool m_cond;

explicit suspend_if(bool cond) : m_cond { cond } { }
bool await_ready() const noexcept { return m_cond; }
void await_suspend(coroutine_handle<>) const noexcept { }
void await_resume() const noexcept { }

};



template <class T>
struct generator
{

struct iterator
{
using iterator_category = input_iterator_tag;
using difference_type = ptrdiff_t;
using value_type = T;
using reference         = const T &;
using pointer           = const T *;

coroutine_handle<promise_type> m_ch = nullptr;

iterator() = default;
iterator(nullptr_t) : m_ch(nullptr) {}

iterator(coroutine_handle<promise_type> ch) : m_ch(ch) {}
};

.... 
};



template <class T>
struct generator
{
struct iterator
{
reference operator*() const noexcept
{
return *m_ch.promise().m_pCurr;

}

pointer operator->() const noexcept
{
return m_ch.promise().m_pCurr;

}

iterator& operator++()
{
m_ch.resume();
if (m_ch.done())
{
m_ch = nullptr;

}

return *this;
}

};



template <class T>
struct generator
{

....

iterator begin() noexcept
{
if (m_ch)
{

m_ch.resume();
return { !m_ch.done() ? m_ch : nullptr };

}

return { m_ch };
}

iterator end() const noexcept
{
return { nullptr };

}
};



template <typename T>
generator<T> seq()
{
for (T i = {}; ; ++i)
co_yield i;

}

template <typename T>
generator<T> take_until(generator<T> &g,

T limit)
{
for (auto&& v: g)
if (v < limit) co_yield v;
else break;

}

template <typename T>
generator<T> multiply(generator<T> &g,

T factor)
{
for (auto&& v: g)
co_yield v * factor;

}

template <typename T>
generator<T> add(generator<T>& g, T adder)
{
for (auto&& v: g)
co_yield v + adder;

}

int main()
{
auto s = seq<int>();
auto t = take_until(s, 10);
auto m = multiply(t, 2);
auto a = add(m, 110);
return std::accumulate(a.begin(),

a.end(), 0);
}









// A.cpp

#include <vector>
#include <list>
....

// all macros and symbols are available



// B.cpp

#define _ITERATOR_DEBUG_LEVEL 0

#include <vector>
#include <list>
....

// all macros and symbols are available

// "A.cpp" and "B.cpp" are different

// includes are sensitive to previous macro definitions



// B.cpp

#define _ITERATOR_DEBUG_LEVEL 0

// modules for legacy code, export macros and symbols
import <vector>; 
import <list>;

// new cool modules, export symbols that you want, don't export macros
import std.vector;
import std.list;
....

// "A.cpp" and "B.cpp" are the same

// imports aren't sensitive to previous macro definitions!!!



// Interface part

// Starts with preambule

export module M;

export import N; // imports 
// module N
// and exports

void foo(); // doesn't export

export void bar(); // exports

// Implementation part

// Starts with preambule

module M;

void foo() { .... }

void bar() { foo(); .... }



⬛

⬛
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int foo(int *p)
{
....

p->... // derefence without check
}

void bar()
{
int res = foo(nullptr); // null dereference

}



[[contract-attribute modifier(optional) identifier(optional) : cond-expr]]

contract-attribute ::= "expects", "ensures", "assert"

modifier ::= "default", "audit", "axiom"

cond-expr -> bool



int foo(int *p)
[[ expects: p != nullptr ]]
{
....

p->...
}

void bar()
{
int res = foo(nullptr); // contract violation!

}



int foo(int *p)
[[ expects: p != nullptr ]]
[[ ensures res: res >= 0 && res <= 10 ]]
{
....

p->...;

return 11; // contract violation!
}

void bar()
{
int res = foo(nullptr); // contract violation!

}



int foo(int *p)
[[ expects: p != nullptr ]]
[[ ensures res: res >= 0 && res <= 10 ]]
{
....

p->...;

return 10; // ok
}

void bar()
{
int res = foo(...); // ok

if (res >= 0 && res <= 10) // always true, optimized by compiler
{
....

}
else // unreachable code
{

}
}



int foo(int *p)
[[ expects: p != nullptr ]]
[[ ensures res: res >= 0 && res <= 10 ]]
{
....

auto i = p->...;

[[ assert: i > 0 ]];

return 11; // contract violation!
}

void bar()
{
int res = foo(nullptr); // contract violation!

}



void(const std::contract_violation &info);

void(const std::contract_violation &info) noexcept;

struct contract_violation
{
uint_least32_t   line_number()     const noexcept;
std::string_view file_name()       const noexcept;
std::string_view function_name()   const noexcept;
std::string_view comment()         const noexcept;
std::string_view assertion_level() const noexcept;

};



void (const std::contract_violation &info)
{
std::cerr << "line_number : " << info.line_number()     << '\n';
std::cerr << "file_name : " << info.file_name()       << '\n';
std::cerr << "function_name : " << info.function_name()   << '\n';
std::cerr << "comment         : " << info.comment()         << '\n';
std::cerr << "assertion_level : " << info.assertion_level() << '\n';

}

// calls std::abort after violation_handler has returned



void (const std::contract_violation &info)
{
std::cerr << "line_number : " << info.line_number()     << '\n';
std::cerr << "file_name : " << info.file_name()       << '\n';
std::cerr << "function_name : " << info.function_name()   << '\n';
std::cerr << "comment         : " << info.comment()         << '\n';
std::cerr << "assertion_level : " << info.assertion_level() << '\n';

throw std::runtime_error { "..." };
}



void (const std::contract_violation &info) noexcept
{
std::cerr << "line_number : " << info.line_number()     << '\n';
std::cerr << "file_name : " << info.file_name()       << '\n';
std::cerr << "function_name : " << info.function_name()   << '\n';
std::cerr << "comment         : " << info.comment()         << '\n';
std::cerr << "assertion_level : " << info.assertion_level() << '\n';

throw std::runtime_error { "..." };
}







struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

};



struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

};

bool operator==(const Point3d &l, const Point3d &r) noexcept
{
return l.x == r.x && l.y == r.y && l.z == r.y;

}

bool operator!=(const Point3d &l, const Point3d &r) noexcept
{
return !(l == r);

}



struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

};

bool operator==(const Point3d &l, const Point3d &r) noexcept
{
return l.x == r.x && l.y == r.y && l.z == r.y;

}

bool operator!=(const Point3d &l, const Point3d &r) noexcept
{
return !(l == r);

}



struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

};

bool operator==(const Point3d &l, const Point3d &r) noexcept
{
return l.x == r.x && l.y == r.y && l.z == r.z;

}

bool operator!=(const Point3d &l, const Point3d &r) noexcept
{
return !(l == r);

}



struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

friend constexpr auto operator<=>(const Point3d &, const Point3d &) = default;
};



struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

friend constexpr auto operator<=>(const Point3d &, const Point3d &) = default;
};



struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

friend constexpr auto operator<=>(const Point3d &, const Point3d &) = default;

// friend constexpr bool operator< (const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator<=(const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator> (const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator>=(const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator==(const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator!=(const Point3d &, const Point3d &) { .... }

};

static_assert(Point3d { 0, 0, 0 } == Point3d { 1, 1, 1 }); // false



#include <compare>

struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

friend constexpr std::weak_ordering operator<=>(const Point3d &, const Point3d &) = default;

// friend constexpr bool operator==(const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator!=(const Point3d &, const Point3d &) { .... }

};



std::weak_ordering '==', '!='
a == b

f(a) != f(b)

std::strong_ordering '==', '!='
a == b

f(a) == f(b)

std::partial_ordering
'==', '!=', '<', 
'<=', '>', '>='

a == b
f(a) != f(b)

std::weak_ordering
'==', '!=', '<', 
'<=', '>', '>='

a == b
f(a) != f(b)

std::strong_ordering
'==', '!=', '<', 
'<=', '>', '>='

a == b
f(a) == f(b)



#include <compare>

struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

friend constexpr std::weak_ordering operator<=>(const Point3d &l, const Point3d &r) noexcept
{
if (auto cmp = l.z <=> r.z; cmp != 0) return cmp;
if (auto cmp = l.x <=> r.x; cmp != 0) return cmp;
return l.y <=> r.y;

}

// friend constexpr bool operator==(const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator!=(const Point3d &, const Point3d &) { .... }

};



#include <compare>

struct Point3d
{
intmax_t x = 0, y = 0, z = 0;

friend constexpr std::weak_ordering operator<=>(const Point3d &l, const Point3d &r) noexcept
{
if (auto cmp = l.z <=> r.z; is_neq(cmp)) return cmp;
if (auto cmp = l.x <=> r.x; is_neq(cmp)) return cmp;
return l.y <=> r.y;

}

// friend constexpr bool operator==(const Point3d &, const Point3d &) { .... }
// friend constexpr bool operator!=(const Point3d &, const Point3d &) { .... }

};







int f(int i)
{
switch(i)
{
case 1: [[fallthrough]];

[[likely]] case 2: return 1;
}

return 2;
}



struct Empty {}; // empty class

struct Foo
{
int i;
Empty e;

};

static_assert(sizeof(Empty) == 0);
static_assert(sizeof(Foo) == 4); 



struct Empty {}; // empty class

struct Foo
{
int i;
Empty e;

};

static_assert(sizeof(Empty) == 0); // asserts
static_assert(sizeof(Foo)   == 4); // asserts

static_assert(sizeof(Empty) == 1); // ok
static_assert(sizeof(Foo)   == 8); // ok



struct Empty {}; // empty class

struct Foo : Empty
{
int i;

};

static_assert(sizeof(Empty) == 1); // ok
static_assert(sizeof(Foo)   == 4); // ok



struct Empty {}; // empty class

struct Foo
{
int i;
[[no_unique_address]] Empty e;

};

static_assert(sizeof(Empty) == 1); // ok
static_assert(sizeof(Foo)   == 4); // ok



[[nodiscard]] // since C++17

[[nodiscard(string-literal)]] // since C++20

template <class T, class Alloc = std::allocator<T>>
class vector
{
....

public:

[[nodiscard("\"empty\" function doesn't clear vector")]]
bool empty() const noexcept { .... }

};
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consteval intmax_t sqr(intmax_t n)
{
return n * n;

}

void foo(intmax_t n)
{
constexpr auto a = sqr(3); // ok
constexpr auto b = sqr(n); // compile-time error

}
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#include <string_view>

bool foo(std::string_view data, int& result)
{

result += data[0] - '0';
return data[0] != '0';

}

bool foo(std::u8string_view data, int& result)
{

result += data[0] - u8'0'; 
return data[0] != u8'0';

}
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struct Point3d
{

intmax_t x = 0, y = 0, z = 0;
};

void foo()
{

Point3d p1 { 0, 0, 0 };                // ok since C++14

Point3d p2 { .x = 1, .y = 1, .z = 1 }; // ok since C++20

Point3d p3 { .z = 1 };                 // ok since C++20

Point3d p4 { .z = 1, .x = 0 };         // compile-time error
}
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