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MaccuB

std::
std:
std:
std:

for

array<float,3> x{1,2,3}, v{3,4,5};
:cout << x.empty() << '\n'; // 0O
:cout << x.size() << '\n'; // 3
zcout << (x < y) << '\n'; // 1
(float f : x) {

std::cout << f << '\n';

}
float z[3] = {1,2,3};

for

(float f : z) { // ownbka

std::cout << f << '\n';

}

TpeboBaHUs K 31eMeHTaMm:

>

> T& operator=(T&&) un T& operator=(const T&)

T(T&8) wam T(const T&)
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BekTop

std:
std:
std:
std:

for

:vector<float> x{1,2,3}, v{3,4,5};
:cout << x.empty() << '\n'; // 0O
:cout << x.size() << '\n'; // 3
icout << (x < y) << '\n'; // 1
(float f : x) {

std::cout << f << '\n';

}

TpeboBaHUs K 31eMeHTaMm:
> T(T&&) uanm T(const T§&)

> T& operator=(T&&) unn T& operator=(const T&)
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Tabnnua

std::map<std::string,int> x{
{"hello", 3},

{"world", 4}
fis
x["!111"] = 5;
std::cout << x.empty() << '\n'; // 0O
std::cout << x.size() << '\n'; // 3

for (const auto& pair : x) {
std::cout << pair.first <<

}

TpeboBaHWs K 31eMEHTaM:
» T(T88) unn T(const T&)
> T& operator=(T&&) unn T& operator=(const T&)

->" << pair.second << '\n';

» bool operator<(const T&)
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XaLww-tabnnua

std::unordered_map<std::string,int> x{
{"hello", 3},

{"world", 4}
b
x["111"] = 5;
std::cout << x.empty() << '\n'; // 0
std::cout << x.size() << '\n'; // 3

for (const auto& pair : x) {
std::cout << pair.first << "->" << pair.second << '\n';

}

TpeboBaHus K aneMeHTaMm:
> T(T68) unn T(const T&)
> T& operator=(T&&) unn T& operator=(const T&)

» cneunanm3aums std: :hash<T>
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LLlabnoH std: :hash

namespace std {
// o6bsABneHne wabroHa
template <class T> struct hash;
// 4acTuyHaa cneuuanusauus ANSA NPUMUTUBHBIX TUMOB
template <>
struct hash<int> {
using result_type = size_t;
using argument_type = int;
result_type operator()(argument_type x) const {
return static_cast<result_type>(x);
}
b
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Ouepesb

std::queue<float> q;

q.push(0);

q.push(1);

q.push(2);

float f = qg.front();

q.pop(); // w3BneueHue nepeBoro 3snemMeHTa

TpeboBaHus K aneMeHTaMm:
> T(T&6) uan T(const T&)
» T& operator=(T&&) un T& operator=(const T&)
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YT0 ByAeT, eciv NONI0XNTb KOHTENHEP
B KOHTeHep?

8/31



KoHTelrHep B KOHTeNHepe

using namespace std;
vector<vector<float>> x;
map<vector<string>,int> vy;

y = 1

{{"hello", "world"}, 3},
} {{na"’ "b"}, 4}
XI’:{II!!!H' ||???||}] = 5;

unordered_map<vector<string>,int> z;
map<map<string,string>,int> u;

unordered_map<tuple<string,string>,int>

//
//

//
//
v; //

ownbKa

OK

9/31



Bce KOHTeHepbl

MaccuBsbl:
std:
std:

| 2
| 4

Ouepean:
std:
std:
std:
std:

>
>
>

>

Cnncku:

>

>

std:
std:

:array

:vector

:queue
:deque
:stack

:priority_queue

:list

:forward _1list

yI'IOpFIAOl—IEHHbIe accounaTmBHble

MacCUBbI;
std:
std:
std:
std:

>

>

>

>

AccoumaTmBHbIE MaCCKBbI C X3LLUEM:

>

>
>
>

std:
std:
std:
std::

:map
:set
:multimap

:multiset

:unordered_map
:unordered_set

:unordered_multimap

unordered_multiset
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std: :vector
std::list
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Ykazatenu

std::vector<float> x(10);
float* first = x.data(); // yKasaTenb Ha MNepBblii 3NeMeHT
float+ last = x.data() + x.size(); // ykasaTeNb Ha 3/eMeHT,
// wvayuero 3a noc/eaHuM
while (first != last) {
std::cout << =*first << '\n'; // "pasbiMeHoBaHue"
++first; // WHKpEeMeHT

}

float+ first2 = &x[0]; // monyunuTb agpec
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NTepaTopbl

using iterator = std::vector<float>::iterator;
std::vector<float> x(10);
iterator first = x.begin(); // wTepaTop AN MepBOro 3/eMeHTa
iterator last = x.end(); // wTepaTop ANA 3MEeMeHTa,
// wayuero 3a nocneaHum

while (first != last) {

std::cout << xfirst << '\n'; // "pa3bimeHoBaHue"

++first; // VHKpeMeHT

}

std::map<std::string,int> x{ {"hello",3}, {"world",s4} };
auto first = x.begin(), last = x.end();

while (first != last) {
std::cout << first->first << "->" << first->second << '\n';
++first;

}
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Tvnbl NTepaTopoB

» BBog (std::input_iterator_tag).

» BbiBog (std::output_iterator_tag).

» OgHoHanpaeneHHbl (std: : forward_iterator_tag).

» /lByHanpaBneHHbIn (std: :bidirectional_iterator_tag).

» [Mpon3Bo/bHbIN gocTyn (std::random_access_iterator_tag).
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MprMep: nTepatop A1 Macc1Ba

template <class T> class array_iterator {
private:

T+ ptr;

public:

using iterator_category = std::random_access_iterator_tag;
using value_type = T;

using reference = T&; using const_reference = const T§;
using pointer = T*; using const_pointer = const Tx;
reference operator=() { return *ptr; } // pasbimeHoBaHue
const_reference operator+() const { return =ptr; }

pointer operator->() { return ptr; } // wngupekuus
const_pointer operator->() const { return ptr; }
array_iterator& operator++() { return ++ptr; } // uHKpemeHT
array_iterator operator++(int) { return ptr++; }

bool operator==(const array_iterator§) const;

bool operator!=(const array_iterator§) const;
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[TpumMep: cunTbiBaHWE YKcen

std::istream_iterator<float> first(std::cin), last; // utepatop
// BBOAa

std::vector<float> x;
while (first != last) {
X.push_back(*first);

++first;

}
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[Tpumep: cunTbiBaHME CTPOK

struct Line { std::string text; };

std::istreamé operator>>(std::istream& in, Line& line) {
return std::getline(in, line.text, '\n');

}
std::istream_iterator<Line> first(std::cin), last; // utepaTop
std::vector<Line> lines; // BBOAa

while (first != last) {
lines.emplace_back(*first);
++first;

}
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[TpriMep: 3anNncb CTPOK

struct Line { std::string text; };

std::istream& operator<<(std::istream§& out, const Line& line) {

return out << line;

}

// wTepaTop BbiBOAA

std::ostream_iterator<Line> result(std::cout, "\n");

std::vector<Line> lines;
// ... 3anofiHeHne BeKTOpa CTPOK ...
auto first = lines.begin();
auto last = lines.end();
while (first != last) {
*result = *first;
++first; ++result;
}
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[TprMep: KonnpoBaHKe CTPOK

std::istream_iterator<Line> first(std::cin), last;
std::ostream_iterator<Line> result(std::cout, "\n");
while (first != last) {

xresult = *first;

++first; ++result;

}
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[TprMep: KonnpoBaHKe CTPOK

std::istream_iterator<Line> first(std::cin), last;
std::ostream_iterator<Line> result(std::cout, "\n");
while (first != last) {

xresult = *first;

++first; ++result;

}

Bepcua c anropntmom:

std: :copy(
std::istream_iterator<Line>(std::cin),
std::istream_iterator<Line>(),
std::ostream_iterator<Line>(std::cout, "\n")

)
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KonvpoBaHne

template <class InputlIterator, class OutputIterator>
OutputIterator copy(InputIterator first, InputIterator last,
OutputIterator result) {

while (first != last) {
xresult++ = *first++;
}

return result;

}
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KonnpoBaHue c ycnoBmem

template <class InputIterator, class OutputIterator, class Pred>
OutputIterator copy_if(InputIterator first, InputIterator last,
OutputIterator result, Pred pred) {
while (first != last) {
if (pred(*first)) { *result++ = xfirst; }
++first;

}

return result;

}
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Avcnetyepursavnns

template <class InputlIterator, class OutputIterator>
OutputIterator copy(InputIterator first, InputIterator last,
OutputIterator result) {
using V1 = typename iterator_traits<InputIterator>::value_type;
using V2 = typename iterator_traits<OutputIterator>::value_type;
constexpr bool simple = is_pointer<InputIterator>::value &§&
is_pointer<OQOutputIterator>::value &&
is_same<V1,V2>::value &&
is_trivial<Vil>::value;
if constexpr (simple) {
std::memmove(result, first, (last-first)+sizeof(V1));
} else {
while (first != last) { *result++ = xfirst++; }
}

return result;
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Cymma

template <class InputIterator, class T>
T accumulate(InputIterator first, InputIterator last, T init) {
while (first != last) {
init = init + xfirst;
++first;
}

return init;

}
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HekoTopble airopUTMBbI

std:
std:
std:
std:
std:
std:
std:
std:

:copy
ccopy_if
:sort

:find
:find_if
:mismatch
:accumulate
:search

Bcero 6onee 100 anropuTMOB.

std:
std:
std:
std:
std:
std:
std:
std:

:equal
:for_each
:copy_n
:generate
:generate_n
:fill
:transform
:reverse
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iTepaTop BCTaBKWK

std::vector<float> x;

std: :copy(
std::istream_iterator<float>(std::cin),
std::istream_iterator<float>(),
std::back_inserter(x));

std::list<float> y;

std::copy(
std::istream_iterator<float>(std::cin),
std::istream_iterator<float>(),
std::inserter(y, y.begin()));
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iITepaTop yepeaoBaHuUSA

template <class T, class Delimiter=const charx>
class intersperse_iterator {
std::ostream* ostr = nullptr;
Delimiter delim = nullptr;
bool first = true;
public:
intersperse_iterator§
operator=(const T& value) {
if (ostr) {
if (delim !'= 0 §§ !first) { *ostr << delim; }
x0str << value;
if (first) { first = false; }
}

return xthis;

b
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[MpeacTaBneHme KOHTeHepPa

std::vector<int> x{1,2,3,4};
std::ostream_iterator<int> out(std::cout, "\n");
// c++11

std::copy(x.begin(), x.end(), out);

// c++20

std::ranges::copy(x, out);
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[peacTaBneHmne KOHTeNHepa

// c++20
using namespace std::views;

for
for
std
for

(int 1 :
(int 1 :

iota(1,3)) { std::cout << 1 << ' '; } //

iota(1,3) | take(2)) { std::cout << i << '

::vector<int> x{10,20,3,4};

(int 1 :

all(x) | take(2)) { std::cout << i << '

123
s Y // 12

s} // 10 20
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NTepaTop Ana AMpekTopui

struct MyEntry: public dirent { /x ... */ };
struct MyDirectory {
MyDirectory§ operator>>(MyEntrys entry) { /+ ... %/ }

MyIstreamIterator<MyEntry> begin() { return {+this}; }
MyIstreamIterator<MyEntry> end() { return {}; }
L

MyDirectory home("/home/myuser");
for (const MyEntry& entry : home) {
std::cout << entry.d_name << std::endl;

}
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CCbINK®

» Bce anroputMmbl
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https://en.cppreference.com/w/cpp/header/algorithm
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