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Templates in C++11

I Templates aliases (�typedef äëÿ òåìïëåéòîâ�)

template <typename T>

using fast_vector = std::vector <T,

big_pool_allocator <T>>;

fast_vector <int > v;

big_pool_allocator � íàïðèìåð, îäèí ðàç âûäåëÿåò áîëüøîé
ìàññèâ, à ïîòîì �âûäàåò� èç íåãî ïîñëåäîâàòåëüíûå ó÷àñòêè

I Èñïðàâëåíà ïðîáëåìà ñ óãëîâûìè ñêîáêàìè: T<U<int>>.
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Variadic templates

template <typename T>

T sum(T n) { return n; }

template <typename T, typename ...Args >

T sum(T n, Args ... rest) { return n + sum(rest ...); }

double d = sum(3, (double )4.3, 5);

I �...� îòùèïûâàåò îäèí àðãóìåíò; çàòåì òîò æå øàáëîí
ïðèìåíÿåòñÿ åùå ðàç, ïîêà íå äîéäåì äî áàçû �øàáëîííîé
ðåêóðñèè� ñ îäíèì àðãóìåíòîì (T sum(T n)).

I äëÿ ýòîãî ïðèìåðà êîìïèëÿòîð ñãåíåðèðóåò òðè ôóíêöèè

//ïîëó÷åíî ñ ïîìîùüþ ìàêðîñà __PRETTY_FUNCTION__

T sum(T, Args ...) [with T = int; Args = {double , int}]

T sum(T, Args ...) [with T = double; Args = {int}]

T sum(T) [with T = int]
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Ïåðåìåííîå ÷èñëî àðãóìåíòîâ â C (printf)

va_start, va_arg, va_end � ìàêðîñû.

void simple_printf(const char* fmt , ...) {

va_list args;

//çàïèñàòü â args àäðåñ ñëåäóþùåãî çà fmt ïàðàìåòðà íà ñòåêå

va_start(args , fmt);

while(*fmt != '\0' {

if(*fmt=='d') {

//äîñòàòü ñî ñòåêà ïåðåìåííóþ òèïà int

int i = va_arg(args , int)

// çäåñü äîëæåí áûòü êîä, êîòîðûé

// âûâîäèò int íà ýêðàí ñ ïîìîùüþ putc

}

fmt ++;

}

va_end(args);

}

//Òðóäíîîáíàðóæèâàåìûå îøèáêè

printf("%s", 5);

print("%d %d", 4);

printf("%d", 4, 5);
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Ïåðåìåííîå ÷èñëî àðãóìåíòîâ â C++11 (printf)

void printf(const char *s) {

while (*s) {

if (*s == '%' && *(++s) != '%')

throw std:: runtime_error("invalid format");

std::cout << *s++;

}

}

template <typename T, typename ... Args >

void printf(const char *s, T value , Args ... rest) {

while (*s) {

if (*s == '%' && *(++s) != '%') {

std::cout << value;

printf (++s, rest ...);

return;

}

std::cout << *s++;

}

throw std:: logic_error("extra arguments

provided to printf");

}
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unordered_set, unordered_map

template <class Key ,

class Hash = std::hash <Key >,

class KeyEqual = std::equal_to <Key >,

class Allocator = std::allocator <Key >>

class unordered_set;

I Òèïîâàÿ ðåàëèçàöèÿ: êàðìàíû è ñïèñêè

I Äëÿ ñâîåãî êëàññà íóæíî ðåàëèçîâàòü ñðàâíåíèå íà ðàâåíñòâî è
õýø ôóíêöèþ

I �nd is O(1) but O(n) worst case (âñå ýëåìåíòû îêàçàëèñü â îäíîì
êàðìàíå)

I insert is O(1) but O(n) worst case (ìîæåò âûçâàòü ðåõýøèðîâàíèå
� �óâåëè÷åíèå ÷èñëà êàðìàíîâ�)
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unordered_set, unordered_map

class Point {

private:

int x, y;

public:

bool operator == (const Point& rhs) const{

return x == rhs.x && y == rhs.y;

}

};

namespace std {

template <>

struct hash <Point > {

size_t operator ()( Point const & p) const {

return (std::hash <int >()(p.getX ()) * 51

+ std::hash <int >()(p.getY ()));

}

};

}

std:: unordered_set <Point > points;

//Ìîæíî ðåàëèçîâàòü ôóíêòîðû PointComparator, PointHasher

std:: unordered_set <Point , PointComparator , PointHasher > ps;

Äëÿ ïðèìèòèâíûõ òèïîâ è std::string åñòü ñòàíäàðòíàÿ ðåàëèçàöèÿ
std::hash.
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unique_ptr, shared_ptr

struct Foo {

...

void bar() { std::cout << "Foo::bar\n"; }

};

void f(const Foo &) { std::cout << "f(const Foo &)\n"; }

int main() {

std:: unique_ptr <Foo > p1(new Foo); // p1 owns Foo

if (p1) p1 ->bar ();

// now p2 owns Foo

std:: unique_ptr <Foo > p2(std::move(p1));

f(*p2);

p1 = std::move(p2); // ownership returns to p1

if (p1) p1 ->bar ();

// p1 = p2; // error, assign operator is =delete

}
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other

I êîíòåéíåð (ò.å. åñòü èòåðàòîðû) template<ñlass T, std::size_t N>
struct array;

std::array <int , 3> a2 = {1, 2, 3};

I std::tuple � �êàê pair�, íî òîëüêî ñ ïðîèçâîëüíûì ÷èñëîì ïîëåé
(ðåàëèçîâàí íà variadic templates)

auto t = std:: make_tuple("String", 5.2, 1);

std::cout << std::get <0>(t) << ' '

<< std::get <1>(t) << ' '

<< std::get <2>(t) << '\n';

I regex, regex_search, regex_match

regex reg("[a-zA-Z_][a-zA -Z_0 -9]*\\.[a-zA-Z0 -9]+");

regex_search("Print readme.txt", reg);
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std::function

std::function � �øàáëîííàÿ îáåðòêà� äëÿ âñåãî, ÷òî ìîæíî âûçâàòü
(callable): ôóíêöèÿ, ôóíêòîð, ëÿìáäà.

void execute(const vector <function <void ()>>& fs){

for (auto& f : fs) f();

}

void plain_old_func () {

cout << "old plain function" << endl;

}

struct functor {

void operator ()() const{

cout << "functor" << endl;

}

};

int main() {

vector <function <void ()>> x;

x.push_back(plain_old_func );

functor functor_instance;

x.push_back(functor_instance );

x.push_back ([] () { cout << "lambda" << endl; });

execute(x);
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std::bind

std::bind � ïîçâîëÿåò ñîçäàòü �îáåðòêó� íàä ôóíêöèåé, óìåíüøèâ
÷èñëî åå ïàðàìåòðîâ (�óäàëåííûì� ïàðàìåòðàì çàäàþòñÿ êîíêðåòíûå
çíà÷åíèÿ).

void show_text(const string& t) {

cout << "TEXT: " << t << endl;

}

int main() {

vector <function <void ()>> x;

// void f() { show_text("Hello"); }

function <void ()> f = bind(show_text , "Hello");

x.push_back(f);

execute(x);

}
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std::bind, placeholder

using namespace std:: placeholders;

int multiply(int a, int b) { return a * b; }

int main() {

//_1 �- placeholder;

// 1ûé ïàðàìåòð ôóíêöèè f ïîäñòàâëÿåòñÿ

// íà âòîðîå ìåñòî â multiply

// int f(int _1) { return multiply(5, _1); }

auto f = bind(multiply , 5, _1);

cout << out: << f(6); // out: 30

}
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std::thread

void f1(int n){

std::cout << "f1: " << n << std::endl;

}

void f2(int& n){

n++;

}

int main (){

int m = 45;

std:: thread t1(f1 , m);

// std::ref íóæåí, ÷òîáû ó ôóíêöèè, âûïîëíÿåìîé

// ïîòîêîì áûëà òèï void f(int &x)

std:: thread t2(f2 , std::ref(m));

t1.join ();

t2.join ();

cout << m;

}
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std::thread

Ïðèìåðîé ñ ëÿìáäîé.

std::vector <std::thread > threads;

for(int i = 0; i < 5; ++i){

threads.push_back(std:: thread ([](){

std::cout << std:: this_thread :: get_id ()

<< std::endl;

}));

}

for(auto& thread : threads ){

thread.join ();

}

À ìîæíî ïåðåäàòü ôóíòîð è ñîõðàíèòü â íåì ðåçóëüòàò èñïîëíåíèÿ.
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