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Templates in C++11

» Templates aliases (“typedef gns Temnneiitos”)

template<typename T>
using fast_vector = std::vector<T,
big_pool_allocator<T>>;

fast_vector<int> v;

big_pool _allocator — Hanpumep, oanH pa3 BblgenseT 60bLLION
MacCuB, a NOTOM “BblaeT 13 HEro NoCnefOBaTeNbHbIE YHACTKN

» llcnpaenena npobnema ¢ yrnosbimmn ckobkamu: T<U<int>>.
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Variadic templates

template <typename T>
T sum(T n) { return n; }

template <typename T,
T sum(T n, Args...

typename ...Args>

rest) { return n + sum(rest...);

double d =

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

}

“

> Y. OTWWNbLIBAET OANH apryMeHT; 3aTeM TOT Xe LaboH
NPUMEHSETCA €eLle pa3, NoKa He goligem Ao 6asbl “wabnoHHON
pekypcun” ¢ ogHum aprymentom (T sum(T n)).

> 0151 9TOrO NpUMepa KOMMUASTOP CreHepupyeT Tpu PyHKLNM

//mnony4erHo ¢ moMompbk Makpoca __PRETTY_FUNCTION__

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

i

nt}]

C++
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llepemennoe umcno aprymerToB B C (printf)

va_start, va_arg, va_end — mMakpochi.

void simple_printf (const char* fmt, ...) {
va_list args;
//3anucarh B args agpec cileAybmero 3a fmt mapavMeTpa Ha CTeke
va_start (args, fmt);
while (*fmt != >\0° {
if (#fmt==’4d’) {
//mocTaTb co CTeKa IepeMeHHyH Tulla int
int i = va_arg(args, int)
// 3mech HoiXeH OHTIb KOJ, KOTOPHIH
// BHBOZUT int Ha ®KpaH C IoMombk putc
}
fmt++;
}
va_end (args);
}
//TpymHoo6HapyXuBaeMie omUOKY
printf ("%s", 5);
print ("%d %d", 4);
printf ("j%d", 4, 5);
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llepemennoe umcno aprymerToB B C++11 (printf)

void printf (const char *s) {
while (*s) {
if (*s == 7% && *(++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 (xs == 9}’ && *x(++s) !'= ?}°) {
std::cout << value;
printf (++s, rest...);
return;
}
std::cout << *s++;
}
throw std::logic_error("extra arguments
provided to printf");
}

(@bl 5/ 14



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;

» Tunosas p€annzaynsa: KapmMmaHbl N CNNCKN

» [lns CBOEro Knacca Hy>KHO Peann30BaTh CPABHEHUNE HA PABEHCTBO I
X3 PyHKLMIO

» find is O(1) but O(n) worst case (Bce anemeHTbl OKa3annCb B OFZHOM
KapmaHe)

> insert is O(1) but O(n) worst case (MOXeT BbI3BaTb PEX3LUNPOBAHME
— "yBeNnMyeHme 4nNCcna KapmaHos')
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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;

}
3
namespace std {

template <>

struct hash<Point> {

size_t operator () (Point const & p) comnst {
return (std::hash<int>() (p.getX()) * 51
+ std::hash<int>() (p.getY()));

3
}
std::unordered_set <Point> points;
//MoxHo peanusoBaTh QpyHKTOph PointComparator, PointHasher
std::unordered_set <Point, PointComparator, PointHasher> ps;
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unique_ptr, shared_ptr

struct Foo {

void bar() { std::cout << "Foo::bar\n"; }
3
void f(const Foo &) { std::cout << "f(const Foo&)\n"; }
int main() {

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

if (p1) pl->bar();

// now p2 owns Foo

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

f(*xp2);

pl = std::move(p2); // ownership returns to pil
if (pl) pl->bar();

// pl = p2; // error, assign operator is =delete
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other

> koHTelHep (T.e. ecTb ntepatopnl) template<class T, std::size _t N>
struct array;

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

> std::tuple — “kak pair’, HO TONBKO C MPOM3BOJILHBIM YMCIOM MOJIEN
(peann3osan Ha variadic templates)

auto t = std::make_tuple("String", 5.2, 1);
std::cout << std::get<0>(t) << 7

<< std::get<1>(t) << ?

<< std::get<2>(t) << ’\n’;

> regex, regex search, regex match

regex reg("[a-zA-Z_]1[a-zA-Z_0-9]1*\\.[a-2zA-Z0-9]+");
regex_search("Print readme.txt", reg);
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std unction

std::function — “wabnonHasa obepTka" ans BCEro, 4TO MOXHO BbI3BaTb
(callable): dpyHkums, dyHkTOp, Nsmbaa.

void execute(const vector<function<void ()>>& fs){
for (auto& f : fs) f(Q);
}
void plain_old_func () {
cout << "old plain function" << endl;
}
struct functor {
void operator () () constq
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 ([J () { cout << "lambda" << endl; });
execute (x);




std::bind — nossonsier cozgaTe “0bepTky”’ Hap yHKLWMEN, yMEHbLINB

yuncno ee napameTpoB (‘ypaneHHbIM' MapameTpaM 3aJatOTCsl KOHKPETHble
3HaYeHust).

void show_text (const string& t) {

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

int main() {
vector<function<void ()>> x;
// void £() { show_text("Hello"); }
function <void ()> f = bind(show_text,
x.push_back (f);
execute (x);

"Hello");
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std::bind, pl

using namespace std::placeholders;
int multiply(int a, int b) { return
int main() {
//_1 -- placeholder;
// 1wt mapamerp byHkumum f mozcTaBIseTCs
// Ha BTOpOoe MecTo B multiply
// int f(int _1) { return multiply(5,
auto f = bind(multiply, 5, _1);
cout << out: << f(6); // out: 30

a * b;

_D; )

}
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std

hread

void f1(int n){

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

void f2(int& n){

n++;

int main (){

int m = 45b;

std::thread t1(f1, m);

// std::ref HykeH, 4TOOH y OYHKIUK, BHIIONHIEMON
// morokxoM 6mna Tum void f(int &x)
std::thread t2(f2, std::ref(m));
tl.join();

t2.join ()

cout << mj;
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Mpumepoii ¢ nsmbgoi.

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

for(int 1 = 0; i < 5; ++i){
threads.push_back(std::thread ([](){
std::cout << std::this_thread::get_id ()
<< std::endl;
)

for (auto& thread : threads){
thread. join () ;
}

A MOXHO nepefiaTb (DYHTOP 1 COXPaHWUTbL B HEM PE3YNbTAT UCMOJHEHUS.
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