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3axBsar AdHHbIX KJ1aCCa

class T {
private:
std::vector<int> Data;
public:
T(const std::vector<int>& data)
:Data(data)
{>
void Do() {
auto £ = [this] (int a, int b) {
return Datal[a] < Datal[b];
};



3axBsar AdHHbIX KJ1aCCa

class T {
private:
std::vector<int> Data;
public:
T(const std::vector<int>& data)
:Data(data)
{>
void Do() {
auto £ = [=](int a, int b) {
return Datal[a] < Datal[b];
};



OnacHocTu 3axBaTa no ymMmoa4H4aHunto

using T = std::vector<std::function<bool(int)>>;

void AddFunc(T& funcs) {
static int x = 2;
funcs.emplace_back(
[=1(int v) { return v % x == 0;}
);
++X;

}

int main() {
T funcs;
AddFunc (funcs) ;
AddFunc (funcs) ;
funcs[0] (5);
funcs[1] (5);

}

3axBaTblBaTh ABHO — 3aMeTHee OLINOKMU.
3axBaTblBaTb yKa3aTe/lb TOXKE MOXET ObITb ONacHo.



sizeof

int main()

{
auto £ = [JO{ return 1; };
std::cout << sizeof(f) << std

}

::endl;



sizeof

int main()

{
auto £ = [JO{ return 1; };
std: :cout << sizeof(f) << std::endl;

}

All objects in C++ must have a minimium size of 1 under the
standard.



NHukancynsiums cnoxxHown nHuuynanmnsauin s
namopy

Mpumep:

TSomeType obj;

for (auto i = 2; i <= N; ++i) {
obj += some_func(i);

}

// Odanee obj He MeHsemcs



MHukancynsauma cno>xHow uHnymanmnsayumn B
namoay

Mpumep:

TSomeType obj;

for (auto i = 2; i <= N; ++1i) {
obj += some_func(i);

}

// Odanee obj He MeHsemcs
BbiHecem
const TSomeType obj = [&]1{
TSomeType val;
for (auto i = 2; i <= N; ++i) {
val += some_func(i);
}

return val;

YO,



C++417: constexpr-lambdas

constexpr auto add(int y) {
return [=](int x) { return x + y;};
}
int main() {
constexpr auto inc = add(5);
static_assert(inc(3) == 8);



C++417: if-init expressions

auto x = get_result();
if (x == 1) {
}

// C++17:
if (auto x = get_result(); x == 1) {
}



hashset, hashmap

template<

typename Key,

typename Value,

typename Hash = std::hash<Key>,

typename KeyEqual = std::equal_to<Key>,

typename Allocator =

std::allocator<std::pair<const Key, Value>>

> class unordered_map;



hashmap: cny4aii Key = const char*

std: :unordered_map<const char*, unsigned> table;
const charx x = "ABC";

n ABC n ;
s.c_str();

std::string s
const char* y

table[x] = 1;

// stremp(z, y) == 0

// table.find(y) == table.end()

// std::hash<const char+>()(x) == 1393066398/845506963
// std::hash<const char*>()(y) == 1239412533713283/388



hashmap: cnydain Key = const char*

DyHKUUA NS XILNPOBAHUS:

struct THashString {
void hashCombine(size_t& seed, const char v) const {
seed "= v + 0x9e3779b9 + (seed << 6) + (seed >> 2);

size_t operator() (char const* p) const {
size_t hash = 0;
for (; *p; ++p) {
hashCombine (hash, *p);
}

return hash;



hashmap: cnydain Key = const char*

CpaBHeHue kntoueii:

struct TCompString {
bool operator() (const char* pl, const charx p2) const {
return strcmp(pl, p2) == 0;
}
I



hashmap: cnydain Key = const char*

std: :unordered_map<const char*, unsigned,
THashString, TCompString> table;
n ABC " ;

const char*x x

std::string s = "ABC";
const char* y = s.c_str(Q);

table[x] = 1;

// stremp(z, y) == 0

// table. fznd(y) != table.end()

// THashString() (z) == 11093822720383
// THashString() (y) == 11093822720383



C++417: std::optional
Ecnn BCE xopollo, TO eCTb 3HaYeHNE, NHAYE — 3HAYEHUS HET.

std: :optional<int> GetCount(const int param) {

const static std::map<int, int> MAPINT_PARAMS = ....;

auto it = MAPINT_PARAMS.find(param) ;
if (it != MAPINT_PARAMS.end()) {
return it->second;
} else {
// return std::nullopt;
// return std::optional<int>();
return {};

3

int main() {
int param = 3;
if (auto count = GetCount(param)) {
std::cout << "res = " << xcount << std::endl;

}



C++417: std::optional

CyuiecTByeT BO3MOXHOCTb B3siTb std: :hash ot std: :optional.

#include
#include
#include
#include

<tostream>
<optional>
<string>
<unordered_set>

int main()

{

std: :unordered_set<std::optional<std::string>> s
"ABC", "DEF", std::nullopt

};

for(const auto& item :

3

std::cout << item.value_or("nothing") << '



3apava

PeanunzosaTtb TStaticAssert 6e3 ncnonbsosanua C++11. Jlosum
oWMNBKN Ha 3Tane KOMAUAALNN:

TStaticAssert<l == 1> assert_one_is_one;



std::function

struct Foo {
void print(int i) const { std::cout << i << std::endl; }
};
void print_num(int i) {
std::cout << i << std::endl;
}
int main() {
std: :function<void(int)> f_display = print_num;
f_display(1);

std::function<void()> f_display_2 = [1( { print_num(2); };
f_display_2Q0);

std: :function<void(const Foo&, int)> f_add_display =
&Foo: :print;
f_add_display(Foo (), 1);



®dyHkTOpbI B <functional>

greater

less
greater_equal
less_equal
equal_to
not_equal_to
plus

minus
multiply
divide
negate -
modulus
logical_and
logical_or
logical_not



®dyHkTOpbI B <functional>

greater

less
greater_equal
less_equal
equal_to
not_equal_to
plus

minus
multiply
divide
negate -
modulus
logical_and
logical_or
logical_not

sort(a, a + 5, std::greater<int>());
transform(a, a + 5, b, ostream_iterator<int> (cout, " "),
plus<int>());



CsasbiBatenun B C++98

remove_copy_if (a,
a + b5,
ostream_iterator<int> (cout, " "),
bind2nd(less<int>(), 3));



CsasbiBatenun B C++98

Ho BoT Tak He paboTtaert:

class MyCmp {
public:
bool operator() (int a, int b) const {
return a > b;

}
3
remove_copy_if (a.begin(),
a.end(),
b.begin(),

std: :bind2nd (MyCmp (), 3));



CsasbiBatenun B C++98

A Tak ok:

class MyCmp : public std::binary_function<int, int, bool>{
public:
bool operator() (int a, int b) const {
return a > b;

}
3
remove_copy_if (a.begin(),
a.end(),
b.begin(),

std: :bind2nd (MyCmp (), 3));



()TCTynneHme:yKa3aTenm Ha MeTOoAbl BHYTpPpMU
KJ1aCcCa

class C {
private:
int a, b;
public:
C(int a, int b) : a(a), b(b) {};
void f() const { ... }
void g() const { ... }
+;
XoTuM caenatb ykasaTens Ha dyHkumo f M3 Knacca,
void (*ptr) (); //

ptr = &C::f; // mak Heavss



()TCTynneHme:yKa3aTenm Ha MeTOoAbl BHYTpPpMU
KJ1aCcCa

class C {

private:

int a, b;

public:

C(int a, int b) : a(a), b(b) {};

void £() const { ... }

void g() const { ... }
s
XoTum cpenatb ykasatesnb Ha dyHkuuto £ s knacca,
void (*ptr) (); //
ptr = &C::f; // mak Heavss

void (C::#ptr) () const;
ptr = &C::f; // ok



C4++411: std::bind

int f(int a, int b) {
return a - b;

int main() {
auto g = std::bind(f, 3, std::placeholders::_2);
std::cout << g(1, 4) << std::endl;
return O;
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return a - b;
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return O;



C4++411: std::bind

int f(int a, int b) {
return a - b;

int main() {
auto g = std::bind(f, 3, std::placeholders::_2);
std::cout << g(1, 4) << std::endl;
return O;

std: :bind(f, _2, _1, 2, 3, 4) (x, y); // fly, =z, 2, 3, 4)



C4++411: std::bind

int £(int a, int b) {
return a - b;

3

int g(int x) {
return x * X;

}

int main() {
auto f2 = std::bind(

£,
std: :bind(

g,

std: :placeholders::_2
),

std: :placeholders::_1
)3
std::cout << £2(3, 7) << std::endl;



mem_fn B8 C++11

variadic — mMoxeT paboTaTb C NPON3BOJIbHBIM HUC/IOM apryMeHTOB.

C c(1);
auto g = std::mem_fn(&C::£);

// the same:
auto g2 = [] (C& ¢, int x) { return c.f(x); } ;
g(c, 10);



std::mem_fn

class C {
int a;
public:
C(int a) : a(a) {}
void f() const {
std::cout << a << std::endl;

}
};

int main() {

Cc [1={c(), c(2, c3, Cd};
Cx cptr [1 = {c, c+1, c+2, c+ 3}

std::for_each(c, ¢ + 4, std::mem_fn(&C:

:£));



std::

mem fn

class C {

};

int a;
public:
C(int a) : a(a) {}
void f() const {
std::cout << a << std::endl;

¥

int main() {

Cc [1=4Cc), c2, c@B), Cd};
Cx cptr [] = {c, ¢+ 1, ¢c + 2, c + 3};
std::for_each(c, ¢ + 4, std::mem_fn(&C::f));

std: :for_each(cptr, cptr + 4, std::mem_fn(&C:

1))



std::mem_fn

class C {

int a;
public:
C(int a) : a(a) {}
void f() const {
std::cout << a << std::endl;

}

};

int main() {
Cc [1=4{c), c(2, c3), cD3;
Cx cptr [] = {c, ¢+ 1, ¢c + 2, c + 3};
std::for_each(c, ¢ + 4, std::mem_fn(&C::f));
std: :for_each(cptr, cptr + 4, std::mem_fn(&C::f));
std: :for_each(c, c + 4,

std: :function<void(const C&)>(&C::f));



std::mem_fn

class C {

int a;
public:
C(int a) : a(a) {}
void f() const {
std::cout << a << std::endl;

}

};

int main() {

Cc [1=4{c), c(2, c3), cD3;
Cx cptr [] = {c, ¢+ 1, ¢c + 2, c + 3};
std::for_each(c, ¢ + 4, std::mem_fn(&C::f));
std: :for_each(cptr, cptr + 4, std::mem_fn(&C::f));
std: :for_each(c, c + 4,

std: :function<void(const C&)>(&C::f));
std: :for_each(cptr, cptr + 4,

std: :function<void(const C*)>(&C::f));



C4++417: std::invoke

BbizbiaeT callable-obbekT ¢ 3agaHHbIMM aprymeHTamu.

class C {

int a;
public:
C(int a) : a(a) {}
void f(int k) const {
std::cout << a << " " << k << std::endl;

}

};

void print_int(int i) { std::cout << i << std::endl; }

int main()

{
std: :invoke(print_int, 117);
std::invoke([] () { print_int(117); });
const C obj(117);
std: :invoke(&C::f, obj, 42);



C++417: std::apply

Boisbigaet callable-obbekt ¢ aprymentamu, nepegaHHbiMu B BUAE
tuple.

int add(int first, int second, int third) {
return first + second + third;

int main()

{
std::cout << std::apply(add, std::make_tuple(l, 2, 3));
// 6



C++420: std::bind_front

Boizos callable-obbekTa ¢ napameTpamu, nepebie U3 KOTOpbIX
bepyTcst n3 aprymenTos std::bind _front.

Bbizos

std: :bind_front(f, bound_args...) (call_args...)
SKBUBaNEHTEH

std: :invoke(f, bound_args..., call_args....)
Mpumep:

int minus(int a, int b){
return a - b;

}

int main()

{
auto f = std::bind_front(minus, 117);
std::cout << £(1); // 116



