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CTanzmapTu3anud

» Major: c++498, c++11, c++17
o c++11 — nopaep>KMBaeTCs KOMNUASTOPAMU
o c++17 — draft stage B mapTe 2017; nocne draft He byger
Cepbe3HbIX U3MEHEHU; BbIAAET B (DUHANLHOW BEPCMN B KOHLE roga.

» Minor: c++03, c++14 (nanpumep, bug fixes)
» gce: —std=c++11
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Explicitly defaulted and deleted special member

functions

Bbino:

class A {
public:
A(int);
A(O {}; // 1. aBToMaTuuecku He creHepupyercs us-3a A(int)
// 2. HyxeH mnsa array = new A [100]
private:
// chemaTh NpUBATHEM --> 3alpeTUTh KONKPOBAHUE
A(const A&);
A% operator=(const A&);
}s

lNpuBaTHbIe copy constructor u assing operator:
» lcnonb3osaHue: Singletone, scoped ptr

» [pobnembi: BCe-Takn MOXHO KonupoBaTh B friend knacce nnu B
camMoMm Knacce

(@bl 3/16



Explicitly (aBro!) defaulted and deleted

special member functions

B C++11 crano saBHo:

class A {
public:
A(int);
A() = default;
A(const A&) = delete;
A& operator=(const A&) = delete;
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Explicit overrides and final

Bbino:

class Base {

public:
virtual void f(int);
virtual int g() const;
void h(int);

};

class Derived: public Base {
public:

void f (int);

int gQ;

void h(int);
3

Mpobnemsbi:

P urobui nonsTe senseTca nn f BupTyansHoii, Hago cMoTpeTs B GazoBrIA Knacc.
P ana dyukuun g cnyuaiino cAenanm neperpysky, BMecTo nepekpeITHs.

P ans dynkuns h Toxe He nepekpuisaeTcs.
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Explicit overrides and final

B C++11 crano sasHo:

class Derived: public Base {

public:
void f(int) override; // ok
int g() override; // compilation error
void h(int) override; // compilation error

};
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Explicit overrides and final

struct Base {
virtual void £();
};
struct Derived : public base {
void f() final; // virtual as it overrides base::f

void g() { £(0); } // direct call without virt. func.
table (optimization!)

}’

struct mostderived : public derived {
void f(); // error: cannot override!

};

struct Basel final { };
struct Derivedl : Basel { }; // error
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Object construction improvement

C++11:
class A {
int avg = 1; // initial value

A(int al, a2) { avg = al + a2; 1}

A(int *array) : A(array[0], array[1]) { } //comnstructpr
chaining

|};

struct Basel final { };
struct Derivedl : Basel { }; // error
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Initializer lists

Bbino:

struct point {

int x;

int y;
};
point p = {100, 100};
int al]l = {10, 20, 30};

Crano C++11:

std::vector<std::string> v = { "AA", "AB", "AC" };
std::vector<std::string> v({ "AA", "AB", "AC" });
std::vector<std::string> v{ "AA", "AB", "AC" };
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Initializer lists

template <typename T>
class vector {

public:
SequenceClass (std::initializer_list<string> list) A
const T *array = l.begin();
T value = *(array++);

l.size();

}

};

MoxHo nepepasarts initializer list 6e3 ccbuiku:
> Tam ‘Ckopeii BCero' BHYTpU BCEro Nnwb 2 ykasaTens

> KpOMe TOro, BbI30BETCst move (byneT oObsICHEHO AanbLue), a He Copy
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lvalue and rvalue

> Ivalue — moxeT ObITb 1 B N€BOIA, 1 B NPaBOii YaCTN NPUCBaNBaHNS
(nepemeHHble, BK/IIOHAsi KOHCTAHTbI)
@ NPOAO/IKAET CyLWEeCTBOBATb 33 NPeAenaMun BblPaxkeHusl, rae buino
NCNONb30BaHO
@ eCTb ums
@ MOXHO B3sTb agpec

> rvalue — BbIpakeHne, KOTOPOE MOXET ObITh TONLKO B NPaBO YacTu
npucBanBaHns

@ He CyLeCTBYET 3a NpPeAenamu BblpaXkeHusi, rae Obino McnosbL30BaHO
e BpemeHHOe 3HadeHue (temporary value)
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rvalue

Mpumepsr:

int a = 42;

int b = 43;

// a * b is an rvalue:

int ¢ = a * b; // ok, rvalue on right hand side of
assignment

a * b = 42; // error, rvalue on left hand side of
assignment
L

vector<Person> people;
people.push_back (Person ("Evgeny", 36)); //
IPerson("Evgeny”, 36) -- rvalue

int square(int x) { return =x*x; }
int sq = square(10); // square(10) is an rvalue
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rvalue

Mycte X knacc, koTopbIii:

> B CBOMX NOJISAX XPAHUT PeCypChbl: yKa3aTeslb Ha AWHAMUNYECKN
BbIAENEHHYIO MAaMATb, (baﬁﬂbl n T.n.

S
class X{
int *array;
X(size_t size); ~XQO);
X(const X&); X& operator=(const X&);
};

HaknagHsie pacxopbi!

X foo();

X x;

x = foo(); // 1. xnoHupoBaTh pecypc us temporary
// 2. ocBobomurs pecypc B x (delete, fclose, etc)
// 3. NpHCBOUTH B X KIIOHHPOBAHHHI pecypc
// 4. ocBobomuTh pecypc B temporary
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rvalue reference and move semantic

Xouy 3dppekTnBHO 06paboTaTh 3Ty CuTyauuto!

class X{
int *array;
X(size_t size); ~“XQO);
X(const X& x); X& operator=(const X& x);
X(X&& x) { std::swap(this->array, x.array); }
X& operator=(X&& x) { ... }

};

X x1(100);
X x2(x1); //call X(const X& x), T.x. x1 -- lvalue

X x3(X(100)); //cal X(X&& x), T.x. X(100) -- rvalue
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template <class T>
void swap(T& a, T &b) {

T tmp(a);
a = b;
b = tmp;

}

BbizoByTcsa i move constructor u move assignment operator?

C++
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std::move —"cast” u3 Ivalue reference B rvalue reference

template <class T>
void swap(T& a, T& b) {
T tmp(move(a));
a = move(b);
b move (tmp) ;

C++
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