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1. WcnpaBneHa npobnema c yrnosbiMu ckobkamm: T<U<int>>.

2. OnpeneneHbl NOHATUS “TPUMBMANbHbINM Knacc” U “knacc co
CTQHAAPTHBLIM pa3MeLleHnem”.

3. KntoyeBoe cnoBo explicit ang onepaTtopa npuMBeaeHuUs Tvna.

explicit operator bool () { ... }

4. WWabnoHHbi typedef
template<class A, class B, int N>
class SomeType;

template<typename B>
using TypedefName = SomeType<double, B, 5>;

typedef void (*OtherType)(double);
using OtherType = void (¥*)(double);
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Menkue ynydweHus (NpoLosKeHue)

5. lobaeneH Tun Long long int.

6. [lobaBneHa 6ubnunoTeka NoaaepXKu TUMOB: MO TUMY Ha 3Tane
KOMMUAALMU MOXKHO Y3HaBaTb €ro CBOMCTBA
(c™. 3aronoBouHbIi dann <type_traits>).

7. NobaeneHbl onepatopbl al ignof n alignas.

alignas(float) unsigned char c[sizeof(float)];

8. OobasneH static_assert

template <class T>
void run(T * data, size t n) {
static_assert(std::is_signed<T>: :value,
"T is not signed.");



nullptr

B s13bik pobaeneHsbl TMN std: :nullptr_ t uautepan nullptr.

void foo(int a) { ...}
void foo(int * p) { ...}
void bar()

{

foo(@); // BbizoB foo(int a)
foo((int *) @); // C++98
foo(nullptr); // C++11

3

Tun std: :nullptr_t uMeeT eAMHCTBEHHOE
3HayeHne nul Lptr, KoTopoe HessBHO NPUBOAMTCS
K HyneBOMy yKasaTento Ha ntobon tun.
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Array<Unit *> units;

for(size_t i =
// Unit *

auto u = units[i];
// Array<Item> const &
decltype(u->items()) items

auto a = items[0@];
decltype(items[@]) b = a;
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ANbTEPHATUBHbINA CUHTAKCKC AN DYHKLMMA

// RETURN_TYPE = ?
template <typename A, typename B>
RETURN_TYPE Plus(A a, B b) { return a + b; }

// HEKOpPpeKTHO, a WU b onpepeneHbl Mo3xe
template <typename A, typename B>
decltype(a + b) Plus(A a, B b) { return a + b; }

// C++11

template <typename A, typename B>

auto Plus(A a, B b) -> decltype(a + b) {
return a + b;

by

// C++14
template <typename A, typename B>
auto Plus(CA a, B b) {

return a + b;

by



LLIabnoHsbI C nepemMeHHbIM 4YMCJ1I0OM apryMeHTOoB

void printf(char const *s) {
while (*s) {
if (¥s == "%’ && *(++s) = '%’)
// obpaboTaTb ownbKY
std: :cout << *s++;

J
3
template<typename T, typename... Args>
void printf(char const *s, T value, Args... args) {
while (*s) {
if (*s == "% && *(++s) = "%’) {
std: :cout << value;
printf(++s, args...);
return;
3
std: :cout << *s++;
}

// obpaboTaTb owWMUOKY
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KntoueBble choBa default u delete

struct SomeType {
SomeType() = default; // KoHCTpyKTOp MO yMOJYaHMUK.
SomeType(OtherType value);

e

struct NonCopyable {
NonCopyable() = default;
NonCopyable(const NonCopyable&) = delete;
NonCopyable & operator=(const NonCopyable&) = delete;

I

YnanaTb MOXHO M 06bl4YHblE DYHKLUM.

template<class T>
void foo(T const * p) { ... }

void foo(char const *) = delete;



[lenerauma KOHCTPYKTOpPOB

struct SomeType {
SomeType(int newNumber): number(newNumber) {7}
SomeType() : SomeType(42) {3}
private:
int number;
s
struct SomeClass {
SomeClass() {3}
explicit SomeClass(int newValue): value(newValue) {3}
private:
int value = 5;
s
struct BaseClass {
BaseClass(int value);
1
struct DerivedClass : public BaseClass {
using BaseClass::BaseClass;

%



SIBHOe nepeonpeneneHne u PUHaNbLHOCTb

struct Base {
virtual void update();
virtual void foo(int);
virtual void bar() const;

s

struct Derived : Base {
void updata() override; //
void foo(int) override; //
virtual void foo(long) override; //
virtual void foo(int) const override; //
virtual int foo(int) override; //
virtual void bar(long); //
virtual void bar() const final; //

3

struct Derived2 final : Derived {
virtual void bar() const; // error

3

struct Derived3 : Derived2 {3}; // error

error
OK
error
error
error
OK
OK



N3nnwHee KonupoBaHue

struct String {
String() = default;
String(String const & s);
String & operator=(String const & s);
oo

private:
char ¥ data_ = nullptr;
size t size_ Q;

15

String getCurrentDateString() {
String date;
// date 3anonHaerca "21 okTabpa 2015 ropa"
return date;

3

String date = getCurrentDateString();



[lepeMeLaoLLnImM KOHCTPYKTOP U
nepeMeLLaoLLMin onepaTop NpUcBanBaHuUs

struct String

{

String (String & & s) // && - rvalue reference

: data_(s.data_)

, size (s.size ) {
s.data_ = nullptr;
s.size_ = 0;

}

String & operator = (String && s) {
delete [] data_;
data_ = s.data_;
size_ = s.size_;
s.data_ = nullptr;
s.size_ = 0;

return *this;



HEDEMELLI,aPOLLI,VIe MeToAbl NMpH NoMoLWKMN sSswap
#include<utility>

struct String
{
void swap(String & s) {
std: :swap(data_, s.data_);
std: :swap(size_, s.size_ );

3

String (String && s) {
swap(s);

3

String & operator = (String && s) {

swap(s);
return *this;



Mcnonb3oBaHWe nepemelLeHms

struct String {
String() = default;
String(String const & s); // lvalue-reference
String & operator=(String const & s);

String(String && s); // rvalue-reference
String & operator=(String && s);
private:
char * data_ = nullptr;
size t size_ = 0;

I

String getCurrentDateString() {
String date;
// date 3anonHsaetrca "21 okTabpsa 2015 roga"
return std::move(date);

by

String date = getCurrentDateString();



[Meperpyska c lvalue/rvalue ccbinkamu

Mpu neperpyske nepeMeLLaloLLMi1 METOA, BbI3bIBAETCA AN BPEMEHHbIX
06BLEKTOB M NS IBHO NepeMeLLEHHbIX C moMolbto std: :move.

String a(String("Hello")); // nepemeuweHuve

String b(a); // KonupoBaHue
String c(std::move(b)); // nepemeleHve
a = b; // KommpoBaHue
b = std::move(c); // nepemeuweHune
¢ = String("world"); // nepemeuweHune

70 KacaeTcs n 00bIYHbIX METOAO0B U YHKLMIA,
KoTopble NpuHMMatoT lvalue/rvalue-ccbiiku.
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o [eHepaums KOMMPYHOLWMUX METOLO0B ANS KNACCOB C
MONb30BATENLCKUM KOHCTPYKTOPOM MpPU3HAHA YCTapeBLLENA.



[lpumep: unique ptr

#include <memory>
#include "units.hpp"

void foo(std::unique_ptr<Unit> p);
std: :unique_ptr<Unit> bar();
int main() {

// pl BnageeT ykasaTenem

std: :unique_ptr<Unit> pl(new ELE£());

// Tenepb p2 BNageeT yKa3laTeNem
std: :unique_ptr<Unit> p2(std: :move(pl));

pl = std::move(p2); // BnapjeHve nepepaércsa pl
foo(std: :move(pl)); // pl nepemaérca B foo

p2 = bar(); // std::move He HyXeH



KopTtexu

std: :tuple<std::string, int, int> getUnitInfo(int id) {
if (id == @) return std::make_tuple("ELf", 60, 9);
if (id == 1) return std::make_tuple('"Dwarf", 80, 6);
if (id == 2) return std::make_tuple("Orc", 90, 3);
Dl o
3
int main() {
auto ui@ = getUnitInfo(0);
std::cout << "race: "<< std::get<@>(ui@) << ", "
<< "hp: " << std::get<1>(uif) << ", "
<< "ig: " << std::get<2>(uif) << ”\n”;
std: :string racel; int hpl; int iql;
std::tie(racel, hpl, iql) = getUnitInfo(l);
std::cout << "race: " << racel < ", "
<< '"hp: "< hpl << ",
<< "iq: " << igl << "\n";



