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VIRTUAL DESTRUCTOR

class Shape{ class Circle: public Shape{

LRI = Y ; int radius;
public: public:
Shape(int x, int y); Circle(int x, int y, int radius);
~Shape(){ ~Circle(){
printf("Dtor shape!\n"); printf("Dtor circle!\n");
ks Iy
¥ I

int main(){
Shape* shapePtr = new Circle(@, 0, 1);

delete shapePtr; // Dtor shape!

return Q;



VIRTUAL DESTRUCTOR

class Shape{ class Circle: public Shape{

LRI = Y ; int radius;
public: public:
Shape(int x, int y); Circle(int x, int y, int radius);
virtual ~Shape(){ ~Circle(){
printf("Dtor shape!\n"); printf("Dtor circle!\n");
ks Iy
¥ I

int main(){

Shape* shapePtr = new Circle(@, 0, 1); Rule: ecAv npeanoaaraeTcs

delete shapePtr: TR A HaCAeA?BaHMe, TO BCeraa
// Dtor shape! A€AaNTE AECTPYKTOP
return 0; BUPTYaAbHbIM!



KEYWORD FINAL

Specifies that a virtual func
overridden In a derived C
class cannot be inherr

‘lon cannot be
SSs @ inEl 2

ed from.




KEYWORD FINAL

class Shape{ class Circle: public Shape{

LRI = Y ; int radius;
public: public:
Shape(int x, int y); Circle(int x, int y, int radius);
virtual ~Shape() final{ ~Circle(){
printf("Dtor shape!\n"); printf("Dtor circle!\n");
Is I
?
s
int main(){
Shape* shapePtr = new Circle(0, 0, 1);
T o S Error compilation.

return Q;



KEYWORD FINAL

class Shape final{ class Circle: public Shape{
LRI = Y ; int radius;
public: public:
Shape(int x, int y); Circle(int x, int y, int radius);
NShape(){ ~Circle(){
printf("Dtor shape!\n"); printf("Dtor circle!\n");
ks Iy
?
¥
int main(){
Shape* shapePtr = new Circle(@, 0, 1);
AT S Error compilation.

return 0;



KEYWORD FINAL

class Shape{ class Circle final : public Shape{

LRI = Y ; int radius;
public: public:
Shape(int x, int y); Circle(int x, int y, int radius);
virtual ~Shape(){ ~Circle(){
printf("Dtor shape!\n"); printf("Dtor circle!\n");
ks Iy
¥ I

int main(){

Shape* shapePtr = new Circle(@, 0, 1); Rule: KAacchl, OT KOTOPbIX He

glelfezesshapePtr; // Dtor circle! MAdHMP Y A
// Dtor shape! HeobXO0AMMO OODBABAATDL CO
return 0; cneumdpukatopowm final!



KEYWORD OVERRIDE

Specifies that a virtual function overrides
another virtual function.




KEYWORD OVERRIDE

struct A
{

virtual void foo();
void bar(Q);

s

SHEUCEE B . A
{

void foo() const override;

void foo() override;
void bar() override;

s

Rule: Bce nepeonpepeAeHHble
BUPTyaAbHble PYHKLMU OO DBABAANTE
co cneundpumkaTtopom override!

// Error: B::foo does not override A::foo
// (signature mismatch)

// OK: B::foo overrides A::foo
// Error: A::bar 1s not virtual



oo I RAC T CLASS

Defines an abstract type which cannot be
iNnstantiated, but can be used as a base
class.




oo I RAC T CLASS

struct Abstract {
virtual void f() = 0; // pure virtual
}:; // "Abstract" is abstract



oo I RAC T CLASS

struct Abstract {
virtual void f() = 0; // pure virtual
}:; // "Abstract" is abstract

struct Concrete : Abstract {
void f() override {} // non-pure virtual
virtual void g(Q); // non-pure virtual
}; // "Concrete" is non-abstract



oo I RAC T CLASS

struct Abstract {
virtual void f() = 0; // pure virtual
}:; // "Abstract" is abstract

struct Concrete : Abstract {
void f() override {} // non-pure virtual
virtual void g(Q); // non-pure virtual
}; // "Concrete" is non-abstract

struct AbstractZ2 : Concrete {
void g() override = @; // pure virtual overrider
IaR e ibstract2" 1s abstract



oo I RAC T CLASS

struct Abstract {
virtual void f() = 0; // pure virtual
e Abstract”™ 1s abstract

struct Concrete : Abstract {
void f() override {} // non-pure virtual
virtual void g(Q); // non-pure virtual
}; // "Concrete" is non-abstract

struct AbstractZ2 : Concrete {
void g() override = @; // pure virtual overrider

e ibstractZ?” is abstract

int main()

{
// Abstract a; i ERior stabsitEroctreligss
Concrete b; // 0K
Abstract& a = b; // OK to reference abstract base
a.fQ; // virtual dispatch to Concrete::f()

W Abstract2 al; // Error: abstract class (final overrider of g() 1s pure)



INTERFACE

class Shape {

public:
virtual void move(int x, int y) = 0; // pure virtual
virtual void rotate(double angle) = 0; // pure virtual

virtual double square(double angle) = 0; // pure virtual
virtual double perimeter(double angle) = @; // pure virtual
virtual ~Shape() {} // non-pure virtual

}; // "Shape" is abstract



ACCESS MODIFIERS

public private protected

Bce, KTO MeeT AOCTYM K

OyHKumMM-ureHbl kKaacca | DyHKUMM-YAEHBI KAacca
OMMCAHMIO KAACCa

KAPYXKECTBEHHBIE KAPYXKeCTBEHHBIE
DYHKLMN DYHKLMN
&A\PY>XECTBEHHbIE &A\PY>XECTBEHHbIE
KAQCChI» KAACChI»

DyHKLMM-YAEHDI
MPOM3BOAHBIX KAQCCOB



ACCESS MODIFIERS

class Base {

Base();
int getSecret() { return secret; }

1nt secret;

i



ACCESS MODIFIERS

class Base {

Base();
int getSecret() { return secret; }

1nt secret;

fig
class Derived : public Base {

volid doSomething() {
int x = getSecret(); < Protected poctyneH ang

L i HaC/lle AHUKA.

¥

void error() { |
secret++; // ERROR < HeT pocTtyna K private.

}
i



FRIEND DECLARATION

class Base {

Base();

int privateField;

friend void globalFunc(Base& x);
friend class FriendlyClass;

¥



FRIEND DECLARATION

class Base {

Base();

int privateField;

friend void globalFunc(Base& x);
friend class FriendlyClass;

¥

vold globalFunc(Base& x) {
x.privateField = -1;

¥

class Friendly(Class {

int func(Base& x) {
return x.privateField;

}
s



INHERITANCE AND ACCESS SPECIFIERS

IcxoAHBI MOAMDUKATOP AOCTYMA YAEHA KAACca A

class B : public A {}; pub|iC -

protected
class B : private A {}; private

private

class B : protected A {}; protected protected



BIRUC | VS CLASS

struct X class DerivedX : X // : public X
{ i

Bt a; ™ // public
s s
class Y class DerivedY : Y // : private Y
{ {

EREsa;s  // private

bt i



NAMESPACE (I IPOCTPARCTBO MMEH)

Crnocob co3aaTb OTAEAbHbIE OOAACTY BUAMMOCTU AAS
KAQCCOB, KOHCTAHT, QYHKLMM. . .



MoayAb Awesome MoayAb Joe

class Something { class Something {

public: public:
Something(const char *name); Something();
A /7 S

s s

KOHPAUKT UMeEH



class AwesomeSomething {

public:
AwesomeSomething(const char *name);
V.

¥
typedef AwesomeSomething *AwesomeSomethingPtr;

const 1nt AwesomeNumber = 42;

enum AwesomeTypes {
AWESOME_FOO0,
AWESOME_BAR,
. t/

¥

volid AwesomeGlobalFunction(AwesomeSomething *);

Tak cebe peLueHuMe



// awesome.h
namespace Awesome {
class Something {

public:
Something(const char *name);
o R

fi

typedef Something *SomethingPtr;
const int Number = 42;
enum Types { FOO, BAR, /* ... */ };

void GlobalFunction(Something *);

Hacrosuwiee pelueHue — co3AaTh NPOCTPAHCTBO UMEH



// awesome.CXX
#include "awesome.h"

Awesome: : Something: : Something(const char *name) {
1nt n = Number; // 3AeCb npepukc He HyxXeH!

s
¥

volid Awesome: :GlobalFunction(Awesome: :Something *ps) {
e/
¥

AAA appecauum UcnoAb3lyetca npepukc Awesomes::



// client.cxx // client.cxx
#1include "awesome.h" #1include "awesome.h"

using namespace Awesome;

void f(int q) { void f(int q) {
Awesome: : Something Xx; Something Xx;
int n = Awesome: :Number; int n = Number;
if (q == Awesome: :FO0) { if (q == FOO) {
¥ ¥
Awesome : : GlobalFunction(&x); GlobalFunction(&x);
I ¥

Rule: He MCMoAb3YMTE UsINg namespace
B header panaax!!!

KAMEHTCKMM KOA



namespace His_l1b {

SiEsER ST eing { /* ... */ };
EesssVector { /* ... */ };
¥
namespace Her_11ib {
@lgsssString {/* ... ¥/ };
@iesssVector { /* ... */ };

namespace My_1l1ib {
using namespace His_l1ib;
using namespace Her_l1ib;

using His_l1ib: :String; // pa3speueHne BO3MOXHbIX KOH(PJINKTOB
using His_l1ib: :Vector; // pa3spelleHne BO3MOXHbIX KOHPANKTOB
@iisisselast & /* ... */ };

OT60p M ceAeKLMa NPOCTPAHCTB UMEH



// something.c
void public_interface_function() {

i
internal_functionZ2();

I

vold one_more_public_interface_function() {
internal_functionl();
Ve .

¥

stqtic volid internal_functionl() {
T

¥

static void internal_functionZ() {

¥

CokpbiTHe AeTaAen peaAmsaumm, C-style



// something.cxx
namespace {

volid internal_functionl() {
P Atus v

¥

volid internal_function2() {
Ve i

I
I

void public_interface_function() {
VA -
internal_function2();

I

vold one_more_public_interface_function() {
internal_functionl();

70 e

C++ style. Unnamed namespace.



OPERATOR OVERLOADING

struct Vector2D {
double x, y;

.. // a Xo4yeTCda MUCATb TAK:
}; Z = X + Y;
Z SIS
// MOXHO NMUCATb TAK: e
VectorZD x, vy; — —
VectorZ2D z = x.add(y);
Z z.mul(x);

z = z.sub(x.div(y));



// Marma C++:

Z

Z
Z
Z

= X +Y;
= 2 * X;
*=X;

-= X/ Y;

4

// lpeBpawaeTcs B:

z = X.operator+(y);

z = operator*(2, x);
z.operator*=(x);

z .operator-=(x.operator/(y));

// OCTAETCs TONbKO onpeaennTb
// 3TN OYHKUMN U METOpl...



OPERATOR OVERLOADING

class VectorZD {

pUbILC:
T
VectorZ2D &operator*=(const VectorZD &other);
VectorZD &operator*=(double x);
VectorZ2D &operator-=Cconst VectorZD &other);
VectorZD operator+(const VectorZ2D &other) const;
VectorZD operator/(const VectorZ2D &other) const;

5

VectorZD operator*(double x, const VectorZD &other);

Global operator*



ASSIGNMENT OPERATORS

i = = Y%= &=

 MeToA KAaccal

* operator+= He reHepupye
operator= 1 operator+.

* HyxxHo BO3BpallaTh *this.

Gl cle

=

OMd

<<=k

NMYECKUN N3



COPY ASSIGNMENT OPERATOR

» Object& operator=(const Object&);
* [ OAbKO METOA KAaccal

. CymeCTByeT DEAAM3ALMA MO YMOAHAHWMIO: KOMIMPOBaHME BCEX
MOAEN.

* ECAM B KAQCCe MPUCYTCTBYIOT YKa3aTEeAM, PeaAn3aLms Mo
YMOAYAHMIO MPUHOCUT NMPOOAEMDI.

» HyxHO BO3BpallaTh *this.



AUTOMATIC MEMBER FUNCTION GENERATION

* X()

» X(const X &)

» X& operator=(const X &)
« X(X &&)

» X& operator=(X &&)

* ~X()



struct Point {

S o

i

gotiple x, vy, Z;

Point(double _x, double _y, double _z)
Cox(x), y(ly), z(_z) {}

// He Hapo Takoe nucartb!
Point(const Point &other) :
x(other.x), y(other.y), z(other.z)

1}

TaKOU KOHCTPYKTOP MOX>XHO He NuUcaThb,
OH 6yAeT creHepypoBaH aBTOMAaTUUYECKM
(konupoBaHMe BCeX NOAEMN)




RULE OF THises

ECAM KAQCC MAM CTPYKTYPa OMPEAEASET OAMH U3
METOAOB (KOHCTPYKTOP KOMUIM, OMEPaTOP
MPUCBAMBAHMA MAU AECTPYKTOP), TO OHM AOAXHDI
ABHbIM OBPA30OM OMPEAEAUTH BCE TPU METOAR!




RETVWORD DEFAUES

class SomeClass final {

public:
SomeClass() = default;
SomeClass(const SomeClass&) = default;
~SomeClass() = default;

SomeClass& operator=(const SomeClass&) = default;

I

B 3TOM cny4yae Bbl TOYHO
3HaeTe, YTO Aenaete!



FETVVORD DECETS

class SomeClass final {

public:
SomeClass() = delete;
SomeClass(const SomeClass&) = delete;
~SomeClass() = default;

SomeClass& operator=(const SomeClass&) = delete;

I



DEFAULT ARGUMENTS

char *format_number(double d, 1int

format_number(10.0, 3); o
format_number(10.0, 2); VAL s b
format_number(10.0); // d:

FeraECInt a, 1ht b = 2, int C

precision = 2);

3953

e @int a = 1, int b = 2, int ¢);
et @rnt a, 1ht b = 3, 1nt c);

, precision:
, precision:
, precision:

RROR !

RROR !

3
2
2



KOHELI YETBEPTOW AEKLIN

~Lection() = default;



