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MEMBER INITIALIZER LIST

//complex.h
class Complex{
double re, 1im;

Complex();
Complex(double re, double im);

i

//complex.cpp
Complex: :Complex(){
re = 0.;
im = 0.; B ;
1 copy Initialization

Complex: :Complex(double re, double 1m){
this->re = re;
this->im = im;



MEMBER INITIALIZER LIST

//complex.h
class Complex{
double re, 1im;

Complex();
Complex(double re, double im);

i

initializer list

//complex.cpp z///

Complex: :Complex() : re(@.), 1m(0.){
ks

Complex: :Complex(double re, double 1im)
: re(re), im(Cim) {
5

direct initialization



MEMBER INITIALIZER LIST

//complex.h
class Complex{
double re, 1im;

Complex();
Complex(double re, double im);

i

initializer list

//complex.cpp z///

Complex: :Complex() : re{ 0. }, im{ 0. }{
ks

Complex: :Complex(double re, double 1im)
: re{ re }, im{ im } {
5

uniform initialization
(since C++11)



DELEGATING CONSTRUCTOR

//complex.h
class Complex{
double re, 1im;

Complex();
Complex(double re, double im);

i

initializer list

//complex.cpp z///

Complex: :Complex() : Complex(®@., 0.){ Complex() delegates to

S Complex(double, double)
Complex: :Complex(double re, double 1im)

: re{ re }, im{ im } {
5



MEMBER INITIALIZER LIST

//complex.cpp
Complex: :Complex() : 1m(@.), re(im) {
¥

ooo[

e o o



MEMBER INITIALIZER LIST

//complex.cpp
Complex: :Complex() : 1m(@.), re(im) {
¥

re = -9.25596e+61;
im = 0;




INITIALIZATION ORDER

1. Maunmanusanys BUPTyaJbHbIX 0a30BBIX
KJIACCOB.
2. Mannmanusanmusa npsambix 0a30BbIX KJIACCOB.

3. NMannmmanuzanmsa HecraTudyeCKUX MmoJjied B
NOPAAKE UX OOBSABJIECHUS B KJIACCE.
4. BeimosiHeHME Tesla KOHCTPYKTOPA.




REFERENCE

//reference declaration
Type& nameRef = some_object;
const Type& nameRef = some_object;

CcbIAKa - 3TO NMCEBAOHUM YXKe CyLLecTBYyloLLero obbekTa
(aAbTepHaTMBHOE MMA 06BbEKTA).



REFERENCE

int a = Z; a_ptr: |&a

int &a_ref = a; T \\\\‘

Bt ta._ptr = &a; .////5? )

a_ref:

dige = 3;

prlntf("Vd\n" a; 1S
CCbIAKY MOXHO BOCMPUHMMATb Kak KOHCTaHTHbIM
yKa3aTeAb, KOTOPbIN Pa3blMEHYETCA (HESBHO) MpW

NCIMOAb30BaAHNN.



REFERENCE

void swap(int p, int q) {

Bialr=—"p
2 Z ﬂ = Idiot-style

¥

void swap(int *p, int *q) {
B = *p:

*p — *q, > C-Slee
“q = r;

s

void swap(int &p, int &q) {
By ="p:
0 - q; - C++-style
q = r,



REFERENCE

//stack.h
class Stack{

s

size_t size;
A

Stack();
~Stack();

void clear();
void push(int node);
void pop();

1nt& top();
const 1nt& top() const;



REFERENCE

1nt& ref; //error: CCbUiKa AOOJXHA OblTb
9o NPONHULMNANN3NPOBAHA

1nt& *ref; //error:. Henb3s CO34ATb yKdad3dTesb
i HaO CCbUIKY.

1nt& &ref; //error:. Henb3s CO34dTb CCbUIKY
// HO CCbIIKY .

1nt& ref = 1; //error: Henb3s CO3AATb He KOHCTAHTHYIO
// lvalue-ccbinky Ha BpeMeHHbIn 0ObekT.

int a;
int* &ref = &a; //0k: ccbnka HaA ykasaTtenb

const 1nt& ref = 1; //ok: KOHCTAHTHAs ccbKa
v HaO BpPEeMEeHHbIn OObEeKT.



BEFERENCE VS POINTTES

|. HeAb3a umetb nyctbie (NULL) ccbiaku. YKasaTeAn MoxkHo.

2. HeAb3a nepenHULMAAM3BNPOBATD CCbIAKY. YKa3aTeAn MOryT
yKa3blBaTb Ha Apyrue ob6beKTbl.

L3. CcbiAKa 0653aTEAbHO AOAXKHasA 6bITb MHULMAAU3UPOBAHA. y



EOMPOSITICHS

class Base{
1nt baselnt;
char baseChar;

fe

class Composed{
Base base;
char composedChar;
1nt composedInt;

s

Base

baselnt

padding

Composed

baselnt

padding

padding

composedint

v



INHERITANCE

class Base{
1nt baselnt;

Base = Composed Derived
char baseChar;

. A i

} ’ baselnt baselnt baselnt

class composeat 0 | [ [ S
Base base; nadding padding padding e
char composedChar; Y
int composedInt; - -

fi ¢ padding padding

composedint derivedint

class Derived: public Base{
char derivedChar;
int derivedInt; MSVC compiler

s



INHERITANCE

class Base{
1nt baselnt;

Base = Composed Derived
char baseChar;

3 4 A
} ’ baselnt baselnt baselnt
class composeaf  © | [ SR S
char composedChar; y
int composedInt; - padding
} : padding derivedInt

composedint

class Derived: public Base{
char derivedChar;
int derivedInt; Clang compiler

s



INHERITANCE

Base

F o

Derived

Superclass

T

Subclass

Shape

/ .

Circle

Rectangle




INHERITANCE

class Base{
int baselnt;
char baseChar;

Base(): baselInt(@), baseChar('0'){
f

}.
’ ABTOMaTUYECKM BbI3OBETCA Base()

class Derived: public Base{
char derivedChar;
int derivedInt;

Derived(char a, int b): derivedChar(a), derivedInt(b){
Iy

ik



INHERITANCE

class Base{
int baselnt;
char baseChar;

Base(): baselInt(@), baseChar('0'){
f

}.
’ MOKHO U Tak.

class Derived: public Base{
char derivedChar;
int derivedInt;

Derived(char a, int b): Base(), derivedChar(a), derivedInt(b){
Iy

ik



INHERITANCE

class Base{
int baselnt;
char baseChar;

Base(int baseA, char baseB): baseInt(baseA), baseChar(baseB){
¥

¥s
class Derived: public Base{

char derivedChar;
int derivedInt;

Derived(int baseA, char baseB, char a, int b)
: Base(baseA, baseB), derivedChar(a), derivedInt(b){

¥
b \

Obs3aTeAbHO BbI3bIBATb B SBHOM
BUAE



CONSTRUCTION & DESTRUCTION ORD

Diagram
classes

Base

|

Derived|

Construction of
‘Derived?2' class

Base ctor

l

Destruction of
'‘Derived?’ class

-R

Derived2 dtor

T

Derived| ctor

l

Derived?2

l

Derived| dtor

Derived2 ctor

l

Base dtor




USING INHERITANCE

int main(){
Derived* derPtr = new Derived;

Base* basePtr = derPtr;

return 0;
I
*derPtr *derPtr

derPtr —— basePtr ——
baselnt baselnt

derivedInt / derpvedint

noAsa 'Derived’ kanacca He AOCTYMHbI AAG basePtr



USING INHERITANCE

int main(){
Derived* derPtr = new Derived;

Base& baseRef = *derPtr;

return 0;
I
*derPtr *derPtr

derPtr — baseRef——
baselnt baselnt

derivedInt / derpvedint

noAs 'Derived’ kaacca He AOCTYMHbI AA baseRef



USING INHERITANCE

int main(){
Derived* derPtr = new Derived;

Base base = *derPtr; <« Copying operafion

return 0;
I
*derPtr base

derPtr ——
baselnt baselnt

- It's new Obj@C'l'.

derivedInt



I

USING INHERITANCE

int main(){

std: :vector<Shape*> shapes;

shapes.push_back(new Circle(l, 2, 2));

shapes.push_back(new Rectangle(5, 5, 5, 5));

shapes.push_back(new Square(10, 10, 2));

for(int 1 = 0; shapes.size() > 1; ++1){

shapes[i]->draw();
delete shapes[i]; ‘\\\\\\\\\\
}

return 0;

virtual function

Shape

Circle

Square

Rectangle




MULTIPLE INHERITANCE

class BaseA{ :
int fieldA; Derived

I
BaseA
class BaseB{

int fieldB;
f s

class Derived : public BaseA, public BaseB{
int fieldD;

fieldD

s

BaseA BaseB

N

Derived




USING MULTIPLE INHERITANCE

int main(){
Derived* derPtr = new Derived;

BaseA* baseA = derPtr;
BaseB* baseB = derPtr;
return 0;
I
*derPtr *derPtr *derPtr
derPtr — baseA —
BaseA BaseA BaseA

- baseB — -

fieldD Heldb feldb




USING MULTIPLE INHERITANCE

int main(){
Derived* derPtr = new Derived;

BaseA& baseA = *derPtr;
BaseB& baseB = *derPtr;

return 0;

I

*derPtr *derPtr *derPtr

derPtr — baseA —
BaseA BaseA BaseA

- baseB — -

fieldD Heldb feldb




USING MULTIPLE INHERITANCE

int main(){
Derived* derPtr = new Derived;

BaseA baseA = *derPtr;
BaseB baseB = *derPtr;

return 0;

I

*derPtr baseA baseB

derPtr —

fieldD



"DREADED DIAMOND'

class UltimateBase{ UltimateBase
int fieldU;

/8

class BaseA : public UltimateBase{

int fieldA; BaseA BaseB

b
class BaseB : public UltimateBase{ N\\ //f

int fieldB;
1 Derived

class Derived : public BaseA, public BaseB{
int fieldD;

e



"DREADED DIAMOND'

class UltimateBase{ Derived
int fieldU;

I

class BaseA : public UltimateBase{
int fieldA;

I

class BaseB : public UltimateBase{
int fieldB;

s

class Derived : public BaseA, public BaseB{ feldD
int fieldD;

e



"DREADED DIAMOND'

int main(){ Derived
Derived* derPtr = new Derived;

UltimateBase* ultimateBase = derPtr; /////////’

return 0, ;
}: ultimateBase ??7?

\

fieldD



"DREADED DIAMOND'

int main(){ Derived

Derived* derPtr = new Derived;
BaseA* baseA = derPtr;

UltimateBase* ultimateBase = baseA;
delete devPtr;

et 01 .
}: ultimateBase

fieldD



VIRTUAL INHERITANCE




VIRTUAL INHERITANCE

class UltimateBase{ BaseA
int fieldU;
. bptr e— —3>
}, V p I O
fieldA B

class BaseA : virtual public UltimateBase{ |
int fieldA; padding 12

i I fieldU I

class BaseB : virtual public UltimateBase{
int fieldB;

s

class Derived : public BaseA, public BaseB{
int fieldD;
¥
vbptr - ykazaTteAb Ha TabAMLY appecOoBaHUSA
BUMPTYaAbHbIX 6a30BbIX KAACCOB.



VIRTUAL INHERITANCE

vbptr

CMmellieHne oT vbptr a0
HauaAa KAacca

CmelleHre oT vbptr A0
BUPTYaAbHOIro 6a3oBOro
KAacca |

CMmellieHne oT vbptr a0 M SVC com pl Ier

BMPTYaAbHOIro 6a3oBOro
KAacca 2

CmelleHne oT vbptr a0
BMPTYaAbHOIrO 6a30BOro
KAaacca N




VIRTUAL INHERITANCE

class UltimateBase{

int fieldU;
J

class BaseA :
int fieldA;

I

class BaseB
int fieldB;

s

class Derived
int fieldD;

e

virtual public UltimateBase{

Derived

vbptr e- >
fieldA 28

padding 1D

vbptr @ 8

. virtual public UltimateBase{

padding A

fieldD 78

. public BaseA, public BaseB{

fieldU



VIRTUAL INHERITANCE

int main(){

Derived* derPtr = new Derived;

UltimateBase* ultimateBase = derPtr;

return 0;

Iee

ultimateBase

Derived

vbptr @ g
fieldA 8

padding

vbptr

fieldB

padding

fieldD

fieldU
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VIRTUAL FUNCTIONS

class Shape{
RISy

public:
Shape(int x, int y);
virtual ~Shape();

virtual double square() const;
virtual double perimeter() const;
virtual double move(int x, int y);
1nt getX() const;

int getY() const;

7o

class Circle: public Shape{
int radius;

public:
Circle(int x, int y, int radius);
virtual ~Circle();

virtual double square() const;
virtual double perimeter() const;

b

Sh
hs declaration order

viptr e——
&Shape:{dtor}

= &Shape:square

&Shape:perimeter

&Shape:move

MSVC compiler

viptr - ykasaTeAb Ha TabAULLY BUPTYaAbHbIX
$yHKUMM. Y KaXKAOro KAacca ceosi Tabanua
BUPTYaAbHbIX PYHKLUNA.



VIRTUAL FUNCTIONS

class Shape{
RISy

public:
Shape(int x, int y);
virtual ~Shape();

Circle

: &Circle:{dtor}
virtual double square() const;

virtual double perimeter() const; &Circle:square

virtual double move(int x, int y);

int getX() const; radius &Circlezperimeter

int getY() const; &Shape:move

7o

class Circle: public Shape{
e oty MSVC compiler
public:
Circle(int x, int y, int radius);
virtual ~Circle(Q);

virtual double square() const;
virtual double perimeter() const;

b



VIRTUAL FUNCTIONS

int main(){
Circle* circlePtr = new Circle(l, 1, 1);

Shape* shapePtr = circlePtr;
shapePtr->move(l, 2);
shapePtr->square();

delete shapePtr;
*circlePtr

return 0; shapePtr ——

s viptr

&Circle:{dtor}

&Circlezsquare

&Circle:perimeter

&Shape:move




KOHELL TPETBEW AEKLI

virtual ~Lection() { }



