C++ O0P - KAnpovouikdéta
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ZImdel To encapsulation

e virtual + moAvpop@Lopnog - Sovievovv pali (runtime behavior)

e is-avshas-a—
o is-a=inheritance
o has-a = composition

e public/private/protected — éAeyyog mpoofaong

¢ final - “octapata 6w’

e friend — Sivel “VIP access” e GAAn function/class

1. K\npovoukotnta (Inheritance)
class Base {};

class Derived : public Base {};

v is-a oyxéom

Dog is-a Animal

2. X0v0eom (Composition)
class Engine {};

class Car {
Engine e;

7

has-a oxéom

Car has-a Engine

3. Access Specifiers

Modifier IpéoBaocn

public  mavtov

private  povo péoa otnv class
protected class + derived

YeAiba

Mapaderypa
virtual void f();
Shape* s = new

Circle();

Dog : public Animal
Car has Engine
public: int x;
private: int x;

protected: int x;
void f() final;

friend void func();
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4. Virtual & Polymorphism
class Base {
public:
virtual void f() { cout << "Base"; }

b

class Derived : public Base {
public:
void f() override { cout << "Derived"; }
}éase* b = new Derived();
b->f(); // Derived
v Runtime polymorphism
v Dynamic binding

5. Abstract Class
class Shape {
public:
virtual void draw() = 0;
7
Vv Agv dnuovpyeitat object
v Mévo inheritance

6. Multiple Inheritance
class A {};
class B {};

class C: public A, public B {};

7. Diamond Problem

class A {};

class B : virtual public A {};
class C : virtual public A {};
class D : public B, public C {};

Vv Amo@uyn SimtAov A

8. Virtual Destructor
class Base {
public:
virtual ~Base() {}
7

v Amapaimto ywa polymorphism

9. final

class A final {};

void f() final;

v Agv ylvetat override / inheritance

YeAiba
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10. friend
class A {
friend void func();

b
v TlpdoBaom o€ private péin

Alaypappotol

is-a (Inheritance)
Animal
T

Dog

has-a (Composition)
Car — Engine

IMoAvpop@iopog
Base*

v
Derived object
KaAeitain Derived cuvaptnon

Multiple Inheritance
A B
\/
\/
C

Diamond Problem
A

/\
B C

\/
D
Vv Ao — virtual

Access Levels

public — 6Aot

protected — class + derived
private — uévo class

I'priyopo Mnemonic
e is-a — inheritance
e has-a — composition
e virtual - polymorphism
e protected — “kAnpovoépot povo”

YeAiba
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o final » STOP
e friend — bypass encapsulation

Aoknon 1 - AmAn kAnpovopkétnta (is-a)

Ex@wvnon: Anpovpynoe pua kAdon Animal pe p£0o8o speak(). Anpnovpynoe kAdon
Dog mov kAnpovopel ané Animal ko kavel override tn speak().

Hint: Xpnowpomnoinoe virtual otn Bdon kat override otnv mapdywyn.

#include <iostream>
using namespace std;

class Animal {
public:
virtual void speak() {
cout << "Animal makes a sound\n";
}
};

class Dog : public Animal ({
public:
void speak () override {
cout << "Dog barks\n";
}
}i

int main() {
Dog d;
d.speak() ;
}

Ene&nynon:
e Dogis-a Animal
e To virtual emTpénEl TOAVUOPPLONO.

Aoknon 2 - is-a oxéon pe constructor
Ex@wvnon: KAdon Person pe 6vopa. KAdon Student tov mpoc0<tel Baduo.
Hint:KdAeo€ constructor tng facng pe :.

class Person {
protected:
string name;
public:
Person(string n) : name(n) {}

};

YeAiba
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class Student : public Person ({

int grade;
public:

Student (string n, int g) : Person(n), grade(g) {}
}i

Ente&nynon: O constructor tn¢ f&onG KAAEITAL TPWTOG.

Aoxknonm 3 - has-a oxéon
Ex@wvnon: KAdon Engine kat kAdon Car ov €xeL engine.
Hint: Composition - avtikeipevo péoa o€ aAro.

class Engine {
public:
void start() {
cout << "Engine starts\n";
}
};

class Car {
Engine engine;
public:
void startCar() {
engine.start() ;
cout << "Car is ready\n";

};

Enteénynon:
e Car has-a Engine
e Agv givar inheritance.

Aocxnon 4 - override & polymorphism
Ex@wvnon: Anuovpynoe Shape pe area(), kau Circle.
Hint: Xpnowomoinoe pointer o€ Baon.

class Shape {
public:
virtual double area() { return 0; }

};

class Circle : public Shape {
double r;

public:
Circle(double r) : r(r) {}

YeAiba
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double area() override {
return 3.14 * r * r;

}
};

Ente&éffynon: Runtime polymorphism.

Acknom 5 - TOAAQTAT) KAN)POVOULKOT T
Ex@wvnon: KAaon Printer kat Scanner. Anpovpynoe AllinOne.
Hint: Xpnowpomnoinoe : pe moAAég BaoeLc.

class Printer {
public:

void print() { cout << "Printing\n"; }
};

class Scanner {
public:
void scan() { cout << "Scanning\n"; }

};

class AllInOne : public Printer, public Scanner {};

Ente€nynon: MoAAamAt) KANPOVORLKOTTX = 6UVSVAGLOG SuvaToTTwV.

Aoxnon 6 - virtual destructor
Ex@wvnon: MNati xpewdleton virtual destructor;
Hint: Xp1jon pointer o€ base.

class Base {
public:
virtual ~Base() {
cout << "Base destroyed\n";
}
}i

class Derived : public Base {
public:

YeAiba
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~Derived () {
cout << "Derived destroyed\n";

}
};

Ente&énynon: Ato@sVyst memory leaks.

Aocknon 7 - protected péAn
Ex@wvnon: Asi§e twg éva protected pédog xpnopomnoteitat o€ derived.

class Base {
protected:
int x;

};

class Derived : public Base {
public:
void setX(int v) { x = v; }

}i
Ente&énfynon: protected — mposBacipo and derived.

Aoxknonm 8 - abstract class
Ex@®wvnon: Anpuovpynose abstract class Vehicle.
Hint: Pure virtual function.

class Vehicle {
public:
virtual void move() = 0;

};

class Car : public Vehicle {
public:
void move () override {
cout << "Car moves\n";
}
};

Emte€&nynon: Aev umopeic va kavelg instantiate abstract class.

Aoknon 9 - diamond problem
Ex@wvnon: Asi&e to diamond problem kat Avoe to.
Hint: Xpnowomoinoe virtual.

class A {
public:
int x;
}i
class B : virtual public A {};
class C : virtual public A {};

class D : public B, public C {};

YeAiba
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Emte&nynon: Amo@evyetal StmAd avtiypago tng A.

Aoknon 10 - cuvdvaopdc has-a kat is-a
Ex@wvnon: KAaon Employee kat Manager (is-a), aAA& o Manager €xet Team.

class Team {
public:
int members;

};

class Employee {
public:
string name;

};

class Manager : public Employee {
Team team;

}i
Enteénynon:

e Manager is-a Employee
e Manager has-a Team

YeAiba



