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class Person {

void outputDetails(std::ostream& os=std::cout) const;

}

void Person::outputDetails(std::ostream& 0s) const {
0s << "I'mjust a person\n";

}

class Programmer : public Person {

void outputDetails(std::ostream& os=std::cout) const;

}
void Programmer::outputDetails(std::ostream& 0s) const {
0s << "I'm a programmer!!\n";

}
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int main() {
Programmer yoram("Y oram",1226611,"N.G.C Itd.");
Person* p;
p = &yoram;
}
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p = (Person*)&yoram;
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int main() {
Programmer yoram("Y oram",1226611,"N.G.C Itd.");
Person* p = &yoram;
p->outputDetails();
}
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class Student : public Person {

void outputDetails(std::ostream& os=std::cout) const;

}

void Student::outputDetails(std::ostream& os) const {
0s << "I'm a poor student\n";

}

int main() {
Programmer yoram("Y oram",1226611,"N.G.C Itd.");
Student moni;
Person *pl = & yoram, *p2 = & moni;
pl->outputDetails(); / "1'm just a person\n”
p2->outputDetails(); /"1'm just a person\n’
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class Person {

virtual void outputDetails(std::ostream& os=std::cout) const;
1

int main() {
Programmer yoram("Y oram",1226611,"N.G.C Itd.");
Student moni;
Person *pl = & yoram, *p2 = & moni;
pl->outputDetails(); //"I'm a programmer!!\n"
p2->outputDetails(); //"I'm a poor student\n"
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class Actor : public Person{};

int main() {
Student moni;
Actor yosi;
Person *pl = & moni, *p2 = &yosi;
pl->outputDetails();//"1'm a poor student\n"
p2->outputDetails();"1'm just a person\n”
yosi.outputDetails();"1'm just a person\n”
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int main() {
Programmer yoram;
Person* p = &yoram;

:ONTY Base —2 MmN NYpNad

P->getCompany(); // c.error : getCompany is not a member function of Person
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void algorithm(Person* p) {
p->outputDetails();

}

int main() {
Programmer yoram;
Student moni;
algorithm(& yoram);
algorithm(& moni);

}

void algorithm(Person& person) {
person.outputDetails();

}

int main() {
Programmer yoram;
algorithm(yoramy;

}
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void algorithm(Person per) {
per.outputDetails();

}

int main() {
Programmer yoram;
algorithm(yoramy;

}
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void changeWheel (Car& aCar) {
aCar.takeJackOut();
aCar.getExtrawheel Out();
aCar liftCar();
aCar.decomposeWheel ();
aCar.installExtrawheel();
aCar.decreaseLift();
aCar.returnJackToPlace();
aCar.returnWheel ToPlace()

: T2 MXIND 91> main—1n
int main() {
DeffTrack aTrack;
School Bus school Bus;
ToyotaCorola gorget;

changeWhed (aTrack);
changeWheel (school Bus);
changeWhee! (gorget);

}
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void DeffTrack::takeJackOut() {
... implementation of taking out the jack of a‘Deff’ track ..
}

void ToyotaCorola::takeJackOut() {
... implementation of taking out the jack of a Corola ..
}
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int main() {
Person* array[9];
for(int i=0; i<9; i+=3) {
array[i] = new Programmer("yoram",i,"e.c.i");
array[i+1] = new Student("moni",i);// assuming a proper constructor
array[i+2] = new Actor("yosi",i);
}
for(int j=0; j<9; j++)
array[j]->outputDetails();
/l memory cleanup ...

}

output:

I’'m aprogrammer !!
I'm a poor student
I'm just a person
I’'m aprogrammer !!
I'm a poor student
I'm just a person
I’'m aprogrammer !!
I'm a poor student
I'm just a person
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class Node {
public:
Person* _dataPtr;
Node* Is* rs;
Node(Person* dataPtr, Node* Is= NULL, Node* rs= NULL);
b
Node::Node(Person* dataPtr, Node* Is, Node* rs):
_dataPtr(dataPtr), Is(ls), rs(rs) {} // using the same person (no duplication)

class Tree{
friend ostream& operator <<(ostream& 0s, const Tree& tree);
Node* _root;
static void insert(Person& person, Node** p);
static ostream& print(ostreamé& os, Node* p);
public:
Tree();

void insert(Person& person);



};
Tree::Treg() : _root(NULL) {}

ostream& Tree::print(ostream& os, Node* p) {
if(!p)
return os<<"null";
0os<< '<"
print(os,p->_ls)<<';
p->_dataPtr->outputDetailS(0S);
os<<''
print(os,p->_rs);
return 0s<<">';

}

ostream& operator <<(ostream& 0s, const Tree& tree) {
return tree.print(os,tree._root);
}

void Tree::insert(Person& person) {
insert(person,&_root);
}

void Tree::insert(Person& person, Node** p) {
if(1*p) {
*p = new Node(&person);
return;

}
if(person.getld() < (*p)->_dataPtr->getld())
insert(person,& ((*p)->_19s));
else
insert(person,& ((*p)->_r9));
}
/[ dtor ..

int main() {
Person gil("Gill",5);
Programmer yori("Y oram",8);
Student moni("mon",1);
Actor yosi("Yos',2);
Student dan("Dan",7);
Treetrese;
tree.insert(gil);
tree.insert(yori);
tree.insert(moni);
tree.insert(yosi);
tree.insert(dan);
std::cout << tree << gtd::endl ;
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std::cout << tree << &d::endl ;
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Node::Node(Person* dataPtr, Node* Is, Node* rs):
_dataPtr(dataPtr->clong()), Is(ls),_rs(rs) {}
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class Person {

public:
virtual Person* clone() const;

b

Person* Person::clone() const {
return new Person(_name, _id);
}

Person* Person::clone() const {
return new Person(*this);
}

class Programmer: public Person {
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public:
virtual Person* clone() const; // the same as. Person* clone() const;
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Person* Programmer::cloneg() const {

return new Programmer(_name,_id, company);
}

Person* Programmer::cloneg() const {
return new Programmer(*this);
}

/! the same to Student and Actor ...

N

VAN NPYNHDN DY TPNPNON NINXNL IV YIND NN MR Virtual N1 nwn NN
NN MIND LARD NPONNIA ITID NINKIN ROIY PN PIRIVIN NIPA D32 NN MPSPNON

MNAN OWS NYINN NPPNNA 0 Virtual NY N NN PoIND DM

: TP (YOI W MNTN ATV MPYW INNRD) H710INN VY NYD
<<null {stud 1} ,<null { per 2} ,null>>{ per 5} ,<<null { stud 7} ,null>,{ prog 8},null>>

virtual destructor
IINYI MDD W, NYIINNN NPINNAD YIANN MY YN NPINNHD VPPN JOND DX0IN TYND
:NNTY PN DY OOY KD
#include <iostream>
class A{
public:
~A(;
¥
A::~A(){std::cout << "A dtor \n"; }

classB : public A {
int* _p;
public:
B();
}~BO;
B::B(): _p(new int(7)){}
B::~B() { sd::cout << "B dtor\n";
delete p;
}
int main() {
A* ap = new B();
delete ap;

}
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#include <iostream>
enum Color { blue,green};
class Entity {
Color _color;
public:
void printColor();
virtual void print()=0;
1
void Entity::printColor() {
...
}
class Box :public Entity {
public:
virtual void print();
|3
void Box::print() {
std::cout << "A Box\n";
}
int main() {
Il Entity €; // can't make an instance of an abstract class
Box b;
b.print();
b.printColor();
Entity* p=&Db; // ok: pisjust a pointer
p->print(); / polymorphism
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#include <iostream>
class A {

virtua void fool()=0;
virtua void foo2()=0;
1

classB : public A {
virtual void fool();
1
void B::fool() {
...
}
classC: public B {
virtual void foo2();
1
void C::foo2() {
...
}
int main() {
II' A & /] c.error: A isan abstract class
/I B b; /] c.error: B is an abstract class
Cc; /l ok: Cisaconcrete class
}
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void foo(Base* p) {
p->fool(); // compiler: should | call DeriveA::fool() or DerivedB::fool() ?
p->foo2(); // compiler: should | call DeriveA::foo2() or DerivedB::foo2() ?

}
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void foo(Base* p) {
p->fool(); // compiler generates code like: (p->_vtblPtr[Q]) ()
p->foo2(); // compiler generates code like: (p->_vtblPtr[1]) ()
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#include <iostream>
class A{

void foo();

H
class B{

virtual void foo();

b

int main() {
gtd::cout << sizeof(A) << std::endl << sizeof(B) << std::endl;

}
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downward casting —y upward casting
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Base* p = new Derived(..); // same as. Base* p = (Base*) new Derived(..);
DYV N7 NHYNI DDIY NI (Base* -5 Dervied* — n) 8o nyxannw nnnn
NVPIVDIN NN VPPN DNPNND NIVaNRND upward casting .upward casting nxIpP?
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:downward casting
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Derived* p = (Derived*) new Base();
/I Derived* p = new Base();// thiswill not pass compilation
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