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Pointers to base class

Sinif kalitiminin(inheritance) en onemli
Ozelliklerinden biri, ttretilmis bir sinifin
Isaretcisinin temel sinifa isaretci ile tar
uyumlu olmasidir. Polimorfizm, bu
basit ama guclu ve ¢ok yonli 6zelligin
avantajlarindan yararlanma sanatidir.

Daha dnceki derslerimizde
gordugumuiz Dikddrtgen ve tcgen
siniflari ile ilgili drnek, bu 6zelligi
dikkate alan isaretcileri kullanarak
yeniden yazilabilir:
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// pointers to base class
#include <iostream>
using namespace std;
class Polygon {
protected:
int width, height;
public:
void set values (int a, int b)
{ width=a; height=b; }
};
class Rectangle: public Polygon {
public:
int area()
{ return width*height; }
};
class Triangle: public Polygon {
public:
int area()
{ return width*height/2; }
};
int main () {
Rectangle rect;
Triangle trgl;
Polygon * ppolyl = &rect;
Polygon * ppoly2 = &trgl;
ppolyl->set values (4,5);
ppoly2->set values (4,5);
cout << rect.area() << '\n';
cout << trgl.area() << '\n’;
return 0;
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Main fonksiyonunda, Polygon'a iki isaretciyi bildirilr (ppolyl ve ppoly2 olarak adlandiriimis
nesneler). Bunlara sirasiyla dikdortgen ve ticgenli nesneler olan rect ve trgl adresleri atanir. Hem
Rectangle hem de Triangle, Polygon'dan tiretilmis siniflar oldugundan, bu atamalar gecerlidir.

Ayristirma ppolyl ve ppoly2 (* ppolyl ve * ppoly2 ile) gecerlidir ve isaret edilen nesnelerinin
tyelerine erismemize izin verir. Ornegin, asagidaki iki ifade 6nceki 6rnekte esdeger olacaktir:
ppolyl->set values (4,5);

rect.set_values (4,5);

Ancak, ppolyl ve ppoly2'nin tiirti, Cokgen'e (ve Dikdortgen'e isaretci ya da Uggen'e isaretci
olmadigindan) isaretci olmadigindan sadece Cokgen'den devralinan tyelere erisilebilir.
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#include <iostream>

Virtual members using namespace std;
class Polygon {
protected:
Sanal tye, cagri Ozelliklerini referanslar vasitasiyla koruyarak tiretilmis bir sinifta pugﬁc"_"ldth’ height;

yeniden tanimlanabilen bir Gye islevdir. Sanal olabilmesi i¢in bir islevin s6zdizimi,
bildiriminin 6ncesinde virtual anahtar sézcuguyle gelmektir:

Bu ornekte ¢ sinifin (Cokgen, Dikdértgen ve Uggen) ayni lyeleri vardir: genislik,
yukseklik ve fonksiyonlar set_values ve area.

void set_values (int a, int b)
{ width=a; height=b; }
virtual int area ()
{ return 0; }

e . . < . };
Taretilmis siniflarin her birinde daha sonra yeniden tanimlandigindan lye area . i
fonksiyonu taban sinifinda sanal olarak bildirilmistir. Sanal olmayan tyeler ClasElRe?tangle. public Polygon {
turetilmis siniflarda da yeniden tanimlanabilir, ancak turetilmis siniflarin sanal pubLic.
olmayan tyelerine temel sinifin bir referansi yoluyla erisilemez: int area () {dth * height :
or. yandaki érnekte alanin bildiriminden sanal ¢ikarilirsa, U¢ ¢agri da area sifir { return widt eight; }

dondurdr, ciinkd her durumda, temel sinifin strmu yerine ¢cagrilirdi. class Triangle: public Polygon {
Dolayislyla, esas olarak, sanal anahtar kelimenin yaptigi sey, temel siniftaki bir puk')lic:
sinifla ayni ada sahip turetilmis bir sinif Gyesine, bir isaretgiden uygun sekilde in aria () {dth * heiaht / 2):
cagrilabilmesine izin vermektir; daha kesin olarak ise, isaretcinin turd, yandaki ] { return (wi €19 )i}
drnekte oldugu gibi turetilmis sinifin bir nesnesini isaret eden temel sinif. }.’ .
int main () {

Sanal bir fonksiyon beyan eden veya devralan bir sinif, ¢ok bicimli (polymorphic) Reqtan%le reiF;
bir sinif olarak adlandirilir. Triangle trgl;

Polygon poly;
Polygon, tyelerinden birinin sanalligina ragmen, diizenli bir siniftir; bu nesnenin Polygon : ppolyl - &recti
bir nesnesi bile (poly) olusturulur ve her zaman 0 degerini alan area fonksiyonu Polygon . ppoly2 = &trgl;
tanimlanir. Polygon * ppoly3 = &poly;

ppolyl->set_values (4,5);
ppoly2->set_values (4,5);
ppoly3->set_values (4,5);

cout << ppolyl->area() << '\n';
cout << ppoly2->area() << '\n';
cout << ppoly3->area() << '\n';
return 0;
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Ozet(abstract) taban siniflari, 6nceki érnekteki Poligon sinifina
cok benzer bir seydir. Bunlar yalnizca taban siniflari olarak
kullanilabilen siniflardir ve dolayisiyla tanim olmadan sanal liye
islevlerine sahip olmalarina izin verilir (saf sanal islevler olarak
bilinir). S6zdizimi tanimlarini = 0 (esittir isareti ve sifir) ile

degistirmektir:
Il abstract class CPolygon
class Polygon {
protected:
int width, height;
public:
void set_values (int a, int b)
{ width=a; height=b; }
virtual int area () =0;

h

area hicbir taniminin olmadigina dikkat edin; bu onu, saf bir
sanal fonksiyon haline getiren = 0 ile deqgistirildi. En az bir saf
sanal fonksiyon iceren siniflar soyut temel siniflar olarak bilinir.
Ozet temel siniflar, nesneleri olusturmak icin kullanilamaz.

Bu nedenle, Polygon'in bu son 6zet taban sinifi stirimt gibi
nesneleri bildirmek icin kullanilamaz:

Polygon mypolygon; // 6zet taban sinifi kosulunda bu calismaz
Asagidaki kullanim gecerlidir:

Polygon * ppoly1;

Polygon * ppoly2;
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/] abstract base class
#include <iostream>
using namespace std;
class Polygon {
protected:
int width, height;
public:
void set_values (int a, int b)
{ width=a; height=b; }
virtual int area (void) =0;
¥
class Rectangle: public Polygon {
public:
int area (void)
{ return (width * height); }
¥
class Triangle: public Polygon {
public:
int area (void)
{ return (width * height / 2); }
¥

int main () {
Rectangle rect;
Triangle trgl;
Polygon * ppolyl = &rect;
Polygon * ppoly2 = &trgl;
ppolyl->set values (4,5);
ppoly2->set values (4,5);
cout << ppolyl->area() << \n";
cout << ppoly2->area() << '\n";
return O;
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// pure virtual members can be called
// from the abstract base class
#include <iostream>
using namespace std;
class Polygon {
protected:
int width, height;
public:
void set values (int a, int b)
{ width=a; height=Db; }

virtual int area() =0; Bu drnekte, farkh fakat iliskili tirdeki
V(Eif(i: g)lfgriciriﬁi(g—>area() <<} nesnelere tek bir isaretci tlrt (Polygon *)
. ’ kullanilarak atifta bulunulur ve uygun tye
class Rectangle: public Polygon { fonksiyonlari her zaman sanal olduklari igin
D v (void) gagrilir. Bu, bazi durumlarda gercekten
{ return (width * height); } yararli olabilir. Ornegin, 6zet taban sinifi
gl;ass Triangle: public Polygon { PO|igOﬂ U.y.eSi’ .Polligonun kendisinin bu
public: fonsiyon icin hicbir uygulamasi olmadigi
in{tfgfl?n(l"&iv(iiéth*hei bt/ 2); 3 halde, uygun sanal tyelere erismek i¢in bu
s J ' Ozel isaretcinin kullaniimasini mimkun
int main () { kilar

Rectangle rect;

Triangle trgl;

Polygon * ppolyl = &rect;
Polygon * ppoly2 = &trgl;
ppolyl->set values (4,5);
ppoly2->set values (4,5);
ppolyl->printarea();
ppoly2->printarea();
return 0;
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// dynamic allocation and polymorphism
#include <iostream>
using namespace std;
class Polygon {
protected:
int width, height;
public:
Polygon (int a, int b) : width(a), height(b) {}
virtual int area (void) =0;
void printarea()
{ cout << this->area() << '\n'; }
¥

class Rectangle: public Polygon {
public:
Rectangle(int a,int b) : Polygon(a,b) {}
int area()
{ return width*height; }
}
class Triangle: public Polygon {
public:
Triangle(int a,int b) : Polygon(a,b) {}
int area()
{ return width*height/2; }
}
int main () {
Polygon * ppolyl = new Rectangle (4,5);
Polygon * ppoly2 = new Triangle (4,5);
ppolyl->printarea();
ppoly2->printarea();
delete ppolyl;
delete ppoly2;
return O;
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/I CommissionEmployee class definition represents a commission employee.
#ifndef COMMISSION_H
#define COMMISSION_H

#include <string> // C++ standard string class
using namespace std;

class CommissionEmployee
{
public:
CommissionEmployee( const string &, const string &, const string &,
double = 0.0, double =0.0);

void setFirstName( const string & ); // set first name
string getFirstName() const; // return first name

void setLastName( const string & ); // set last name
string getLastName() const; // return last name

void setSocialSecurityNumber( const string & ); // set SSN
string getSocialSecurityNumber() const; // return SSN

void setGrossSales( double ); // set gross sales amount
double getGrossSales() const; // return gross sales amount

void setCommissionRate( double ); // set commission rate
double getCommissionRate() const; // return commission rate

double earnings() const; // calculate earnings

void print() const; // print CommissionEmployee object
private:

string firstName,;

string lastName,;

string socialSecurityNumber;

double grossSales; // gross weekly sales

double commissionRate; // commission percentage
}; I end class CommissionEmployee

#endif
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CommissionEmployee.cpp:

#include <iostream>

#include "CommissionEmployee.h" // CommissionEmployee class
definition

using namespace std;

/I constructor
CommissionEmployee::CommissionEmployee(
const string &first, const string &last, const string &ssn,
double sales, double rate )
: firstName( first ), lastName( last ), socialSecurityNumber( ssn )
{
setGrossSales( sales ); // validate and store gross sales
setCommissionRate( rate ); // validate and store commission rate
} /I end CommissionEmployee constructor

/I set first name
void CommissionEmployee::setFirstName( const string &first)

firstName = first; // should validate
} /I end function setFirstName

/I return first name
string CommissionEmployee::getFirstName() const

return firstName;
} /I end function getFirstName

/I set last name
void CommissionEmployee::setLastName( const string &last )

lastName = last; // should validate
} /I end function setLastName

I/ return last name
string CommissionEmployee::getLastName() const
{
return lastName;
} /I end function getLastName

/I set social security number

void CommissionEmployee::setSocialSecurityNumber( const string &ssn)

{

socialSecurityNumber = ssn; // should validate
} /1 end function setSocialSecurityNumber

/I return social security number
string CommissionEmployee::getSocialSecurityNumber() const
{
return socialSecurityNumber;
} /1 end function getSocialSecurityNumber

Il set gross sales amount
void CommissionEmployee::setGrossSales( double sales )

grossSales = ( sales <0.0) ? 0.0 : sales;
} /I end function setGrossSales

I return gross sales amount
double CommissionEmployee::getGrossSales() const
{
return grossSales;
} /I end function getGrossSales

// set commission rate
void CommissionEmployee::setCommissionRate( double rate )
{
commissionRate = ( rate > 0.0 && rate < 1.0 ) ? rate : 0.0;
} /I end function setCommissionRate

/I return commission rate
double CommissionEmployee::getCommissionRate() const
{
return commissionRate;
} /I end function getCommissionRate

/I calculate earnings
double CommissionEmployee::earnings() const
{
return getCommissionRate() * getGrossSales();
} /I end function earnings

Il print CommissionEmployee object
void CommissionEmployee::print() const
{
cout << "commission employee: "
<< getFirstName() << '' << getLastName()
<< "\nsocial security number: " << getSocialSecurityNumber()
<< "\ngross sales: " << getGrossSales()
<< "\ncommission rate: " << getCommissionRate();
} /1 end function print
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BasePlusCommissionEmployee.hh :

#ifndef BASEPLUS_H
#define BASEPLUS_H

#include <string> // C++ standard string class
#include "CommissionEmployee.h" // CommissionEmployee class declaration
using namespace std;

class BasePlusCommissionEmployee : public CommissionEmployee

{
public:

BasePlusCommissionEmployee( const string &, const string &,
const string &, double = 0.0, double = 0.0, double = 0.0);

void setBaseSalary( double ); // set base salary
double getBaseSalary() const; // return base salary

double earnings() const; // calculate earnings

void print() const; // print BasePlusCommissionEmployee object
private:

double baseSalary; // base salary
}; /1 end class BasePlusCommissionEmployee

#endif
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#include <iostream>
#include "BasePlusCommissionEmployee.h"
using namespace std,;
/I constructor
BasePlusCommissionEmployee::BasePlusCommissionEmployee(
const string &first, const string &last, const string &ssn,
double sales, double rate, double salary )
/I explicitly call base-class constructor
: CommissionEmployee( first, last, ssn, sales, rate )
{
setBaseSalary( salary ); // validate and store base salary
} /I end BasePlusCommissionEmployee constructor
/] set base salary
void BasePlusCommissionEmployee::setBaseSalary( double salary )

baseSalary = (salary <0.0) ? 0.0 : salary;
} // end function setBaseSalary
/l return base salary
double BasePlusCommissionEmployee::getBaseSalary() const
{
return baseSalary;
} // end function getBaseSalary
/I calculate earnings
double BasePlusCommissionEmployee::earnings() const
{
return getBaseSalary() + CommissionEmployee::earnings();
} // end function earnings
/I print BasePlusCommissionEmployee object
void BasePlusCommissionEmployee::print() const

{

cout << "base-salaried ";

/I invoke CommissionEmployee's print function
CommissionEmployee::print();

cout << "\nbase salary: " << getBaseSalary();
} // end function print
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#include <iomanip>

#include "CommissionEmployee.h"

#include "BasePlusCommissionEmployee.h"
using namespace std;

int main()
{
Il create base-class object
CommissionEmployee commissionEmployee(
"Sue", "Jones", "222-22-2222", 10000, .06 );
Il create base-class pointer
CommissionEmployee *commissionEmployeePtr = 0;
/I create derived-class object
BasePlusCommissionEmployee basePlusCommissionEmployee(
"Bob", "Lewis", "333-33-3333", 5000, .04, 300 );
/I create derived-class pointer
BasePlusCommissionEmployee *basePlusCommissionEmployeePtr = 0;
/I set floating-point output formatting
cout << fixed << setprecision( 2 );
/l output objects commissionEmployee and basePlusCommissionEmployee
cout << "Print base-class and derived-class objects:\n\n";
commissionEmployee.print(); // invokes base-class print
cout << "\n\n";
basePlusCommissionEmployee.print(); // invokes derived-class print
/I aim base-class pointer at base-class object and print
commissionEmployeePtr = &commissionEmployee; // perfectly natural
cout << "\n\n\nCalling print with base-class pointer to "
<< "\nbase-class object invokes base-class print function:\n\n";
commissionEmployeePtr->print(); // invokes base-class print
/I aim derived-class pointer at derived-class object and print
basePlusCommissionEmployeePtr = &basePlusCommissionEmployee; // natural
cout << "\n\n\nCalling print with derived-class pointer to "
<< "\nderived-class object invokes derived-class "
<< "print function:\n\n";
basePlusCommissionEmployeePtr->print(); // invokes derived-class print
/[ aim base-class pointer at derived-class object and print
commissionEmployeePtr = &basePlusCommissionEmployee;
cout << "\n\n\nCalling print with base-class pointer to "
<< "derived-class object\ninvokes base-class print "
<< "function on that derived-class object:\n\n";
commissionEmployeePtr->print(); // invokes base-class print
cout << endl;
} /I end main
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g++ CommissionEmployee.cpp BasePlusCommissionEmployee.cpp Ders6 poly ornek.cpp -o Ders6



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14

