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iGirig,

= Polymorphism (gok bicimlilik), bir sinif
nesnesinin baska bir sinifin nesnesi gibi
davranmasini saglar.

= Bir sinif nesnesi basgka bir sinifin veri lyelerine
erigebilir.

= Bir sinif nesnesi baska bir sinifin fonksiyon Uyelerine
erigebilir.
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iKalmm Hiyerarsisinde Nesneler Arasindaki iliski

= Kalitim hiyerarsisindeki tim nesnelerin sanki

base class’in bir nesnesi gibi davranmasini
saglar.

= Bir program tanimlanan base class pointer’i ile

derived class’tan olusturulan nesnelerini
gosterebilir.
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iKalmm Hiyerarsisinde Nesneler Arasindaki iliski

using namespace std;

int main()
CommissionEmployee commissionEmployee(
"Sue", "Jones", "222-22-2222", 10000, .06 );
oo

CommissionEmployee *commissionEmployeePtr = 0;

BasePlusCommissionEmployeerbasePlusCommissionEmployee(
"Bob", "Lewis", "333-33-3333", 5000, .04, 300 );

BasePlusCommissionEmployee *basePlusCommissionEmployeePtr = 0;

cout << fixed << setprecision( 2 );




*Temel Siniflar ve Turetilmis Simiflar

/7 c ‘LF.lf L-,.u.

commissionEmployee and basePlusCommission

ion:\n\n";

// natur,

class print

Base class pointer’i
ile thretilmis class
nesnesi gosteriliyor.

30 cout << "Print base-class and derived-class objects:\n\n";
31 commissionEmployee.print(); // invokes base-class print

32 cout << "\n\n";

33 basePlusCommissionEmployee.print() ; // invokes derived-clas
34

35 // aim base-class pointer at base 55 object and print

36 commissionEmployeePtr = &commissionEmployee; // perfe n
37 cout << "\n\n\nCalling print with base-class pointer to "

38 << "\nbase-class object invckes base-class print funct.
39 commissionEmployeePtr->print(); // invokes base-class print
40

41 // aim deri lass peointer at derived-class object and print
42 basePlusCommissionEmployeePtr = &basePlusCommissionEmployee;
43 cout << "\n\n\nCalling print with derived-class pointer to "
44 << "\nderived-class cbject invokes derived-class "

45 << "print function:\n\n":

46 basePlusCommissionEmployeePtr->print(); // invokes derived-
47

43 // aim base-class pc at derived-class object and print
49 commissionEmployeePtr = &basePlusCommissionEmployee; ¢

50 cout << "\n\n\nCalling prEE"ﬁiEH‘basa-elassupoxn;ggupg R
51 << "derived-class object\ninvokes base-class pant‘f
G << "function on that derived-class cbject:\n\n"

53 commissionEmployeePtr->print(); // invokes base

54 cout << endl;

55 } // end main

*Temel Siniflar ve Turetilmis Sinmiflar

Print base-class and derived-class objects:

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: 10000.00

commission rate: 0.06

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: 5000.00

commission rate: 0.04

base salary: 300.00

Calling print with base-class pointer to
base-class object invokes base-class print function:

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: 10000.00

commission rate: 0.06

Calling print with derived-class pointer to

derived-class object invokes derived-class print function:
:base—sa'lar"ied commission employee: Bob Lems:
| social security number: 333-33-3333 I
jgross sales: 5000.00 1
| commission rate: 0.04 |
| base sala I

Calling print wwth.base class pointer to derived- class ob]ect.

invokes base-class print function on that derived-cTass object:

Icomlm ssion employee: Bob Lewis 1
I social security number: 333-33-3333 1
I gross sales: 5000.00 |
:cumlm' ssion rate: 0.04 :
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iDerived Class Pointer’1 ve Base Class Nesnesi

= Derived class pointer’i ile base class nesnesi
gosterilemez.

= Turetilmis sinif pointer’i kullanilarak temel sinif
nesnesindeki Gyeler lizerinde islem yapilamaz.
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iDerived Class Pointer’1 ve Base Class Nesnesi

J// Fig. 13.2: figl3_02.cpp

|

2 // Aiming a derived-class pointer at a base-class object.

3 #include

4 #include

5

6 int mainQ)

T {

8 CommissionEmployee commissionEmployee(

9 , . . , );

10 BasePlusCommissionEmployee *basePlusCommissionEmployeePtr = 0;
11

12 // aim derived-class pointer at base-class object

13 J// Error: a CommissionEmployee is not a BasePlusCommissionEmployee
14 basePlusCommissionEmployeePtr = &commissionEmployee;

I5 1} // end main

Microsoft Visual C++ compiler ervor message:

C:\cpphtp8_examplesi\ch13\Figl3_02\figl3_02.cpp(14) : error C2440: '=" :
cannot convert from 'CommissionEmployee *' to 'BasePlusCommissionEmployee *'
Cast from base to derived requires dynamic_cast or static_cast
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iBase Class Pointer’1 ve Derived Class Fonksiyonu

= Base class pointer’l ile derived class’a ait
fonksiyon cagrilamaz.

= Derived class nesnesini gosteren base class
pointer'ini derived class pointer’ina dogrudan
donustirince (explicit casting), sadece derived
class’ta olan Uyelere erisim yapilabilir
(downcasting).

= Base class pointer’i derived class nesnesini
gosterebilir, ancak sadece base class fonksiyonlarini
cagirabilir.
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Base Class Pointer’1 ve Derived Class Fonksiyonu
. ;o . . v
= Base class pointer’l ile derived class fonksiyonu gagrilamaz.
I // Fig. 13.3: figl3_03 .cpp
2 // Attempting to invoke derived-class-only member functions
3 // through a base-class pointer.
4  #include
5 #include
6
7 int mainQ
8
9 CommissionEmployee *commissionEmployeePtr = 0; // base class
10 BasePlusCommissionEmployee basePlusCommissionEmployee(
11 . , , , , ); // derived class
12
13 // aim base-class pointer at derived-class object
14 commissionEmployeePtr = &basePlusCommissionEmployee;
15 Base class pointer’i
16 // invoke base-class member functions on derived-class ile tiretilmis class
17 // object through base-class pointer (allowed) nesnesi gosteriliyor
18 string firstName = commissionEmployeePtr->getFirstName(); .
19 string lastName = commissionEmployeePtr->getlLastName(); //// /
20 string ssn = commissionEmployeePtr->getSocialSecurityNumber (); 7
21 double grossSales = commissionEmployeePtr->getGrossSales(); 7
22 double commissionRate = commi ssionEmp'oneePr;r;m/etCommissio/rPRateO;
23 g 4
24 // attempt to invoke deri-xec—c]ass—gnr'l?/nember Functions/
25 // on derived-class object thrqugh/base—dass pointer {disallowed)
26 double baseSalary = commissionEmployeePtr->getBaseSalary():
27 commissionEmployeePtr->setBaseSalary( );

28 } // end main 1




Base Class Pointer’1 ve Derived Class Fonksiyonu
= Base class pointer’ ile derived class fonksiyonu cagrilamaz.

Microsoft Visual C+ + compiler error messages:

C:\cpphtp8_examplesichl3\Figl3_03\figl3_03.cpp(26) : error C2039:
'getBaseSalary” @ is not a member of 'CommissionEmployee’
C:\cpphtp8_exampleshch13%Figl3_03\CommissionEmployee.h(10) :
see declaration of 'CommissionEmployee’
C:\cpphtp8_examples’\chl3\Figl3_03\figl3_03.cpp(27) : error C2039:
'setBaseSalary” : is not a member of 'CommissionEmployee'
C:\cpphtp8_examples\chl3%Figl3_03\CommissionEmployee.h(10) :
see declaration of 'CommissionEmployee’

GNU Cr+ compiler error messages:

figl3_03.cpp:26: error: 'getBaseSalary' undeclared (first use this function)
fig13_03.cpp:27: error: 'setBaseSalary' undeclared (first use this function)
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iUpcasting ve Downcasting

Upcasting:
= Derived class nesnesinin base class pointer’i ile
gosterilmesidir.

= Glvenli oldugundan dolayl (implicit) tiir dontsimi
yapilir.

Downcasting:

= Derived class pointer’l ile base class nesnesinin
(derived class nesnesinin pointer’t) gosterilmesidir.

= Glvenli olmadigindan dogruda (explicit) tiir
dondsuma yapilir.
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iUpcasting ve Downcasting

#include<iostream>

2 using namespace std;

3

4 class Base

58 {

6 | public:

7 int x;

8 Base ()

SH {

10 i x = 5;

11 }

12 void show()

138 {

14 H cout << "\n Base show functien";
15 cout << "\n x = " << X
le }

17 L };

18

1% class Derived : public Base
208 {

21 | public :

22 int vy;

23 Derived()

2408 {

25 x = 15;

26 H vy = 20;

27 }

28

29 wvoid display()

g {

31 cout << "\n Derived display function";
32 cout << "\n x = " << ¥;
33 cout << "\n y = " << y;
34 }

35 -}, 18




iUpcasting ve Downcasting

37 int main()

38E {

39 //Upcasting (Implicit) Tiiretilmis class
40 Derived *dr = new Derived() ; pointer’ ile base
41 Base *hase = dr; «———————~"~" """ 777 class turindeki
42 base-»show () ; , pointer (turetilmis
43 // base->display() ;//ERROR /| class nesnesini
44 /| gosteriyor)

45 //Donwcasting (Explicit) / gbsteriliyor.

46 Derived *derived = (Derived *)base;

47 derived->show () ;

48 derived->displav() ;

49 return 0;

50 L}

e show function

w function

display function
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iVirtual Fonksiyonlar

= Belirlenen tir, hangi sinifin fonksiyonunun
calistinlacagina karar verir.

= Onceki drnekte, CommissionEmployee pointer
Uyesi olan print () fonksiyonu ile
BasePlusCommissionEmployee nesnesinin
degerlerini yazdirmaktadir.

» BasePlusCommissionEmployee pointer’l (yesi
olan print () fonksiyonu ile kendi degerlerini
yazdirmaktadir.

» virtual fonksiyonlarla nesnenin tiriine gore tye
fonksiyon calistirilir.
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iVirtual Fonksiyonlar

1 // Fig. 13.4: CommissionEmployee.h

2 // CommissionEmployee class definition represents a commission employee.
3 #ifndef

4 #define

5

6 #include <string> // C++ standard string class

7 using namespace std;

8

9 class CommissionEmpTloyee

10 {

Il public:

12 CommissionEmployee( const string &, const string &, const string &,
13 double = , double = );

14

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

16 string getFirstName() const; // return first name

17

18 void setlastName( const string & ); // set last name

19 string getlastName() const; // return last name

20

22
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*Virtual Fonksiyonlar

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

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

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

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

ivirtual double earnings() const; // calculate earnings !
wirtual void print() const; // print CommissionEmployee obJect
e
string firstName;
string TastName;
string socialSecurityNumber;
double grossSales; // gross weekly sales
double commissionRate; // commission percentage
}; // end class CommissionEmpTloyee

#endif
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*\/wtual Fonksiyonlar
1 // Fig. 13.5: BasePlusCommissionEmployee.h
2 // BasePlusCommissionEmployee class derived from class
3 // CommissionEmployee.
4 #ifndef BASEPLUS_H
5 #define BASEPLUS_H
6
7 #include <string> // C++ standard string class
8 #include "CommissionEmployee.h”™ // CommissionEmployee class declaration
9 using namespace std;
10
Il class BasePlusCommissionEmployee : public CommissionEmployee
12 {
13  public:
14 BasePlusCommissionEmployee( const string &, const string &,
15 const string &, double = 0.0, double = 0.0, double = 0.0 );
16
17 void setBaseSalary( double ); // set base salary
18 double getBaseSalary() const; // return base salary
19 e N
20 :virtueﬂ double earnings() const; // calculate earnings :
21 'virtual void print() const; // print BasePlusCommissionEmployee Ob]ECtI
b Y o B -1 -
23 double baseSalary; // base salary
24 }; // end class BasePlusCommissionEmployee
25
26 #endif
24
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*Virtual Fonksiyonlar

1 // Fig. 13.6: figl3_06.cpp

2 // Introducing polymorphism, wirtual functions and dynamic binding.

3 #include <iostream>

4 #include <iomanip>

5 #include "CommissionEmployee.h"

6 #include "BasePlusCommissionEmployee.h"

7 using namespace std;

8

9 dint main(Q)

1 {

11 // create base-class object

12 CommissionEmployee commissionEmployee(

13 "Sue", "Jones", "222-22-2222", 10000, .06 );

14

15 // create base-class pointer

16 CommissionEmployee *commissionEmployeePtr = 0;

17

18 // create derived-class object

19 BasePlusComnissionEmployee basePTusCommissionEmployee(

20 "Bob", "Lewis", "333-33-3333", 5000, .04, 300 );

21

22 // create derived-class pointer

23 BasePlusCommissionEmployee *basePlusCommissionEmployeePtr = 0;

24

25
*Vlrtual Fonksiyonlar
25 // set floating-point output formatting
26 cout << fixed << setprecision( 2 );
27 L .
28 1// output objects using static binding !
29 :cout << "Invoking print function on base-class and derived-class :
30 : << "\nobjects with static binding\n\n"; :
31 1 commissionEmployee.print(); // static binding 1
32 :cout << "\n\n"; :
33 | basePlusCommissionEmployee.printQ; // static binding ___________ |
34
35 :// output objects using dynamic binding '
36 1cout << "\n\n\nInvoking print function on base-class and " '
37 : << "derived-class \nobjects with dynamic binding"; :
38 ! 1
39 :// aim base-class pointer at base-class object and print '
40 :commissionEmpWOyeePtr = &commissionEmployee; !
41 jcout << "\n\nCalling virtual function print with base-class pointer"
42 1 << "\nto base-class object invokes base-class " :
43 | << "print function:\n\n"; |
44 :commi55'ionEmpWoyeePtr—z-pr'int(); // invokes base-class print :
- e
26
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iVirtual Fonksiyonlar

46 \// aim derived-class pointer at derived-class object and print H
47 :haseP1 usCommissionEmployeePtr = &basePlusCommissionEmployee; !
48 icout << 1
49 L=< !
50 H << H H
51 :haseP1usC0mmissianEmp1oyeePtr—>print(): // invokes derived-class print:
52 1 1
53 \// aim base-class pointer at derived-class object and print H
54 :commissionEmpWoyeePtr = &basePlusCommissionEmployee; !
55 cout << 1
56 1 << ,
57 !
58 .
59 1// polymorphism; invokes BasePlusCommissionEmployee's print; |
60 \// base-class pointer to derived-class object |
61 lcommissionEmployeePtr->print(); J
62 B T T <= I

63 1} // end main
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iVlrtual Fonksiyonlar

_____________________________________________________________ )

:Invokﬁng print function on base-class and derived-class

:objects with static binding :

1 1

:cnmmﬁssion employee: Sue Jones :

1social security number: 222-22-2222

:gross sales: 10000.00 :

:cummﬁssion rate: 0.06 !

1 1

:base—sa1aried commission employee: Bob Lewis

1social security number: 333-33-3333

|gross sales: 5000.00 1

1 commission rate: 0.04 1

| base salary: 300.00 !

IInvoking print function on base-class and derived-class |

1objects with dynamic binding :

1

1

:Ca11ﬁng virtual function print with base-class pointer :

:tu base-class object invokes base-class print function:

1 1

:cummﬁssion employee: Sue Jones :

:socia1 security number: 222-22-2222

ygross sales: 10000.00 1

:cnmmﬁssion rate: 0.06 1

28
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iVirtual Fonksiyonlar

Calling virtual function print with derived-class pointer
to derived-class object invokes derived-class print function:

social security number: 333-33-3333
gross sales: 5000.00

commission rate: 0.04

base salary: 300.00

1 1
1 1
1 1
1 1
1 1
1 . . . . 1
, base-salaried commission employee: Bob Lewis

1 1
1 1
1 1
1 1
1 1
1 1

Calling virtual function print with base-class pointer
to derived-class object invokes derived-class print function:

base-salaried commission employee: Bob Lewis
social security number: 333-33-3333

gross sales: 5000.00

commission rate: 0.04

base salary: 300.00

29
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