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Inheritance (Miras)

= Eski siniflardan yeni siniflar yaratiimasidir.

= Yeni (turetilmig) sinif, eski (kok) sinifin ozellik ve
davraniglarini gosterlr

= Turetilmig (Derived) sinif, kok (base) sinifin Gye
fonksiyon ve degiskenlerini miras alir.

= Bir sinif, bir veya birden gok kok siniftan
turetilebilir.
= Miras Cesitleri:
= public: Turetilmis nesnelere, kOk siniftan nesnelerce
erisilebilir.
= private: Turetilmis nesnelere, kok siniftan nesneler
erisemez.

= protected: Turetilmis siniflar ve friend siniflar, kok
sinifin protected Uyelerine erigebilirler.
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Inheritance (Miras):
Kok ve Turetiimis siniflar

= Siklikla, bir nesne hem bir nesneye gore Turetilmis
sinif (subclass), hem de bir bagska nesne icin ayni
zamanda kok sinifidir (superclass).

= Bir dikdortgen, cokgenler sinifindan turetilmisken,
ayni zamanda kare sinifinin kokudur.

. Kok (Base) simf | Tiiretilmis (Derived) simif
= Miras alma
. . O§renci UniversiteOgrencisi
orne kI eri: IlkokulOgrencisi
Sekil Cember
Uggen
Kredi ArabaKredisi
EvKredisi
Calisan FakiulteCalisana
MemurCalaiganlar = == == = = |
Hesap CekHesaba
vduatHesaba
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Inheritance (Miras):
Kok ve Turetiimis siniflar

= Bir public miras alma tanimlanmasi:

class CommissionWorker : public Employee

{

};

* CommissionWorker sinifi, Employee
sinifindan turetilmistir.

= friend fonksiyonlar miras alinamaz.

= Kok sinifinin Private uyelerine turetilmis
sinifindan ulasilamaz.
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Protected Uyeler

* Protected erisim, public ve private
arasinda orta seviye bir koruma saglar.

= Turetilmig-sinif uyeleri, kok sinifin
public ve protected uyelerine sadece
iIsimlerini kullanarak erigebilirler.

= Aslinda, protected erisim, nesnenin
veri korumasini (encapsulation) kirmis
olur.
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Kok-sinifi Pointer’ larini Turetilmis
Sinif Pointer’ larina Cevirmek

= Turetilmig bir sinifin nesnesine kok
sinifinin bir nesnesi gibi davranilabilir,
fakat tersi dogru degildir.
*= Ters yonde donusum:
= Kok sinif pointer’ inden tiretilmis sinif

pointer’ Ina bir donisiim ifadesi ile bu
donusum saglanabilir.

= Fakat burada pointer henuz bir nesneyi
gostermiyorsa, bir nesne atandiginda uygun
bir nesne olmasi programcinin
sorumlulugundadir.

upcasting a pointer > = derivedPtr = static_cast< DerivedClass * >
basePtr;



Kok-sinifi Pointer’ larini Turetilmis
Sinif Pointer’ larina Cevirmek

= Simdi bir drnekle kok sinif pointer’ larin-
dan tiretilmis sinif pointer’ larina bir
donusumun nasil yapilacagini gorelim:

= Circle sinifi Point sinifindan taretilmistir.

= Burada Point sinifindan bir pointer Circle
sinifindan bir nesneyi gosteriyor.

= Ayrica, Circle sinifindan bir pointer, Point
sinifindan bir nesneyi gostermekte.
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Ornek
pointer donusturme

1 // Fig. 9.4: point.h

2 // Definition of class Point

3 #ifndef POINT H

4 #define POINT H

5

6 #include <iostream>

7

8 wusing std::ostream;

9

10 class Point {

11 friend ostream &overator<<( ostream &, const Point & )
12 public:

13 Point( int = 0, int = 0 ); // default constructor
14 void setPoint( int, int ); // set coordinates
15 int getX() const { return x; } // get x coordinate
16 int get¥() const { return v; } // get v coordinate
17 protected: // accessible bv derived classes

18 int x, v; // x and v coordinates of the Point
19 1V

20

21 #endif
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++

Ornek (devami)

22 // Fig. 9.4: point.cpp
23 // Member functions for class Point

24 #include <iostream>

25 #include "point.h"

26

27 // Constructor for class Point

28 Point::Point( int a, int b ) { setPoint( a, b ); 1}
29

30 // Set x and v coordinates of Point

31 void Point::setPoint( int a, int b )

32 {

33 X = a;
34 v = b;
35 1}

36

37 // Output Point (with overloaded stream insertion operator)
38 ostream &operator<<( ostream &output, const Point &p )

39 {

40 output < '[' K p.x K ", " KL p.yvy KL ']1';
41

42 return output; // enables cascaded calls

43 }
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Ornek (devami)

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

// Fig. 9.4: circle.h

// Definition of class Circle
#ifndef CIRCLE H

#define CIRCLE H

#include <iostream>

ueing std:fostrean; Circle smifi Point sinifindan public

#include <iomanip> olarak tiiretildigi i¢in onun public ve
protected fonksiyon ve datalarina sahip

using std::ios; olacaktir.

using std::setiosflags;

using std: :setprecision;

#include "point.h"

class Circle : public Point { // Circle inherits from Point
friend ostream &operator<<( ostream &, const Circle & );
public:
// default constructor
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rnek (devami)

65 Circle( double r = 0.0, int x = 0, int y = 0 );

66

67 void setRadius ( double ) ; // set radius

68 double getRadius () const; // return radius
69 double area() const; // calculate area

70 protected:

71 double radius;

72 };

73

74 #endif

75 // Fig. 9.4: circle.cpp

76 // Member function definitions for class Circle

77 #include "circle.h"

78

79 // Constructor for Circle calls constructor for Point

80 // with a member initializer then initializes radius.
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Ornek (devami)

81 Circle::Circle( double r, int a, int b )

82 : Point( a, b ) // call base-glass constructor

83 { setRadius( r ); }

84

85 // Set radius of Circle Circle point’ den

86 void Circle: :setRadius( double r ) tur_et|EQ|g| IcIin

87 { radius = (r > 0?2 r : 0 ); } ?Omt I_n data_ .
uyelerine sahiptir.

88

89 // Get radius of Circle Point’ in

90 double Circle: :aetRadius() const { return radius: } Consructor’u

91 ~ -
92 // Calculate area of Circle gagrll..arak p.OInt
data Uyelerine

93 double Circle::area() const

94 { return 3.14159 * radius * radius: } baglanglg degeri
79 ataniyor.

96 // Output a Circle in the form:

97 // Center = Ix. vl: Radine = # ##

98 ostream &ovperator<<( ostream &output. const Circle &c )

99 {

100 output << "Center = " << static cast< Point >( c )
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“ Ornek (devami)

101 << ": Radius = "

102 << setiosflaas( ios::fixed | ios::showpoint )
103 << setvprecision( 2 ) << c.radius:

104

105 return output: // enables cascaded calls

1061

107// Fig. 9.4: £ig09 04.cpp

108// Casting base-class pointers to derived-class pointers
109#include <iostream>

110

111lusing std: :cout;

112using std: :endl;

113

114#include <iomanip>

115

l1l6#include "point.h"

117#include "circle.h"

118

119int main ()

120{

121 Point *pointPtr = 0, p( 30, 50 );
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rnek (devami)

122
123
124
125

pointPtr bir Circle *
donusur, ve
circlePtr ‘a atanir.
circlePtr Circle
olan ¢ gibi davranir.

131
132
133
134
135
136
137
138

Circle *circlePtr =0, c( 2.7, 120, 89 );
cout << "Point p: " << p << "\nCircle c: " << ¢ << '\n';

// Treat a Circle as a Point
pointPtr = &c; // assign ad

cout << "\nCircle c (via *pointPtr): "

as a Circle (with some casting)

<< *pointPtr << '\n';

// Treat a Circ

// cast base-class pointe o derived-class pointer

circlePtr = static_cast< Circle * >( pointPtr );

cout << "\nCircle c (via *circlePtr) :\n" << *circlePtr
<< "\nArea of c¢ (via circlePtr

<< circlePtr->area() << '\n';

// DANGEROUS: Treat a Point as a Circle
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Program ciktisi

139 pointPtr = &
140

; // assign address of Point to pointPtr

141 // cast base-clags pointer to derived-class pointer
142 circlePtr = static\cast< Circle * >( pointPtr );

143 cout << "\nPoint p (\ia *circlePtr) :\n" << *circlePtr
144 << "\nArea of obj®ct circlePtr points to: "

145 << circlePtr->area(
146 return O;

147}

Bir Point nesnesi atanmis olan pointPtr
turetilmis-sinif hakkinda higbir bilgiye
sahip degildir.

circlePtr’ ye Circle * donlsimii ile
taretilmig-sinif bilgisi tagimayan gercek bir
koOk-sinif nesnesi tahsis edildiginden
tehlikelidir.




Turetilmis sinifta, kok-sinifi
uyelerini degistirmek

= Turetilmis sinifta ayni prototip yapisina
sahip yeni bir fonksiyon olusturulabilir.
Yani ayni isimli ama igerigi degisik bir
fonksiyon.

= Bu fonksiyon ismi turetilmis sinifta
kullanilinca turetilmis siniftaki hali cagirilir.

= Kok siniftaki orijinal fonksiyonu ::(scope-
resolution) operatoru ile turetiimis siniftan
kullanabiliriz.
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& Ornek

// Fia. 9.5: emplov.h

// Definition of class Emplovee
#ifndef EMPLOY H

#define EMPLOY H

class Emplovee {
public:
Emplovee( const char *. const char * ) // constructor

© 0 JdJ o T WDN R

void orint() const: // output first and last name

=
o

~Emplovee () : // destructor

[
=

private:
char *firstName: // dvnamicallv allocated strina
char *lastName: // dvnamicallv allocated strina

R R R R R
o U WN
-

#tendif
// Fig. 9.5: employ.cpp
// Member function definitions for class Employee

BB
© 0

#include <iostream>

N N
Rn O

using std::cout;
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++

Ornek(devami)

22
23 #include <cstring>

24 #include <cassert>

25 #include "employ.h"

26

27 // Constructor dynamically allocates space for the

28 // first and last name and uses strcpy to copy

29 // the first and last names into the object.

30 Employee: :Employee( const char *first, const char *last )

31 {

32 firstName = new charl strlen( first ) + 1 1:

33 assert( firstName != 0 ); // terminate if not allocated
34 strcpv( firstName, first )

35

36 lastName = new char|[ strlen( last ) + 1 1;

37 assert( lastName !'= 0 ); // terminate if not allocated
38 strcpv( lastName, last )

39 1}

40

41 // Output employee name
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Ornek (devami)

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

void Emplovee: :print () const
{ cont << firstName << ' ' << lastName: }

// Destructor deallocates dvnamicallv allocated memorv
Emplovee: : ~Embplovee ()
{
delete 1 firstName: // reclaim dvnamic memorv
delete 1 lastName: // reclaim dvnamic memorv
1
// Fig. 9.5: hourly.h

// Definition of class HourlyWorker HourlyWorker public
#ifndef HOURLY H olarak Employee
#define HOURLY H ‘den tlretiliyor.

#include "employ.h"

HourlyWorker print
fonksiyonunu yeniden
tanimlayacak.

nst char*, double, double );

// calculate and return salary

class HourlyWorker : public Employee {
public:
HourlyWorker ( const char¥*
double getPay () con
void print() const; // overridden base-class print

private:
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++

Ornek (devami)

64 double waae: // waage per hour

65 double hours: // hours worked for week
66 }:

67

68 #endif

69 // Fig. 9.5: hourly.cpp
70 // Member function definitions for class HourlyWorker
71 #include <iostream>

72

73 using std: :cout;

74 using std::endl;

75

76 #include <iomanip>

77

78 using std::ios;

79 using std::setiosflags;
80 using std: :setprecision;
81

82 #include "hourly.h"

83
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Ornek (devami)

84
85
86
87
88
89
90
91
92
93
94
95
96

97
98
99
100
101
102

// Constructor for class HourlyWorker
HourlyWorker: :HourlyWorker ( const char *first,
const char *last,
double initHours, double initWage )
Employee( first, last ) // call base-class constructor

hours = initHours; // should validate

wage = initWage; // should validate

// Get the HourlyWorker's pay
double HourlvWorker: :getPav() const { return waage * hours: 1}

// Print the HourlyWorker's name and pay

void HourlyWorker: :print() const

{ Print fonksiyonu HourlyWorker

cout << "HourlyWorker: :print() is execudi SInifinda tekrar yaziliyor olmasina
Employee: :print () ; base-class ragmer_l Xenl fonksiyonda ha_la =
operatoru kullanilarak eskisi
cagrilabilir.




Bilisim Enstitlisii ++ Bilisim Enstitlisii ++ Bilisim Enstitisi ++ Bilisim Enstitiisii ++ Bilisim Enstitlisi ++ Bilisim Enstitlisi ++ Bilisim Enstittist

++

Program ciktisi

103 cout << " is an hourly worker with pay of $§"

104 << setiosflags( ios::fixed | ios::showpoint )
105 << setprecision( 2 ) << getPay() << endl;
10A1

107// Fig. 9.5: £ig09 05.cpp

108// Overriding a base-class member function in a
109// derived class.

110#include "hourly.h"

111

112int main()

113 {

114 HourlyWorker h( "Bob", "Smith", 40.0, 10.00 )
115 h.print() ;

116 return O;

117}
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public, private, ve
protected miras

Kok sinifi Miras Cesitleri
iiye erisim
anahtar public protected private
kelimesi miras miras miras
Derived sinifta public “dir. Derived sinifta protected ‘dir.| Derived sinifta private ‘dir.
Frienc.i fonksiyonlar, iiye. olmayan Friend fonksiyonlar, herhangi bir | Friend fonksiyonlar, herhangi bir
Public fonks1y0nlar Ve herhrfmgl bir statik olmayan fonksiyon statik olmayan fonksiyon
statik olmayan fonksiyon tarafindan ulasilabilir. tarafindan ulasilabilir.
tarafindan ulasilabilir.
Derived sinifta protected ‘dir.| Derived sinifta protected ‘dir.| Derived sinifta private ‘dir.
Friend fonksiyonlar, herhangi bir | Friend fonksiyonlar, herhangi bir | Friend fonksiyonlar, herhangi bir
Protected statik olmayan fonksiyon statik olmayan fonksiyon statik olmayan fonksiyon
tarafindan ulasilabilir. tarafindan ulasilabilir. tarafindan ulasilabilir.
Derived sinifta erisilemezdir. Derived sinifta erisilemezdir. Derived sinifta erisilemezdir.
Friend fonksiyonlar, herhangi bir | Friend fonksiyonlar, herhangi bir | Friend fonksiyonlar, herhangi bir
e statik olmayan fonksiyon statik olmayan fonksiyon statik olmayan fonksiyon
rivate

tarafindan base siifinin public
veya protected uye
fonksiyonlari araciligryla
ulasilabilir.

tarafindan base simifinin public
veya protected lye
fonksiyonlari araciligryla
ulasilabilir.

tarafindan base siifinin public
veya protected liye
fonksiyonlari araciligryla
ulasilabilir.
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Direkt ve direkt
olamayan kok sinifi

= Direkt kok sinifi: turetilmis sinif bildirimi yapilirken
tiretilmis sinifin header’ inda kok sinif (:) iki
nokta kullanilarak acikca belirtilir.

class HourlyWorker : public Employee
[IEmployee HourlyWorker’ in direkt kok sinifidir.

= Direkt olmayan kok sinifi: turetiimis sinif
header’ inda géziikmeyen ama iki veya daha
fazla alt sinifin miras ile kok sinif olmasidir.

class MinuteWorker : public HourlyWorker

[IEmployee MinuteWorker’ in direkt olmayan bir kok
sinifidir.



Turetilmis siniflarda Constructor
ve Destructor kullanimi

= ‘member-initializer’ yapisi kullanilir.

= TUretilmis sinif constructor’ unda kok-
sinifi constructor’ unu cagirmak icin
gerekir, aksi halde benimsenmis olarak
kdk-sinifi constructor’ u gagrilir.

= Kok-sinifi constructor ve kok-sinifi
atama operatoru derived sinifiyla
turetilmez ama cagrilabilir.



Turetilmis siniflarda Constructor
ve Destructor kullanimi

=Tlretilmis-sinif constructor’ u cagrilir-
ken ilk olarak kok-sinif constructor’ u
cagrilir. Eger tiretilmis-sinif constructor’ u
tanimlanmamigsa benimsenmis olarak
kdk-sinif contructor’ u cagrilir.

=Kok sinif Destructor’ i, constructor’ un
tam tersi seklinde, turetilmis-sinif
Destructor’ inden daha sonra gagirilir.
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& Ornek

1 // Fig. 9.7: point2.h

2 // Definition of class Point

3 #ifndef POINT2 H

4 #define POINT2 H

5

6 class Point {

7 public:

8 Point( int = 0, int = 0 ); // default constructor
9 ~Point () ; // destructor

10 protected: // accessible by derived classes
11 int x, y; // x and y coordinates of Point
12 };

13

14 #endif

15 // Fiag. 9.7: point2.cpp

16 // Member function definitions for class Point
17 #include <iostream>

18

19 usina std::cout:

N
o

using std::endl;

N
=
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" Ornek (devami

22 #include "point2.h"

23

24 // Constructor for class Point
25 Point::Point( int a, int b )

26 {

27 X = a;

28 v = b;

29

30 cout << "Point constructor: "

31 K '"[" K x<K", "Ky<K ']l << endl;
32 }

33

34 // Destructor for class Point

35 Point: :~Point ()

36 {
37 cout << "Point destructor: "
38 <K '"['"KKx<K", "Ky<K "] << endl;

39 }
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& Ornek

40 // Fig. 9.7: circle2.h

41 // Definition of class Circle
42 #ifndef CIRCLE2 H
43 #define CIRCLE2 H

44 Circle

45 #include "point2.h" / Point’ den
46 turetiliyor.

47 class Circle : public Point {

48 public:

49 // default constructor

50 Circle( double r = 0.0, int x = 0, int y =0 );
51

52 ~Circle() ;

53 private:

54 double radius;

55 };

56

57 #endif
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++

Ornek (devami)

58 // Fig. 9.7: circle2.cpp

59 // Member function definitions for class Circle

60 #include <iostream>

61

62 using std::cout;

63 using std::endl;

64

65 #include "circle2.h"

66

67 // Constructor for Circle calls constructor for Point

68 Circle::Circle( double r, int a, int b )

69 : Point( a7 / call base-class construct _
Ik deger verme
70 {
yapisi kullaniliyor.

71 radius = r; should validate . .
o SR IS ilk olarak Circle
72 cout << "Circle constructor: radius is " constructor Point
73 << radius << " [" << x << ", " K y << '] constructor’ugaglrlr.

74 }
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++

Ornek (devami)

75

76 // Destructor for class Circle

Son olarak Circle

77 Circle: :~Circle\ destructor’ u

e Point’ in

79 cout << "Circle destructor: radius is " de§ﬂluﬁor’unu
80 << radius << " [" << x << ", " <<y << ']’ cagirir.

81 }

82 // Fig. 9.7: £ig09 07.cpp

83 // Demonstrate when base-class and derived-class
84 // constructors and destructors are called.
85 #include <iostream>

86

87 using std::cout;

88 using std::endl;

89

90 #include "point2.h"

91 #include "circle2.h"

92
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Ornek (devami)

93 int main ()

94 {
95 // Show constructor and destructor ca Hatirlatma:Point

96 { constructor circle nesnesi
97 Point p( 11, 22 ); icinde circle

98 } constructordan once cagrilir.
99

100 cout << endl;

101 Circle circlel( 4.5, 72, 29); Point destructor Circle

102 cout << endl; destructor ‘dan sonra ¢agrilir.
103 Circle circle2( 10, 5, 5 ); (outside in).

104 cout << endl;
105 return O;
106}
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++

Program ciktisi
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Turetilmis sinif nesnesinin kok
sinifi nesneye donusumu

= Turetilmis-sinif, kok-sinifindan farkli olmasina
ragmen turetilmis-sinifi nesne, kok-sinifi bir nesne
gibi davranabilir.

= Cunkud taretilmis-sinif kok-sinifin butun Uyelerine sahiptir.
Ayrica yeni Uyelere de sahip olabilir.

= Tdretilmis siniftan bir nesne, Kok siniftan bir nesneye
atanabilir.
= Kok-sinifi nesnelerse turetilmig-sinif gibi
davranamaz.

= Cunkud taretilmis sinif kok siniftan fazla Gyeye sahip
olabilir.

= KOk siniftan bir nesne tiuretilmis siniftan bir nesneye
atanamaz.

= Ancak atama operatorunu bu atamaya izin verecek
sekilde asiri yuklememiz mumkundur.
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Turetilmis sinif nesnesinin kok
sinifi nesneye donusumu

Public turt miras ile, kok ve turetilmis sinifi pointer
ve nesneleri karistirmanin ve eslestirmenin
dort yolu vardir:

1. Bir kok-sinifi pointer ile bir kok-sinifi nesneye isaret
etmeye izin verilir

2.  Bir tdretilmis-sinifi pointer ile bir kok-sinifi nesneye
isaret etmeye izin verilir

3.  Bir kok-sinifi pointer ile bir turetilmis-sinifi nesneye
iIsaret etmek muhtemel syntax hatasi olusturur veya
kod sadece kok-sinifl Uyelerini ifade eder aksi
takdirde syntax hatasi olusur

4.  Bir taretilmig-sinifi pointer ile bir turetilmis-sinifi
nesneye isaret etmek syntax hatasi olusturur veya
taretilmis-sinifi pointer ilk olarak kok-sinifina
donusturtulmelidir
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Inheritance(miras) ile

Yazilim Muhendisligi

= Siniflar genelde birbirlerine benzer ozellikler tasir:
= Ortak Ozellikleri kdk sinifa yerlegtirilir.

= Miras alma yolu ile yeni davraniglar (behaviors) ve
ozellikler (attributes) tlretilmis siniflar Gzerinde
olusturulur.

= KOk-sinifi Uzerinde degisiklik yapmak:

= Turetilmis siniflar, public ve protected arayuz
degistiriimedigi surece bir degisiklik gerektirmezler.

= Ancak tekrar derlenmeye intiyac¢ duyabilirler.

Bu guclu ozellik ISV (Independent Software Vendors) igin
oldukca cekicidir. Boylelikle 6zel siniflar lisansl olarak
uretilip nesne-programi formatinda kullanicilara sunulur
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Siniflar:
Employee
BirthDate

TelephoneNumber

Yanlis:
Employee BirthDate’ e

akrabadir, veya
Employee Telephone-
Number’ a akrabadir

Dogru:
Employee bir
BirthDate’ e sahiptir,
veya Employee bir
TelephoneNumber’ a
sahiptir

Miras’ a karsilik
Birlestirme

= (Miras) “Bir akraba dir” :

Bir sinifin diger bir siniftan turetilmesi ile

olusan akrabaliktir.
[Inheritance]

= (Birlestirme) “Bir akrabaliga sahiptir”:
Bir sinifin diger bir sinifi bir Uye olarak

icermesi sonucu akrabaliktir.
[Composition]
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Point

Circle

Cylinder

Ornek
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// Fig. 9.8: point2.h

// Definition of class Point
#ifndef POINT2 H

#define POINT2 H

#include <iostream>

using std: :ostream;

class Point {
friend ostream &operator<<( ostream &, const Point & );

public:
Point( int = 0, int = 0 ); // default constructor
void setPoint( int, int ); // set coordinates

int getX() const { return x; } // get x coordinate
int getY() const { return v; } // aget v coordinate

protected: // accessible to derived classes
int x, v; // coordinates of the point Point data tyeleri

}; <  Circle ‘dan ulagilabilir

olmasi i¢in

fendif protected’ dirlar
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++

Ornek (devami)

22 // Fig. 9.8: point2.cpp

23 // Member functions for class Point

24 #include "point2.h"

25

26 // Constructor for class Point

27 Point::Point( int a, int b ) { setPoint( a, b ); }
28

29 // Set the x and y coordinates

30 void Point::setPoint( int a, int b )

31 {

32 X = a;
33 v = b;
34 }

35

36 // Output the Point
37 ostream &operator<<( ostream &output, const Point &p )

38 {

39 output < '[' K p.x K", " KL p.v KL '1';
40

41 return output; // enables cascadinag

42 }
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& Ornek

// Fia. 9.9: circle2 . h

// Definition of class Circle
#ifndef CIRCILE2 H

#define CIRCLE2 H

Point

#include <iostream>
usina std: :ostream:

Circle

#include "bpoint2 h"

R
I R I N I

[y
N

class Cirecle : public Point {
friend ostream &overator<<( ostream &. const Circle & ):

=
w

Cylinder

=
[N

public:
// default constructor
Cirecle( double r = 0.0. int x = 0. int v = 0 ):

void setRadins( douhle ) : // set rad CirCIe data Uyeleri
double aetRadius () const: // retu . ‘
Cylinder ‘dan

double area() const: calculat - o
ulasilabilir olmasi icin
protected’ dirlar

B
o

B
o J

=
(o]

N
O

protected:
double r

N
jry

N
N
~

NN
[~V

#fendif



Bilisim Enstitlisii ++ Bilisim Enstitlisii ++ Bilisim Enstitisi ++ Bilisim Enstitiisii ++ Bilisim Enstitlisi ++ Bilisim Enstitlisi ++ Bilisim Enstittist

++

Ornek (devami

25
26
27
28
29
30
31
32

33
34

35
36
37
38
39
40
41
42
43

// Fig. 9.9: circle2.cpp
// Member function definitions for class Circle

#include <iomanip>

using std::ios;
using std::setiosflags;

using std: :setprecision;

#include "ecircle2.h"

// Constructor for Circle calls constructor for Point
// with a member initializer and initializes radius
Circle::Circle( double r, int a, int b )

Point( a, b ) // call base-class constructor

{ setRadius( r ); }

// Set radius
void Circle: :setRadius( double r )

{ radius = (r > 02?2 : 0 ); }
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Ornek (devami)

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

// Get radius

double Circle: :getRadius () const { return radius; }

// Calculate area of Circle
double Circle::area() const

{ return 3.14159 * radius * radius; }

// Output a circle in the form:
// Center = [x, y]; Radius = #.##
ostream &operator<<( ostream &output, const Circle &c )
{
output << "Center = " << static cast< Point > ( c )
<< "; Radius ="
<< setiosflags( ios::fixed | ios::showpoint )

<< setprecision( 2 ) << c.radius;

return output; // enables cascaded calls
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Ornek (devami

] 1 // Fig. 9.10: cylindr2.h
Point 2 // Definition of class Cylinder
3 #ifndef CYLINDR2 H
4 f#define CYLINDR2 H
5
Circle 6 #include <iostream>
7
8 wusing std::ostream;
9
10 #include "circle2.h"
Cylinder 11
12 class Cylinder : public Circle {
13 friend ostream &operator<<( ostream &, const Cylinder & ) ;
14
15 public:
16 // default constructor
17 Cylinder( double h = 0.0, double r = 0.0,
18 int x = 0, int y = 0 )

=
(o]
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rnek (devami)

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

void setHeight( double ); // set height
double getHeight() const; // return height

double area() const; // calculate and return area
double volume () const; // calculate and return volume
protected:
double height; // height of the Cylinder
};
#tendif

// Fig. 9.10: cylindr2.cpp

// Member and friend function definitions
// for class Cylinder.

#include "cylindr2.h"

// Cylinder constructor calls Circle constructor
Cylinder: :Cylinder( double h, double r, int x, int y )

Circle( r, x, v ) // call base-class constructor
{ setHeight( h ); }
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Ornek (devami)

40 // Set height of Cylinder

41 void Cvlinder: :setHeight( double h )

42 { height = (h > 0?h : 0 ); }

43

44 // Get height of Cylinder

45 double Cylinder: :getHeight () const { return height; }
46

47 // Calculate area of Cvlinder (i.e., surface area)

48 double Cylinder: :area() const

49 {

50 return 2 * Circle::area() +

51 2 * 3.14159 * radius * height; Circle: :area()
52 1 yeniden yazildx.

53

54 // Calculate volume of Cylinder

55 double Cylinder: :volume () const

56 { return Circle::area() * height; }

57

58 // Output Cylinder dimensions

59 ostream &operator<<( ostream &output, const Cylinder &c )
60 {
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rnek (devami

61 output << static_cast< Circle >( c )

62 << "; Height = " << c.height;

63

64 return output; // enables cascaded calls
65 }

66 // Fig. 9.10: £ig09 10.cpp
67 // Driver for class Cylinder
68 #include <iostream>

69

70 using std: :cout;

71 using std::endl;

72

73 #include "point2.h"

74 #include "circle2.h"

75 #include "cylindr2.h"

76

77 int main ()

78 {

79 // create Cylinder object

80 Cylinder cyl( 5.7, 2.5, 12, 23 );
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rnek (devami)

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

// use get functions to display the Cylinder
cout << "X coordinate is " << cyl.getX()

<< "\nY coordinate is " << cyl.getY¥Y()

<< "\nRadius is " << cyl.getRadius ()

<< "\nHeight is " << cyl.getHeight() << '

// use set functions to change the Cylinder's attributes

cyl.setHeight( 10 ) ;

cyl.setRadius( 4.25 );

cyl.setPoint( 2, 2 );

cout << "The new location,
<< ¢yl << '\n';

pRef cyl " in bir Point oldugunu saniyor. Bu
sebeple point gibi ekrana yazilir.

adius, and height of cyl are:\n"

cout << "The area of £yl is:\n"

Point &pRef = cvl; // PRef "t
cout << "\nCylinder printed as a Point is: "
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rnek

103 // display the Cylinder as a Circle

104 Circle &circleRef = cyl; // circleRef thinks it is a Circle
105 cout <<
106 << "\
107

vlinder printed as a Circle is:\n" << circleRef

a: " << circleRef.area()

return O;

Circle nesnesine Referans

circleRef cyl ‘inbirCircle
oldugunu saniyor. Bu sebele point gibi
ekrana yazilr




Coklu Miras

= Turetilmis-sinifin bir cok kok-
siniftan miras almasidir

= Yazilimin yeniden kullanimi
acisindan faydalidir, ama
nesnenin karmasik bir yapl
almasina neden olabilir
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& Ornek

1 // Fig. 9.11: basel.h

2 // Definition of class Basel

3 #ifndef BASEl1l H

4 #define BASEl H

5

6 class Basel {

7 public:

8 Basel( int x ) { value = x; }

9 int getData() const { return value; }

10 protected: // accessible to derived classes
11 int value; // inherited by derived class
12 };

13

14 #endif

15 // Fig. 9.11: base2.h

16 // Definition of class Base2

17 #ifndef BASE2 H

18 #define BASE2 H
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Ornek (devami)

19

20 class Base2 {

21 public:

22 Base2( char ¢ ) { letter = c; }

23 char getData() const { return letter; }

24 protected: // accessible to derived classes
25 char letter; // inherited by derived class

26 };

27

28 #endif

29 // Fig. 9.11: derived.h

30 // Definition of class Derived which inherits
31 // multiple base classes (Basel and Base2).
32 #ifndef DERIVED H

33 #define DERIVED H

34

35 #include <iostream>

36
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“ Ornek (devami)

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

using std::ostream;

Derived, Basel ve
#include "basel.h" Base2 den tiiretilmistir.

#include "base2.h"

// multiple inheritance
class Derived : public Basel, public Base2 {

friend ostream &operator<<( ostream &, const Derived & )

public:
Derived( int, char, double ) ;
double getReal () const;

private:

double real; // derived class's private data

}s

#fendif
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Ornek (devami)

55 // Fiag. 9.11: derived.cpp

56 // Member function definitions for class Derived
57 #include "derived.h"

58

59 // Constructor for Derived calls constructors for

60 // class Basel and class Base2.

61 // Use member initializers to call base-class constructors
62 Derived: :Derived( int i, char c, double f )

63 : Basel( i ), Base2( c ), real ( £ ) { }

64

65 // Return the value of real

66 double Derived::getReal() const { return real; }

67

68 // Displav all the data members of Derived

69 ostream &operator<<( ostream &output, const Derived &d )

70 {

71 output << " Integer: " << d.value

72 << "\n Character: " << d.letter

73 << "\nReal number: " << d.real;

74

75 return output; // enables cascaded calls

76 }
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Ornek (devami)

77 // Fig. 9.11: £ig09 11.cpp

78 // Driver for multiple inheritance example
79 #include <iostream>

80

81 using std::cout;

82 using std::endl;

83

84 #include "basel.h"

R85 #inclunde "basea? h"

86 #include "derived.h"

87

88 int main ()

89 {

90 Basel bl( 10 ), *baselPtr = 0; // create Basel object
91 Base2 b2( 'Z' ), *base2Ptr = 0; // create Base2 object
92 Derived d( 7, 'A', 3.5 ); // create Derived object
93

94 // print data members of base class objects

95 cout << "Object bl contains integer " << bl.getData()

96 << "\nObject b2 contains character " << b2.getData()

97 << "\nObject d contains:\n" << d << "\n\n";
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Ornek (devami

98

99 // print data members of derived class object

100 // scope resolution operator resolves getData ambiguity
101 cout << "Data members of Derived can be"

102 << " accessed individually:"

103 << "\n Integer: " << d.Basel: :getData ()

104 << "\n Character: " << d.Base2::getData/()

105 << "\nReal number: " << d.getReal () << "\n\n";
106

107 cout << "Derived can be treated as an "

108 << "object of either base class:\n"

109

110 // treat Derived as a Basel object

111 baselPtr = &d;
112 cout << "baselPtr->getData () i "

113 << baselPtr->getData() << '\n';
114

115 // treat Derived as a Base2 objec
116 base2Ptr = &d;

d nesnesi basel nesnesi gibi davranir

d base2 gibi davranan bir
nesnedir
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Ornek

117 cout << "base2Ptr->getData() yields "

118 << base2Ptr->getData() << endl;
119

121}




Sanal Fonksiyonlar
ve Coklubenzesim

= Daha kolay genisgletilebilen sistemleri
tasarlamayi ve gerceklestirmeyi saglar.

= Hiyerarside var olan butun sinif
nesnelerince kullanilabilen genel
yazilmis programlari kullanarak,
algoritmanin calismasi esnasinda hig
caba sarf etmeden veya cok kuguk
ilavelerle siniflar ilave etmeyi mumkun
Kilar.
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Sanal Fonksiyonlar

= Sanal fonksiyonlar:

= Daire, Ucgen, Dortgen, Kare vs. gibi bir
§eklller sinifinin kiimesini gozonune alalim.

= Her sekil kendisine ait tek ¢izim fonksiyonuna
sahiptir, ama bunlari cagirmak Shape kok-
sinifinin ¢izim fonksiyonu olan draw
fonksiyonunu cagirarak mumkun olabilir.

= Derleyici hangisini gagiracagini dinamik olarak belirler
(yani program calisirken belirlenir)

= Kok-sinifinda draw fonksiyonunu sanal olarak

tanimlayalim.

= Her turetilmis sinif icinde draw fonksiyonunu
tekrar tanimlayalim (override).
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Sanal Fonksiyonlar

= Bir Sanal Fonksiyon deklerasyonu:
= Kok-sinifindaki fonksiyon prototiplerinden once

virtual void draw() const;
Shape kok-sinifinda tanimlanir.

= Bir turetilmis sinif nesnesine isaret eden bir kok-
sinif pointer’t dogru draw fonksiyonunu gagiracak:

ShapePtr->draw () ;

= Eger turetilmis sinifta bir sanal fonksiyon tanimili
degilse, fonksiyon kok-siniftan miras alinir.
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Sanal Fonksiyonlar

’

= Sanal bir fonksiyona “.” Giye-segim-operat6ri ve spesifik
nesne adiyla bir referans yapildiginda, referans derleme
esnasinda tanimlanir ve aranan sanal fonksiyon bu
nesnenin sinifi icin tanimlanir. Buna “statik-baglanti”

denir
= ShapePtr->draw() ;
= Derleyici dinamik baglanti uygular.

= Fonksiyon calisma sirasinda belirlenir.

= KOk-sinifi pointer kullanarak turetilmig-sinif nesnesi
referans edersek, draw fonksiyonu devreye sokulmus
olur ve program taretilmis- siniflar icin dinamik olarak
dogru sinifin fonksiyonunu sececektir

= ShapeObject.draw() ;
= Derleyici statik baglanti uygular.
= Fonksiyon derleme sirasinda belirlenir.
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Programcinin herhangi
bir sekilde bir nesneyi
olugturmasina gerek
kalmaksizin soyut
siniflar Gzerinden
bu islem gergeklestirilir

Sovut kok siniflart:

TwoDimensionalShape
ThreeDimensionalShape

Somut Siniflar:

Square, Circle, Triangle
Cube, Sphere, Cylinder

Soyut ve Somut Siniflar
= Soyut (Abstract) siniflar

= Tek amac diger siniflar i¢in bir kok sinifi saglamaktir.

= Gercek nesneler tanimlamak icin cok geneldirler. Bir
nesne turetebilmek igin daha spesifik olmak gerekir.

= Pointer ve referanslari olabilir.

= Somut (Concrete) Siniflar
= Ornek nesneleri olan siniflardir.

= Gercek nesneler olugsturmak igin nesneye yonelik
ozellikler saglarlar.

= Soyut sinif olusturma

= Bir sinifin bir yada birden fazla sanal fonksiyonunu
sifira esitleyerek saf (pure) fonksiyon tanimlanabilir.

= Bir saf sanal fonksiyon ornegi:
virtual double earnings() const = 0;




