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Bir sinifin uyesi olan
nesneler (Composition)

= Siniflar, diger siniflardan nesne uyelere

*date1.h

classDate sahip olabilirler. Buna Composition denir
e = Uye nesneler, tanimlandiklari sirada
#include”date.h”™ — glusturulurlar (initializer bolimiinde
ey fh yazildiklari sirada degil).

#include”date1.h” g
. = Uye nesneler, uyesi olduklari siniftan
emply1.cpp

#include’emplyt.n”  once olugturulurlar.

#include "date1.h y e

Py " Software reusability "nin en yaygin
#include”emply1.h”  formu composition’ dur
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Ornek (Sinif Uyeler)

1 // Fig. 7.4: datel.h

2 // Declaration of the Date class.
3 // Member functions defined in datel.cpp
4 #ifndef DATEl1l H

5 #define DATEl H

7 class Date {

8 public:

9 Date( int = 1, int = 1, int = 1900 ); // default constructor
10 void print() const; // print date in month/day/year format
11 ~Date(); // provided to confirm destruction order

12 private:

13 int month; // 1-12

14 int day; // 1-31 based on month

15 int year; // any year
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Ornek (devami)

16

17 // utility function to test proper day for month and year
18 int checkDay( int )

19 };

20

21 #endif

22 // Fig. 7.4: datel.cpp

23 // Member function definitions for Date class.
24 #include <iostream>

25

26 using std::cout;

27 using std::endl;

28

29 #include "datel.h"

30

31 // Constructor: Confirm proper value for month;
32 // call utility function checkDay to confirm proper
33 // value for day.
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Ornek (devami)

34 Date::Date( int mn, int dy, int yr )

35
36
37
38
39
40

41
a2
43

44
45
46
47
48
49
50

{

}

if (mn > 0 && mn <= 12 ) // validate the month
month = mn;

else {
month = 1;

cout << "Month " << mn << " invalid. Set to month 1.\n";

year = yr; // should valiq Constructor

day = checkDay( dy ) ; // valid 1 ¢agrildiginda bu yaziy1
yazacak

cout << "Date object constructor for date ";

print() ; // interesting: a print with no arguments
cout << endl;
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Ornek (devami)

51 // Print Date obiject in form month/dav/vear

52 wvoid Date: :print() const
53 { cout << month << '/' << dav << '/' << vear; }

2% Destructor
55 // Destructor: provided to confirm destruction ord = o
cagrildiginda bu

56 Date: :~Date()
yaziy1 yazacak.

57 {

58 cout << "Date obiject destructor for date ";
59 print() ;

60 cout << endl;

61 1}

62

63 // Utilitv function to confirm proper dav value
64 // based on month and vear.

65 // Is the vear 2000 a leap vear?

66 int Date::checkDav( int testDav )

67 {

68 static const int davsPerMonth[ 13 1 =

69 {0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}:
70

71 if ( testDav > 0 && testDav <= davsPerMonth[ month 1 )

72 return testDay;
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Ornek (devami)

74 if ( month == 2 && // Februarv: Check for leap vear

75 testDav == 29 &&

76 ( vear % 400 == Il

77 ( vear $ 4 == 0 && vear % 100 '= 0 ) ) )

78 return testDav:

79

80 cout << "Dav " << testDav << " invalid. Set to dav 1.\n":
81l

82 return 1; // leave object in consistent state if bad value
83 1

84 // Fig. 7.4: emplyl.h

85 // Declaration of the Employee class.

86 // Member functions defined in emplyl.cpp
87 #ifndef EMPLY1 H

88 #define EMPLY1l H

89

90 #include "datel.h"

91

92 class Employee ({
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Ornek (devami)

93 public:

94 Employee( char *, char *, int, int, int, int, int, int );
95 void print() const;

96 ~Employee(); // provided to confirm destruction order

97 private:

98 char firstName[ 25 ];

99 char lastName[ 25 ];

100 const Date birthDate;

101 const Date hireDate; ‘\\\\\\\
102} ;

103
104#endif

105// Fig. 7.4: emplyl.cpp
106// Member function definitions for Emplovee class.

Bagka simiftan iki liye
tanimlandi!

107#include <iostream>
108

109using std: :cout;
110using std::endl;
111
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Ornek

(devami)

Const nesnelerdeki
tiyelere ilk degerler
ataniyor

Bu constructor tanimina
dikkat edin: aslinda
initializer aracilifiyla liye
nesnenin constructor’ una
bilgi aktariliyor.

112#include <cstring>

113#include "emplyl.h"

114#include "datel.h"

115

116Emplovee: :Emplovee ( char *fname, c *1name,

117 int bmonth,-int bday, int byear,
118 int th, int hday, int hyear )
119 : birthDate( bmonth, bdav, bvear ),

120 hireDate( hmonth, hday, hyear )

121 ¢

122 // copv fname into firstName and be sure that
123 int length = strlen( fname );

124 length = ( length < 25 ? length 24 );

125 strncpy( firstName, fname, length );

126 firstName[ length ] = '\0';

127

128 // copv lname into lastName and be sure that i
129 length = strlen( lname ) ;

130 length = ( length < 25 ? length 24 );

131 strncpv( lastName, lname, length );

132 lastName[ length 1 = '\0';

133
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Ornek (devami)

134 cout << "Employee ob-ject constructor: "

135 << firstName << ' ' << lastName << endl;
136}

137

138void Employee: :print() const

139{

Constructor
cagrildiginda bu yaziy1
yazacak

140 cout << lastName << ", " << firstName << "\nHired: ";

141 hireDate.print() ;

142 cout << " Birth date:

143 birthDate.print() ;

144 cout << endl;

Burada print de, date nesnesi de const
oldugu i¢in print fonksiyonu date nesnesini
kullanarak ekrana yazi yazabiliyor.

Print fonksiyonunun hig bir parametresi
olmadigina dikkat edin: Ciinkii print
fonksiyonu onu ¢agiran nesneye baglidir.

145}
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++

Ornek (devami)

146

147// Destructor: provided to confirm destruction order
148Employee: : ~NEmployee ()

149¢

150 cout << "Employee object destructor: "

151 << lastName << ", " << firstName << endl;

152}

153// Fig. 7.4: £ig07_04.cpp
154// Demonstrating composition: an object with member objects.
155#include <iostream>

156



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

++

Ornek (davami)

157using std: :cout;

158using std::endl;
159

160#include "emplyl.h" +— | S.a.tdece emply.h dosyast
yuklenmelidir. Bu dosya date.h.

dosyasini kendi yiikler.

161l

162int main()

163{

164 Employee e( "Bob", "Jones", 7, 24, 1949, 3, 12, 1988 );
165

166 cout << '\n';

167 e.print() ;

168

169 cout << "\nTest Date constructor with invalid values:\n";

170 Date d( 14, 35, 1994 ); // invalid Date values
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++

Program ciktisi

171 cout << endl;

172 return O;

173}

Dikkat: Hangi nesne ilk olarak
olusturuluyor ve yok ediliyor!
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Friend Fonksiyon ve Siniflari

Friend fonksiyon bir nesnenin ve
siniflarinin ozel ve korunan uyelerine

ulasabillir.

Ancak, friend fonksiyonlar sinifin uyesi
degildirler.

A nesnesi B nesnesinde friend olarak
tanimli ise, bu B nesnesini A nesnesinde
friend yapmaz.

Bir C nesnesinde B nesnesi friend ise, bu
A nesnesi icin C nesnesini friend
yapmaz.
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Friend bildirimleri

= Fonksiyon ismi prototipi ve turunden
once yazilirlar.

friend int myFunction( int x ) ;

= Sinif ismi ve turunden once
yazilirlar.

friend class ClassTwo;
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Friend private uyelere
ulasabillir

1 // Fig. 7.5: £ig07 05.cpp

2 // Friends can access private members of a class.

: #include <iostream> setX ’count S o

5 wusing std::cout; friend” dir (p.r.ivate

6 using std::endl; dataya ulasabilir).

7

8 // Modified Count class

9 class Count {

10 friend void setX( Count &, int ); // friend declaration

11 public:

12 Count() { x = 0; } // constructor

13 void print() const { cout << x << endl; } // output

14 private:

15 int x; // data member

13 b setX fonksi_yc?.nu _
18 // Can modify private data of Count becaus Count fm bir Liesl
19 // setX is declared as a fm olmadigindan norr_n_al
20 void setX( Count &c, int wval ) olarak tanimlanabilir.
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Program ciktisi

21 {

22 c.x = val; // legal: setX is a friend of Count
23 }

24

25 int main()

26 {

27 Count counter;

28

29 cout << "counter.x after instantiation: ";

30 counter.print() ;

31 cout << "counter.x after call to setX friend function: ";
32 setX( counter, 8 ); // set x with a friend

33 counter.print() ;

34 return O;

35 }



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

& Ornek

// Fia. 7.6: fia07 06.coo
// Non-friend/non-member functions cannot access

// oprivate data of a class.
#include <iostream>

usina std: :cout:

usina std::endl: cannotSetX count icin bir
friend olmadigindan private
dataya ulagsamaz

// Modified Count class
class Count {
public:

el
P oowagourswner

12 Count() { x = 0: } // constructor
13 void orint() const cout << x << endl: } // output
14 orivate:

15 int x: // data /member

16 1}

17

18 // Function tries to modifv private data of Count.

19 // but canno® because it is not a friend of Count.

20 wvoid cannotSetX( Count &c. int wval )

21 {

22 c.x = val: // ERROR: 'Count::x' is not accessible

N
w
—
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Programin Ciktisi

24

25 int main()

26 {

27 Count counter;

28

29 cannotSetX( counter, 3 ); // cannotSetX is not a friend
30 return O;

31 }

Private dataya ulasilamadigindan
olusan bir derleyici hatasi
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This pointer’ inin kullanimi

= This pointeri her nesnenin kendi adresine ulasimi saglar.

= Nesnenin bir pargasi degildir, nesnenin uyelerine erismek
icin kullanilabilecek bir pointer’ dir.

= Employee tlrindeki bir sinifin non-constant Uye
fonksiyonu igin const this pointer’ i gosterimi (Employee
nesnesini gosteren const pointer)

Employee * const

= Employee turindeki bir sinifin constant uye fonksiyonu
icin const this pointer’ in gosterimi (const Employee
nesnesini gosteren const pointer)

const Employee * const
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This pointer’ inin kullanimi

= This pointer ornekleri
this->x veya
( *this ).x
= |c-ice fonksiyon Uyesi gagrimini
mumkun Kilar.
= Fonksiyon kendi nesnesinin adresi ile

geri doner ve bu nesnenin diger
fonksiyonlarda da kullaniimasina imkan

saglar:
{ return *this; }
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This pointer’ inin kullanimi

= setHour, setMinute, ve setSecond uye fonksiyonlarinin
hepsinin geri donls degeri *this pointer’ idir (kendi
nesnesinin adresi).

= Bu komut calisinca:

t.setHour(1).setMinute(2).setSecond(3);

= t.setHour(1) 6nce calistirilir, geriye *this (t’ nin
adresi ile) doner. Yani ifade asagidaki gibi olur:

t.setMinute(2).setSecond(3);

= t.setMinute(2) kismi calisinca nesnenin adresini
tekrar dondirerek t.setSecond(3); halini alir.

= t.setSecond(3), nesnenin adresini tekrar
dondurerek t olur.
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Ornek (this pointer’ i
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19
20
21
22
23
24

// Fia. 7.7: £fia07 07.coo
// Usina the this pointer to refer to obiect members.

#include <iostream>

usina std: :cout:
usina std::endl:

class Test {

public:
Test( int = 0 ):
void orint () const:

x ' i => operatorii
kullanarak ekrana
yazdirmak

// default constructor

private:

int x: Direkt olarak x
LE ekranda goriiniir.

Nokta operatorii(.) kullanilarak x

Test: :Test( int a ) { x

void Test::orint () const
{
cout << " X =
<< "\n this->x
<< "\n(*this) .x

goriintiilenir fakat (.) operatoriiniin
a: v // cohetd Oncelik seviyesi * operatoriinden
daha fazla oldugu i¢in parantez
[0 ardqund ) kyllanilmalidir

<< x
" K<L this->x

" KL ( *this ) _x << endl:
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++

Program ciktisi

25 int main|()

26 {

27 Test testObiject( 12 );
28

29 testObject.print() ;

30

31 return O;

32 }

Her ti¢ metot da ayni sonucu
verir
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Ornek Il (this
pointer i)

© 00 JdJ oo 1 & W N BB

S L e
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// Fig. 7.8: time6.h

// Cascading member function calls.

// Declaration of class Time.

// Member functions defined in time6.cpp

#ifndef TIME6 H
#define TIME6 H

class Time {

public:
Time( int = 0, int =0,
// set ctions

Dikkat Time & ... fonksiyonu
Time nesnesinin adresini
dondiirur.

int = 0 ); // default constructor

Time &setTime( int, int, int ); // set hour, minute, second

Time &setHour( int );
Time &setMinute( int );

Time &setSecond( int );

// set hour
// set minute

// set second
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Ornek Il (this
pointer i)

19 // get functions (normally declared const)

20 int getHour () const; // return hour

21 int getMinute() const; // return minute

22 int getSecond() const; // return second

23

24 // print functions (normally declared const)

25 void printMilitary() const; // print military time
26 void printStandard() const; // print standard time
27 private:

28 int hour; // 0 - 23

29 int minute; // 0 - 59

30 int second; // 0 - 59

31 };

32

33 #endif
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Ornek Il (this
pointer i)

34
35
36
37
38
39
40
41
42
43
44
45
46
47

// Fig. 7.8: time.cpp

// Member function definitions for Time class.

#include <iostream>

using std::cout;

#include "time6.h"

// Constructor function to initialize private data.
// Calls member function setTime to set variables.

// Default values are 0 (see class definition).

Time: :Time( int hr, int min,

{ setTime( hr, min,

sec ) ;

int sec )

}
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Ornek Il (this
pointer i)

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

// Set the values of hour, minute, and second.

Time &Time: :setTime( int h, int m, int s )

{

// Set the hour value

Time &Time: :setHour( int h )

{

setHour( h );
setMinute( m ) ;
setSecond( s );

return *this;

// enables cascading

*this degerinin dondiiriilmesi ile i¢-
ice fonksiyonlar cagirilabilecek.

hour = ( h >= 0 & h 4 ) ?h : 0;

return *this;

// enables cascading
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Ornek Il (this
pointer i)

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

// Set the minute wvalue
Time &Time: :setMinute( int m )

{
minute = (m > 0 §8& m< 60 ) ? m : O;

return *this; // enables cascading

// Set the second wvalue

Time &Time: :setSecond( int s )

{

second = (s > 0 && s < 60 ) ? s : 0;

return *this; // enables cascading

// Get the hour value

int Time::getHour () const { return hour;

}
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Ornek Il (this
pointer i)

84 // Get the minute value

85 int Time: :getMinute() const { return minute; }
86

87 // Get the second value

88 int Time: :getSecond() const { return second; }
89

90 // Display military format time: HH:MM

91 void Time: :printMilitary () const

92 {

93 cout << ( hour < 10 ? "O" : "" ) << hour << ":"
94 << ( minute < 10 ? "O0" : "" ) << minute;
95 1}

96

97 // Display standard format time: HH:MM:SS AM (or PM)
98 void Time: :printStandard() const

99 {

100 cout << ( ( hour == |l hour == 12 ) ? 12 : hour % 12 )
101 << ":" << ( minute < 10 ? "O" : "" ) << minute

102 << ":" << ( second < 10 ? "O" : "" ) << second

103 << ( hour < 12 ? " AM" : " PM" );

1041}
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Ornek Il (this
pointer i)

105// Fig. 7.8: £ig07_08.cpp

106// Cascading member function calls together
107// with the this pointer
108#include <iostream>

109

110using std: :cout;
111using std::endl;

112

113#include "time6.h"

114 I¢-ice fonksiyon cagirilmasina dikkat!

115int main()

116

117 Time t;

118

119 t.setHour( 18 ) .setMinute( 30 ) .setSecond( 22 );
120 cout << "Military time: ";

121  t.printMilitary();
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Ornek Il (this
pointer i)

122

123

124

125

126

127

128

129

130}

cout << "\nStandard time: ";

t.printStandard() ;

cout << "\n\nNew standard time: ";

t.setTime( 20, 20, 20 ) .printStandard() ;

cout << endl;

return O;

printStandard fonksiyonu nesnenin adresini
dondiirmedigi i¢in sadece en sondaki i¢-ige
fonksiyon olabilir.

Yani t.printStandard () .setTime () ;
yazilsa idi compiler hata verirdi.
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new Ve delete Operatorleri ile
Dinamik Bellek Kullanimi

* malloc ve free yerine bellek tahsisati yapmak
icin daha ustun C++ fonksiyonlaridir.

malloc allocate ~ ® new ile bir nesne olusturulur, onun

edilen hafiza constructor’ unu ¢agirir ve dogru tirde bir
o I pointer geri déndurdur.

} = delete nesneleri yok eder ve hafizayi serbest
fakat C++ da bu birakir.

kolaylikl al ~ I '
cayia sadaill s new ornekleri:c de ~typeNamePtr=malloc(sizeof(TypeName));

TypeName *typeNamePtr;
Eger new hafizada T N i icin bi int lust K-
Bk bliamaz> ypeName nesnesi i¢in bir pointer olusturmak:
sa 0 pointer geri typeNamePtr = new TypeName;

e " new TypeName nesnesini olusturur, geri
donils degeri typeNamePtr pointer’ ina atanir.
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new Ve delete Operatorleri
le Dinamik Bellek Tahsisati

delete ornekleri:

delete typeNamePtr;
*typeName nesnesinin destructor’ u ¢agrilir ve
kullandigi bellek bosaltilir.
delete [ ] arrayPtr; dizi dinamik olarak silinir.
Nesnelere ilk deger vermek:
double *thingPtr = new double(3.14159) ;
*double turden nesneye ilk deger olarak 3.14159
ataniyor.

int *arrayPtr = new int[ 10 ];
"arrayPtr pointer’iile 10 elemanl int tlriden dizi
olusturmak.
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Ornek:

martian sinifindan
tremis tum nesne
ler eger
martianCount’ u bil
meleri ve guncel
veri almalari gereki
yorsa sadece bir
kopyasi ¢ogaltilir
buda static ile olur

static Sinif Uyeler

"static Uye, sinifinin butin nesnelerince paylasilir.
*Normal olarak her nesne kendi kopyasini kullanir.
=Tek bir veri tum sinif uyelerince kullanilacaksa
yararlidir. Bu tek veriyi her nesne degistirebilir.
*Global bir degiskenden farki, sadece o sinif
nesnelerinin ulasabilmesidir.

*Dosya faaliyet alani icinde ilk deger verilir.

*Hicbir nesne olusturulmasa bile static Uye
olusturulur.

*Fonksiyon da, datalar da static olabilir.

*Public, private veya protected olabilir.
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static sinif uyeleri

sstatic degiskenlere kendi sinifindan herhangi bir

nesne ulasabilir.
=public static degerlere ‘scope resolution” (::)

operatoru ile ulasilabilir:

Employee: :count
=private static degerlere bir sinif hic nesnesi
olmadiginda sadece public static Uye

fonksiyonundan ulasilabilir. “scope resolution’ (::)
operatoru ve fonksiyon ismi kullanilarak:

Employee: :getCount ()
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static fonksiyonlar

=static uye fonksiyonlar statik
olmayan data ve fonksiyonlara
ulasamazlar.

*Bir static fonksiyon icin This

pointer yoktur. Nesnelerden
bagimsizdirlar.
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P Ornek (static fonksiyonlar)

1 // Fig. 7.9: employl.h

2 // An employee class

3 #ifndef EMPLOY1 H

4 #define EMPLOY1 H

5

6 class Employee ({

7 public:

8 Employee( const char*, const char* ); // constructor

9 ~Employee () ; // destructor

10 const char *getFirstName() const; // return first name
11 const char *getLastName () const; // return Static uye fOl’lkSiYOIl
L bildirimi
13 // static member func

14 static int getCount(); // return # objects instantiated

[
o1
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Ornek (devami)

16 private:

17 char *firstName;

18 char *lastNama; Static liye degisken
19 bildirimi

20 // static data membe

21 static int count; // number of objects instantiated

22 };

23

24 #endif

25 // Fig. 7.9: employl.cpp

26 // Member function definitions for class Employee
27 #include <iostream>

28

29 using std: :cout;

30 using std::endl;

31
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Ornek (devami

32 #include <cstrina>

33 #include <cassert>

34 #include "emplovl.h"

35

36 // Initialize the static data member
37 int Emplovee::count = 0;

38

39 // Define the static member function that

40 // returns the number of emplovee obijects instantiated.
41 int Emplovee: :getCount() { return count: 1}
42

43 // Constructor dvnamicallv allocates spa

Dinamik bellek tahsisati
assert ile test edilir.

44 // first and last name and uses str
45 // the first and last names int

46 Emplovee: :Emplovee( const c i . const char *last )
47 {

48 firstName = new ( first ) + 1 1:

49 assert( firstName // ensure memorv allocated
50 strcov( firstName, £fi ) ;

51

52 lastName = newatharl strlen( last ) + 1 1:

53 assert( lastName '= 0 ) // ensure memorv allocated

54 strcpy( lastName, last );
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Ornek (devami)

55

56 ++count; increment static count of employees

57 cout << "Employee C tructor for " << firstName

58 << ' ' << lastName << alled." << endl;

59 1} .

60 Bir constructor - destructor

~-| cagrildiginda static count
degiskeni degigir.

61 // Destructor deallocates dynamically al
62 Employee: :~Employee ()

63 {

64 cout << "~Employee () ca d for " << firstName
65 << ' ' < las e << endl;

66 delete [] firs e; // recapture memory

67 delete [] // recapture memory

68 -—-count; // decrement static count of employees
69 1}

70



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

Ornek (devami)

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

// Return first name of employee

const char *Employee::getFirstName () const

{

// Const before return type prevents client from modifying
// private data. Client should copy returned string before
// destructor deletes storage to prevent undefined pointer.

return firstName;

// Return last name of employee

const char *Employee::getLastName () const

{

// Const before return type prevents client from modifying
// private data. Client should copy returned string before
// destructor deletes storage to prevent undefined pointer.

return lastName;
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88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

Ornek (devami)

// Fig. 7.9: £ig07 09.cpp
// Driver to test the employee class

#include <iostream>
Constructor new ‘den | Hic Employee nesnesi yoksa
using std:icout; | oo5irdisindan dolayr | getCount ‘asmifismi (: :) ile
using std::endl; BT s erisﬂin

#include "employl.h"

int main()

{

cout << "Number of emplgy¥ees before instantiation is "

<< Employee: :getCount () <<\endl; // use class name

Employee *elPtr = new Employee( "Susan", "Baker" );

Employee *e2Ptr = new Employee( "Robert", "Jones"_

cout << "Number of employees after instantiation is "
<< elPtr->getCount() ;

cout << "\n\nEmployee 1: "
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Ornek (devami

109
110
111
112
113
114
115
116
117
118
119

120
121
122
123

124}

<<
<<
<<
<<
<<

delete elPtr; // reca

elPtr =

delete e2Ptr; // recapture memory

e2Ptr =

cout <<

<<

elPtr->getFirstName ()

" " << elPtr->getLastName ()
"\nEmployee 2: "

e2Ptr->getFirstName ()

" " << e2Ptr->getLastName () << "\n\n";

0;

0;

"Number of employees after deletion is "

Employee: :getCount () << endl;

return O;
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++

Program ciktisi

Count sifira geri
doner




