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Data soyutlamak
ve bilgi gizlemek

| =Data soyutlamak ve bilgi gizlemek (Data

o Abstraction and Information hiding) sinif ve

;I\:?;?Q.aﬁk anlam fonksiyonlarin igerigine f_a;la bagimli olmayan

programlar yazilabilmesini saglar, kullanim

;::E:Z?ryar integer't hatalarini onler. Sadece gerekli detaylar (LIFO
y last-in,first out] yapisi) gosterilerek

Poore ooe Kullaniimalari saglanir.

e =Soyut veri tipleri(ADTs) ne int, float ornek

sinirhdir olarak verilebilir.
a0t aatarepresentaion O T+ yeni veri turleri olusturularak genigleye

*operations bllen b"' d||d|r
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Ornek:
soyut dizi veri turleri

=Programci bir ADT dizisi olusturabilir.

»Standart dizi yapisina yeni kapasiteler ilave eder:
=Aralik kontrolu,
=Dizinin herhangi bir sayidan baslayabilmesi,
=Dizi - Dizi atamasi yapabilme,
=Dizi — Dizi karsilastirmasi yapabilme,
=Dizi giris /cikis islemleri,
=Kendi buyuklugunu bilme,
*Daha fazla elemani kapsamak icin
genigleyebilme ozellikleri eklenebilir.



Ornek:
soyut string veri turu

=C++’ da hazir string tipi yoktur.
*Bu maksimum performans icindir.
=Ancak string soyut veri turunu
olusturmak ve tamamlamak icin
mekanizmalar mevcuttur.

=C++’ da ANSI/ISO standartlarinda
string sinifi da vardrr.
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Ornek: Queue ADT tipi

=Bir kuyrukta beklemeye benzer: ilk giren-ilk
cikar (FIFO [First in, first out]).

"Enqueue: Her seferinde bir elemani kuyrugun
arkasina koyar.

"Dequeue: Her seferinde bir elemani kuyrugun
onunden allr.

=Islemlerin ayrintisi gizlidir.

=Kullanirken data yapisina dogrudan
erisilemez.

=Sadece queue Uye fonksiyonlari gizli i¢c yapiya
erisebilirler.
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Proxy siniflar

*Proxy sinif, diger bir sinifin arayuzu olarak
calisan, bu diger sinifin public kismini da
gizleyen ve sadece public arayuzunu kullanan
sinif olarak bilinirler ve kullanilan sinif hakkinda
hicbir sey bilmeden, onu kullanabilmeyi saglar.
=On sinif bildirimi, bir nesne bildiriminde
bulunurken sadece bir pointer ile bildirim
yapiimasidir. Bu sekilde bir header file bildirimi de
yapmaksizin o sinif kullanilabilir. Genel Ifadesi:
class ClassToload;
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++

Ornek (Proxy Sinif)

1 // Fig. 7.10: implementation.h
2 // Header file for class Implementation
3

4 class Implementation {

5 public:

6 Implementation( int v ) { value = v; }

7 void setValue( int -
Implementation gizlemek

8 int getValue () cong

istedigi bir private veriye

7 sahiptir
10 private:

11 int value; On simif bildirimi

12 };

13 // Fig. 7.10: intecr
14 // Header fil or interface.cpp
15 class Implementation; // forward class declaration

16
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Ornek (devami)

Proxy Sinift > 17 class Interface { Proxy class Interface,
18 public:

Implementation sinifi i¢in bir arayiiz

19 Interface( int ); gﬂaigahsu:

20 void setValue( int ); // s

21 St GeETELAl) e | Implementation sinificin sadece
22 ~Interface() ; bir pointer bildirimi yapilir . Bu bize
23 sl detaylar1 gizleme imkani tanir.

24 Implementation *ptr; // requires previous

25 // feruard daclaration

26 }: Implementation dosyas1 interface.cpp
27 // Fia. 7.10: interface.cop Interface proxy sinifi i¢in iiye

28 [/ befinition of Cla:m“}me’ fonksiyonlar igerir. Implementation
29 #include "interface. sinifinin header dosyasi

30 #include "implementation.h" c q
(implementation.h) sadece burada

31
32 Interface::Interface( int v ) yuiklenir.
33 : ptr ( new Implementation( v ) ) { }
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Ornek (devami)

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

// call Implementation's setValue function
void Interface::setValue( int v ) { ptr->setValue( v ): }

// call Implementation's aetValue function
int Interface::adetValue() const { return ptr->agetValue():@ }

Interface: :~Interface() { delete ptr: }

// Fia. 7.10: fia07 10.cop

// Hidina a class’s private data with a proxv class.
#include <iostream>

interface. cpp derlenmistir ve
interface.h header dosyasi
e sayesinde programa dabhil edilir.
#include "interface.h" Kullanic proxy smifi ve gizli sinif
arasindaki iliskiyi goremez..

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

Program ciktisi

51 int main ()

Sadece Interface.h ! Implementation

= | «—| smuft ile ilgili higbir bilgi goziikmez!
53 Interface i( 5 );

54

55 cout << "Interface contains: " << i.getValue ()

56 << " before setValue" << endl;

57 i.setValue( 10 ) ;

58 cout << "Interface contains: " << i.getValue ()

59 << " after setValue" << endl;

60 return O;

61 }
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Ne amacliyoruz!

*Nesne Yonelimli Programlamanin (OOP) en
onemli avantaji, yazilan kodun maksimum miktarda
tekrar kullanilabilir olmasidir.

=Bunu saglamak i¢cin genel yapi soyutlanir, bilgiler
gizlenir. Kullanan kisiler, isteseler bile, kodunuza
siki sikiya bagli programlar yazamazlar.

*Bu ise nesneleri yazan programcilara, istedikleri
zaman nesnelerin arayuzlerini (public kisimlarini
veya proxy siniflari) degistirmeden tum i¢ yapiyi
degistirebilme olanagi saglar.

=Kullanimda ise, degisik nesnelere standart bir
arayuz sunarak programlamayi kolaylastirir.
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Operator Asiri-yuklemesi

=Operator asiri-yliklemesi C++’ a operatorlerin
nesneler uzerinde de calisabilmesi yetenegini
saglar.
*Bu sayede geleneksel operatorler, kullanicilarin
tanimladigi nesnelerle de calisabillir.
*Ancak ¢cok 0zen gerektirir, program kolayca
anlasilmaz bir hal alabilir.
=C++" de zaten asiri-ylklenmis operatorler vardir:
=<< hem stream girisi operatoru hem de bitwise
shift operatoru olarak calisir.
=+  — vb. operatorler deqisik turlerle calisir.
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Operatoru Asiri-yuklemek

*Normalde oldugu gibi bir fonksiyon yazin.

=Fonksiyon ismini ‘operator’ anahtar

kelimesine bitisik olarak operator ismi
~olarak verin.

“AlamaOperaot a\Mesela ‘operator+’ adli fonksiyon ‘+
suikioperater  OPETAtOTUNU agiri yukler. o
explicitolarak  wKullanirken: nesnelerle calisirken =" ve
asiri-yukleme

gerektirmez & disindaki tim operatorlerin asiri-
yuklenmesi zorunludur.

&:Adres Operatoru



Sinirlamalar
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Operator Asiri-yuklemesindeki

Asiri-viklenebilen Operatodorler

+ —_ * / % A & |
~ ! = < > += -= *=
/= %= A= &= |= << >> >>=
<<= == 1= <= >= && | ] ++
-— ->* , -> [1] () new delete
new|] delete][]
Asiri-yuklenemeyen Operatorler
Lx sizeof

unary ve binary versiyonlari vardir ve ayri-ayri

asiri-yuklenirler




Operator Asiri-yuklemesindeki
Sinirlamalar

=Qperator oncelikleri asiri-yukleme ile
degistiriiemez.

=Operatorlerin igslem yonu degistirilemez.
=Operand sayisi degistiriiemez:

=|ki operandli operatdrler tek operandli,
tek operandli operatorler iki operandli
yapilamaz.



Operator Asiri-yuklemesindeki
Sinirlamalar

=&, *, + ve — operatorlerinin hem iki hem de
tek operandli versiyonlari vardir. Ikili ve tekli
versiyonlar ayri ayri asiri yuklenmelidir.
*Yeni operator tanimlanamaz. Sadece var
olanlar asiri yuklenebilir.

=\/ar olan tipler icin operatorler asiri-
ylUklenemez. Mesela iki integer’ In toplanma
yontemi degistiriliemez. Derleyici hata verir.



Bilisim Enstitiisii ++ Bilisim Enstitlisi ++ Bilisim Enstitlisii ++ Bilisim Enstitisii ++ Bilisim Enstitlisii ++ Bilisim Enstitlisii +-+ Bilisim Enstitusd

Operator Fonksiyonlar:
Uye yada Friend Fonksiyon?

=Uye fonksiyon mu olacak?
=(), [ 1, -> yada atama operatorleri asiri
yukleniyorsa, mutlaka tUye fonksiyon kullaniimali.
=Uye fonksiyon kullanilacaksa, Operatorin sol
tarafi mutlaka kendi sinifindan bir nesne
olmalidir. EQer sol taraf kendi sinifindan bir
nesne degilse, operator fonksiyonu kesinlikle Uye
olamaz.

=Uye fonksiyon olmayacaksal!
=Eger public yada private uyelere erigilmesi
gerekiyorsa mutlaka friend fonksiyon olmalidir.
=*Operandlarina ulasma hakki olmalidir.
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Stream Operatorlerini
Asiri yuklemek

Stream insertion  =<< ve >> operatorlerini asiri ylkleyelim.

Stream extraction  .g; savede kullanici tanimli-tiplerle girig-cikis islemi
yapabiliriz.
=Sol tarafin tiri ostream & ve istream & olacak.
=Sol taraf kendi sinifindan olmadigindan, Uye fonksiyon
olarak tanimlayamayiz.
*Private data uyelerine ulasmak icin friend fonksiyon
olmalilar.
=Eger friend fonksiyon olarak tanimlanmamiglarsa;
public’ de tanimli set ve get fonksiyonlari lizerinden
private data’ ya ulasirlar. Performans gereksinimi
nedeniyle bu fonksiyonlar inline yapilir.
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Ornek
(Stream Asiri Yukleme)

// Fig. 8.3: £ig08 03.cpp

// Overloading the stream-insertion and
// stream-extraction operators.

##include <iostream>

using std: :cout;
using std::cin;

using std::endl;

© 00 Jd oo 1 & W N B

using std::ostream;

[
o

using std::istream;

>> ve << operatorlerinin fonksiyon
#include <iomanip> prototipine dikkat edin:

R R R
W N R

friend fonksiyon olmalari gereklidir.

=
1=

using std::setw;

class PhoneNumber { ‘////

friend ostream &operator<<( ostreamé&, const PhoneNumber & ) ;

L
o J o WU

friend istream &operator>>( istreamé&, PhoneNumber & ) ;

[
O
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++

Ornek(devami)

20 private:

21 char areaCode[ 4 ]; // 3-digit area code and null
22 char exchange[ 4 ]; // 3-digit exchange and null
23 char line[ 5 ]; // 4-digit line and null

24 };

25

26 // Overloaded stream-insertion operator (cannot be
27 // a member function if we would like to invoke it with
28 // cout << somePhoneNumber;) .

29 ostream &operator<<( ostream &output, const PhoneNumber &num )

30 {

31 output << " (" << num.areaCode << ") "

32 << num.exchange << "-" << num.line;

33 return output; // enables cout << a << b << c¢;
34 }

35
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Ornek(devami)

36 istream &operator>>( istream &input, PhoneNumber &num )

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

{

int main ()

{

//
input >> setw( 4 ) >> num.areaCode; //

//

input.ignore() ;

input.ignore( 2 );

input >> setw( 4 ) >> num.exchange; //
input.ignore() ; //
input >> setw( 5 ) >> num.line; //

N o

skip (

input area code
skip ) and space
input exchange
skip dash (-)

input line

SS O SS ~ .

Fonksiyon cagirilirken cin >> phone; seklinde,
tanimlanirken operator>>(cin, phone); seklinde
olduguna dikkat edin!

cin fonksiyon icinde input, phone ise num adi ile

PhoneNumber phone’| fonksjyon taniminda yeraliyor.

cout << "Enter phone number in the form (123) 456-7890:\n";

// cin >> phone inv
// issuing the
cin >> phone;

es operator>> function by

1l operator>>( cin, phone ).
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++

Program ciktisi

57 // cout << phone invokes operator<< function by

58 // issuing the call operator<<( cout, phone ).

59 cout << "The phone number entered was: " << phone << endl;
60 return O;

61 }
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Tek operandli Operatorlers
Asiri-Yuklemek

=Tek operandli yada operandsiz olarak tanimlanabilir.
*Genel olarak asiri-yukleme Uye fonksiyonu ile
gerceklestiriimelidir. Sinif iceriginin kapali mimarisini
deleceginden friend fonksiyon kullanmaktan kaginin.

me:gg’f;jrt]';ion *Bir member fonksiyonu olarak deklarasyon ornegi:
olarak deklare class String {
edilir, glinki public:
non-statik dataya bool operator! () const;
erismesi gerekir e
};

=Uye olmayan fonksiyon ile deklerasyon drnegi:
class String {
friend bool operator! ( const String & )

}
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Iki operandli Operatorleri
Asiri-yuklemek

=|ki operandli non-static Uye fonksiyona Ornek:
+= ‘j asir-ylkleyelim
class String {

public:

const String &operator

+=( const String
& );

};

y +=z ile y.operator+=(z) aynidir.
=operator+= member function (non-statik)
(naon-ctatik vvarivve 1ilaemak icin)
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Iki operandli Operatorleri
G Asiri-yiiklemek

=|ki operandli non-member fonksiyona

Ornek: += asiri-yiklemesi (non-member olarak)

class String {

friend const String &operator+=(
String &, const String &);

}

y +=z ile operator+=(y, z) aynidir.
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Ornek Calisma
(Dizi Sinifr)

Bir Dizi Sinifi olusturalim. Bu sinifin
standart dizilere gore fazladan su ozellikleri

icersin:

=Sinir Kontrolu,
=Dizi - Dizi atanabilme,

=*Kendi eleman sayisini bilme,
<< ve >> ile tum dizinin okunup-

yazdirilabi
i==ve I=|
karsilastiri

mesi,
e Dizi - Dizi

abilmesi.
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“" Ornek : array sinif

1 // ¥ia 8 4:- arravl h

2 // Simple c~lass Arrav (for inteacears)

2 #ifndef ARRAY1 H

4 #Aafina ARRAV1 H

L)

A #inclnde <iostraam>

7

2 mneina etd: -astraam:

9 mneina etd-: -istream:

10

17T elass Arrav {

12 friend anstream fonerator<<( anstream & const Arrav & ) :
1 friend distream foneratar>>( istream & Arrav £ )

14 pnhlic:

15 Arrav( int = 10 )\ : / 2111 +

1A Arrav( const Arrav £ ) // cony lekat butun Operatf)rler
17 ~Arrav() - // Ade o g

1R int aetSizel() consat: M{A Slnlflglnde tanlmlanmls'
19 conaet Arrav Loneratrar=( const Arrav £ c /) assiaon arravs
20 bonl oneratar==( const Arrav & ) const: 7/ combara acnal
21

22 // Determine if two arrave are not 121 and

23 // retnrn trne. otherwise retnrn False (n1ses obperator==)
24 bonl onaratar!=( const Arrav L&richt Y conat

25 { return ! ( *this == right ); }
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rnek (devami)

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

int &overatorl1( int ): // subscript overator
const int &overatorl1( int ) const: // subscript operator
static int aetArravCount () : // Return count of
// arravs instantiated.
private:
int size: // size of the arrav
int *ptr: // pointer to first element of arrav
static int arravCount: // # of Arravs instantiated
}:
##tendif
// Fia 8.4: arravl.cppo

// Member function definitions for class Arrav
#include <iostream>

usinag std: :cout:
usina std::cin:
usinag std::endl:

#include <iomanip>

using std: :setw;
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“ Ornek (devami)

49
50 #include <cstdlib>
51 #include <cassert>

52 #include "arrayl.h"

53

54 // Initialize static data member at file scope

55 int Array::arrayCount = 0; // no obijects vet

56

57 // Default constructor for class Array (default size 10)
58 Array::Array( int arraySize )

59 {

60 size = ( arraySize > 0 ? arraySize : 10 );

61 ptr = new int[ size ]; // create space for array

62 assert( ptr '= 0 ); // terminate if memory not allocated
63 ++arrayCount; // count one more object

64

65 for ( int i = 0; i < size; i++ )

66 ptr[ i 1 = 0; // initialize array

67 1}

68
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Ornek: array sinif icin
kopyalama constructor

69 // Copv constructor for class Arrav

70 // must receive a reference to prevent infinite recursion

71 Arrav::Arrav( const Arrav &init ) : size( init.size )

72 {

73 ptr = new intl size 1: // create svace for arrav

74 assert( otr '= 0 ): // terminate if memorv not allocated
75 ++arravCount; // count one more obiect

76

77 for ( int i = 0; i < size: i++ )

78 ptrl 1 1 = init.ptrl i 1: // coov init into obiect

79 1}

80

81 // Destructor for class Arrav
82 Arrav: :~Arrav ()

83 {

84 delete [1 otr: // reclaim space for arrav
85 --arravCount: // one fewer obiect

86 1}

87

88 // Get the size of the arrav
89 int Arrav::getSize() const { return size: 1}
90
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++

Ornek (devami)

91 // Overloaded assianment overator

92 // const return avoids: ( al = a2 ) = a3

93 const Arrav &Arrav::operator=( const Arrav &riaht )

94 {

95 if ( &riaht !'= this ) { // check for self-assianment

96

97 // for arravs of different sizes., deallocate oriainal

98 // left side arrav. then allocate new left side arrav.
99 if ( size '= riaght.size ) {

100 delete [1 ptr: // reclaim svace

101 size = right.size; // resize this obqject

102 ptr = new int[ size 1; // create space for array copvy
103 assert( ptr '= 0 ); // terminate if not allocated
104 }

105

106 for ( int i = 0; i < size; i++ )

107 ptr[ i ] = right.ptr[ i 1; // copy array into object
108 }

109

110 return *this; // enables x =y = z;

111}

112
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++

Ornek: iki dizinin

esitliginin kontrolu

113// Determine if two arrays are equal and

114// return true, otherwise return false.

115bool Array: :operator==( const Array &right ) const
1161

117 if ( size != right.size )

118 return false; // arrays of different sizes
119

120 for ( int 1 = 0; i < size; i++ )

121 if ( ptr[ i 1 '= right.ptr[ i ] )

122 return false; // arrays are not equal

123

124 return true; // arrays are equal

125}

126

127// Overloaded subscript operator for non-const Arrays
128// reference return creates an lvalue

129int &Array: :operator[] ( int subscript )

130 ¢

131 // check for subscript out of range error

132 assert( 0 <= subscript && subscript < size );
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++

Ornek (devami)

133
134 return ptr[ subscript ]; // reference return
135}
136

137// Overloaded subscript operator for const Arrays

138// const reference return creates an rvalue
139const int &Array: :operator[] ( int subscript ) const
140 {

141 // check for subscript out of range error

142 assert( 0 <= subscript && subscript < size );
143

144 return ptr[ subscript ]; // const reference return
145}

146

147// Return the number of Array objects instantiated
148// static functions cannot be const

149int Array: :getArrayCount() { return arrayCount; }
150



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

++

Ornek (devami)

151// Overloaded input operator for class Array;
152// inputs values for entire array.

153istream &operator>>( istream &input, Array &a )
154 {

155 for ( int i = 0; i < a.size; i++ )

156 input >> a.ptr[ i ];

157

158 return input; // enables cin >> x >> y;
1591}

160

161// Overloaded output operator for class Array
l62ostream &operator<<( ostream &output, const Array &a )

1631

164 int i;

165

166 for (i =0; i < a.size; i++ ) {

167 output << setw( 12 ) << a.ptr[ 1 ];

168

169 if ( (i +1) $4==0) // 4 numbers per row of output
170 output << endl;

171}
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Ornek (devami

172

173 if (i % 4 '=0)

174 output << endl;

175

176 return output; // enables cout << x << y;
177}

178// Fig. 8.4: £ig08 04.cpp
179// Driver for simple class Array
180#include <iostream>

181

182using std: :cout;

183using std::cin;

184using std::endl;

185

186#include "arrayl.h"

187

188int main ()

189¢
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190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

// no objects yet

cout << "# of arrays instantisted = *  |IOEISEESS NRSEAREISEA S0

<< Array::getArrayCount() << '\n';
// create two arravs and print Arrav count
Arrav integersl( 7 ), inteqgers2:;
cout << "# of arrays instantiated = "

<< Arrav: :getArravCount() << "\n\n";

// print integersl size and contents

cout << "Size of arrav integersl is "
<< integersl.getSize ()
<< "\nArrav after initialization:\n"
<< integersl << '\n';

// print integers2 size and contents

cout << "Size of arrav integers2 is "
<< integers2.qgetSize ()
<< "\nArrav after initialization:\n'
<< integers2 << '\n';
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211
212
213
214
215
216
217
218
219
220

// input and print integersl and integers?2
cout << "Input 17 integers:\n";
cin >> integersl >> integers2;
cout << "After input, the arravs contain:\n"
<< "integersl:\n" << inteqgersl
<< "integers2:\n" << integers2 << '\n’';

// use overloaded inequalitv ('!'=) operator
cout << "Evaluating: integersl != integers2\n";
if ( integersl '= inteagers2 )

cout << "Thev are
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223 // create arrav integers3 using integersl]

224 // initializer; print size and contents
225 Arrav integers3( integersl )

226

227 cout << "\nSize of array integers3 is "
228 << integers3.getSize ()

229 << "\nArray after initialization:\n"
230 << integers3 << '\n';

231

232 // use overloaded assignment (=) operator

233 cout << "Assigning integers2 to integersl:\n";

234 integersl = integers2;
235 cout << "integersl:\n" << integersl

236 << "integers2:\n" << integers2 << '\
237
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238
239
240
241
242
243
244
245
246
247
248
249
250

// use overloaded equality (==) operator

cout << "Evaluating: integersl == integers2\n";

if ( integersl == integers2 )
cout << "They are equall\n\n";

// use overloaded subscript operator to create rvalue
cout << "integersl[5] is " << integersl[ 5 ] << '\n';

// use overloaded subscript operator to create lvalue
cout << "Assigning 1000 to integersl[5]\n";
integersl[ 5 ] = 1000;

cout << "integersl:\n" << integersl << '\n’';
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251 // attempt to use out of range subscript

252 cout << "Attempt to assign 1000 to integersl[15]" << endl;
253 integersl[ 15 ] = 1000; // ERROR: out of range

254

255 return O;
256}

Ekran Ciktisi
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Tipler arasi Donusum

Built-indata = Tip operatoru:
tiplerini birbirine

donusturme : . e g
e = Standart tiplere donusturmeye zorlar.
islemi cast : o
operatorleriyle = Standart tiplerle kullanicinin tanimladigi tarler
yapilir, ama arasindaki donusum iligkisini tanimlar.
kullanicinin = Donusum operatoru (veya cast operatoru) statik
tanimladigi data olmayan bir Uye fonksiyon olmalidir. Friend olamaz.
tiplerinde durum = Dondus turt olamaz. Bu tur donusturulen nesnenin
ne olacak? turudur. .
= Kullanici tarafindan tanimlanan A sinifi igin:
User-defined types A: :operator char * () const;
iy A nesnesini bir char *’a dénlstiren tip dénisim
Built-in types fonksiyonu tanimlaniyor.

bu is conversion
konstraktorleri ile

yapilir
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Tipler arasi Donusum

= A::operator int() const; - int A
A nesnesini bir integer’ a dondstlren tip
donusum fonksiyonu tanimlaniyor.

= A::operator otherClass () const;

A nesnesini otherClass sinifina
donusturen tip donusum fonksiyonu
tanimlaniyor.

= Tip donusumu asiri-yukleme
zorunlulugunu kaldirabilir.
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Ornek Calisma
(String Sinifi)

cout << s; gibi normalde char * tipinde veri
beklenen bir yerde string tipinden olan s
nesnesi kullanilirsa, compiler tip donusum
fonksiyonunu ( operator char * ) cagirarak s’ yi
char * tipine gevirerek kullanir.

Zaten C++ standart kUtuphanesinde bir string
sinifi vardir, ama asiri-yukleme ile kendi string
sinifimizi yazabiliriz.

Donusum constructor fonksiyonu: bir nesneyi
baska bir sinifa dondurmeye yarayan tek
argiimanh bir constructor’ dur.
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++

Ornek (string sinifi)

1 // Fig. 8.5: strinagl.h

2 // Definition of a String class

3 #ifndef STRING1l H

4 #define STRING1l H

5

6 #include <iostream>

7

8 wusing std::ostream;

9 wusing std::istream;

10

11 class Strinag {

12 friend ostream &overator<<( ostream &, const String & )
13 friend istream &operator>>( istream &, Strinag & )

14

15 public:

16 Strina( const char * = "" ); // conversion/default ctor
17 Strina( const Strina & ): // copv constructor

18 ~Strina() ; // destructor

19 const Strinag &overator=( const Strinag & ); // assignment
20 const Strinag &opverator+=( const String & ); // concatenation
21 bool operator! () const; // is String empty?
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rnek (devami)

22 bool operator==( const String & ) const; // test sl == s2
23 bool operator<( const String & ) const; // test sl < s2
24

25 // test sl '= s2

26 bool operator!=( const String & right ) const

27 { return !'( *this == right ); }

28

29 // test sl > s2

30 bool opverator>( const String &right ) const

31 { return right < *this; }

32

33 // test sl <= s2

34 bool operator<=( const String &right ) const

35 { return !( right < *this ); }

36

37 // test sl >= s2

38 bool operator>=( const String &right ) const

39 { return !( *this < right ); }

40
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41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56
57
58
59
60

char &operator[]( int ); // subscript operator

const char &operator[]( int ) const; // subscript operator

String operator () ( int, int ); // return a substring

int getLength() const; // return string length
private:

int length; // string length

char *sPtr; // pointer to start of string

void setString( const char * ); // utility function

};

#endif

// Fiag. 8.5: strinal.cpp

// Member function definitions for class Strina
#include <iostream>

using std: :cout;
using std::endl;
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Ornek (devami)

61 #include <iomanip>
62

63 using std::setw;
RA

65 #include <cstring>

66 #include <cassert>
67 #include "stringl.h"
68

69 // Conversion

Déniisiim constructor’ u: String 'den char * a.

Structor: gonvert char * to String

70 String::String( const ch *s ) : length( strlen( s ) )

71 {

72 cout << "Conversigh constructor: " << s << '\n’';

73 setString( s ); 1l utility function

e Constructor’ lar ¢alisinca
o ekrana yazi yazacak.

76 // Copy constructor

77 String::String( const String &copy ) < length( copy.length )

78 {
79 cout << "Copy constructor: " << copy.sPtr << '\n';
80 setString( copy.sPtr ); // call utility function

81}
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Ornek (devami

82
83 // Destructor
84 String: :~String()

85 {

86 cout << "Destructor: " << sPtr << '\n';
87 delete [] sPtr; // reclaim string
88 }

89

90 // Overloaded = operator; avoids self assignment
91 const String &String: :operator=( const String &right )

92 {
93 cout << "operator= called\n";

94

95 if ( &right !'= this ) { // avoid self assignment
96 delete [] sPtr; // prevents memory leak
97 length = right.lenqgth; // new String length

98 setString( right.sPtr ); // call utility function

99 }
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100 else

101 cout << "Attempted assignment of a String to itself\n";
102

103 return *this; // enables cascaded assignments

104}

105

106// Concatenate right operand to this obiject and
107// store in this object.
108const String &String: :operator+=( const String &right )

109¢{

110 char *tempPtr = sPtr; // hold to be able to delete
111 length += right.length; // new String length

112 sPtr = new char[ length + 1 1; // create space

113 assert( sPtr !'= 0 ); // terminate if memory not allocated
114 strcpy( sPtr, tempPtr ); // left part of new String

115 strcat( sPtr, right.sPtr ); // right part of new String
116 delete [] tempPtr; // reclaim old space

117 return *this; // enables cascaded calls

1181}

119
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Ornek (devami)

120// Is this String empty?

121bool String: :operator! () const { return length == 0; }
122

123// Is this String equal to right String?

124bool String: :operator==( const String &right ) const

125 { return strcmp( sPtr, right.sPtr ) == 0; }

126

127// Is this String less than right String?

128bool String: :operator<( const String &right ) const
129 { return strcmp( sPtr, right.sPtr ) < 0; }

130

131// Return a reference to a character in a String as an lvalue.
132char &String: :operator[] ( int subscript )

133¢

134 // First test for subscript out of range

135 assert( subscript >= 0 && subscript < length );
136

137 return sPtr[ subscript ]; // creates lvalue
138}

139
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140// Return a reference to a character in a String as an rvalue.

141 const char &String: :operator[] ( int subscript ) const
142

143 // First test for subscript out of range

144 assert( subscript >= 0 && subscript < length );
145

146 return sPtr[ subscript ]; // crea| Agin yiikleme sebebiyle
147} operator’ {in nasil

148 tanimlandigina dikkat edin!
149// Return a substring begin

150// of length subLength
1518String String: :operator() ( int index, int subLength )

152 ¢{

153 // ensure index is in range and substring length >= 0

154 assert( index >= 0 && index < length && subLength >= 0 );
155

156 // determine length of substring
157 int len;
158
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159
160
le6l
162
163
le64
165
166
167
168
169
170
171
172
173
174
175
176
177
178}
179

if ( ( subLength == 0 ) || ( index + subLength > length ) )

len = length - index;
else
len = sublength;

// allocate temporary array for substring and

// terminating null character
char *tempPtr = new char[ len + 1
assert( tempPtr '= 0 ); // ensure

// copy substring into char array
strncpy( tempPtr, &sPtr[ index 1,
tempPtr[ len ] = '\0';

// Create temporary String object
String tempString( tempPtr ) ;
delete [] tempPtr; // delete the

1;
space allocated

and terminate string

len );

containing the substring

temporarvy arravy

return tempString; // return copy of the temporary String
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180// Return string length

181int String::getLength() const { return length; }

182

183// Utility function to be called by constructors and
184// assignment operator.

185void String: :setString( const char *string2 )

1861

187 sPtr = new char[ length + 1 ]1; // allocate storage

188 assert( sPtr !'= 0 ); // terminate if memory not allocated
189 strcpy( sPtr, string2 ); // copy literal to obiject
190}

191

192// Overloaded output operator
1930stream &operator<<( ostream &output, const String &s )

194 {
195 output << s.sPtr;

196 return output; // enables cascading
197}

198
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199// Overloaded input operator

200istream &operator>>( istream &input, String &s )

201 {
202 char temp[ 100 ]; // buffer to store input

203

204 input >> setw( 100 ) >> temp;

205 s = temp; // use String class assignment operator
206 return input; // enables cascading

207}

208// Fig. 8.5: £ig08 05.cpp
209// Driver for class String
210#include <iostream>

211

212using std::cout;

213using std::endl;

214

215#include "stringl.h"

216
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Ornek (devami)

215#include "stringl.h"

216

217int main ()

218¢

219 String sl ( "happy" ), s2( " birthday" ), s3;

220

221 // test overloaded equalitv and relational operators
222 cout << "sl is \"" << sl << "\"; s2 is \"" << s2
223 << "\"; s3 is \"" << s3 << "\"!

224 << "\nThe results of comparing s2 and sl:"
225 << "\ns2 == sl vields "

226 << ( 82 == sl1 ? "true" : "false

227 << "\ns2 != sl vields "

228 << ( s2 !'= sl ? "true" : "false

229 << "\ns2 > sl vields "

230 << ( s2 > s1 ? "true" : "false"

231 << "\ns2 < sl vields "

232 << ( s2 < sl1 ? "true" : "false"

233 << "\ns2 >= sl vields "

234 << ( 82 >= sl ? "true" : "false" )
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235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254

255

<< "\ns2 <= sl vields "
<< ( 82 <= sl ? "true" : "false" );

// test overloaded Strinag emptv (') operator
cout << "\n\nTesting !s3:\n";
if ( 's3 ) {

cout << "s3 is emptv; assigning sl to s3;\n";

s3 = sl; // test overloaded assignment
cout << "s3 is \"" << s3 << "\"";

// test overloaded Strina concatenation operator
cout << "\n\nsl += s2 vields sl = ";

sl += s2; // test overloaded
cout << sl1;

// test conversion constructor

cout << "\n\nsl += \" to vou\" vields\n";
sl += " to vou": // test conversion constructor
cout << "sl = " << sl << "\n\n";
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256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274

// test overloaded function call opera

cout << "The substring of sl starting
<< "location 0 for 14 characters,
<< s1( 0, 14 ) << "\n\n";

// test substring "to-end-of-String" o
cout << "The substring of sl starting at\n
<< "location 15, s1(15, 0), is: "

<< s1( 15, 0 ) << "\n\n"; // 0 is "t

// test copy constructor

String *s4Ptr = new String( sl );
cout << "*s4Ptr = " << *s4Ptr << "\n\n";

// test assignment (=) operator with s

cout << "assigning *s4Ptr to *s4Ptr\n"
*s4Ptr = *s4Ptr; // test ov
cout << "*s4Ptr = " << *s4Ptr << '\n
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275
276
277
278
279
280
281
282
283
284
285
286
287
288

289}

rnek (devami)
e e

// test using subscript operator to create lvalue

sl[ 0] = 'H';

sl[ 6 1] = 'B';

cout << "\nsl after sl[0] = 'H' and sl[6] = 'B' is: "
<< sl << "\n\n";

// test subscript out of range
cout << "Attempt to assign 'd' to s1[30] yields:" << endl;
sl[ 30 ] = 'd'; // ERROR: subscript out of range

return O;
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Asirtyukleme ++ ve

= Once yada sonra artiran/eksilten operatérleri de
asir1 yukleyebiliriz. Ancak, dnce yada sonra artiran/
eksilten operatorlerin arasinda fark vardir:

= Once islem yapan tiirde operatorler diger tek
operandli operatorler gibi tanimlanirlar:

dl.operator++ () ; // for ++dl

Member functioncalls Ornek: Date &operator++();

= Sonra iglem yapan turde operatorler gorince
compiler su sekilde bir fonksiyon arar:

dl.operator++( 0 ); // for dl++
Ornek: Date operator++( int );

= Burada 0 degeri once ve sonra versiyonlari
arasinda compiler’ in ayirim yapabilmesi icindir.




Ornek Calisma
(Date Sinifi)

Asagidaki ozelliklere sahip bir Date sinifi
olusturacagqiz:

= Asiri-yuklenmis bir artim operatoru ile
gun, ay ve yil degerleri degistirecek,

= Asiri-yuklenmis += operatoru,

= Artik yili test etmek igin bir fonksiyon,

= Herhangi bir ayin son gunu olup
olmadigini sinayan bir fonksiyon olacak.
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Ornek(Date sinifi)

© 0 J o O b W N K

N N =
© O J o U WN R O

// Fig. 8.6: datel.h

// Definition of class Date
#ifndef DATE1l H

#define DATE1l H

#include <iostream>

using std: :ostream;

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

public:
Date( int m =1, int d = 1, int y = 1900 ); // constructor
void setDate( int, int, int ); // set the date
Date &operator++ () ; // preincrement operator
Date operator++( int ); // postincrement operator
const Date &operator+=( int ); // add days, modify object
bool leapYear( int ) const; // is this a leap year?
bool endOfMonth( int ) const; // is this end of month?
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Ornek (devam)

20

21 private:

22 int month;

23 int day;

24 int year;

25

26 static const int days[]; // array of days per month
27 void helpIncrement() ; // utility function
28 };

29

30 #endif

31 // Fig. 8.6: datel.cpp

32 // Member function definitions for Date class

33 #include <iostream>

34 #include "datel.h"

35

36 // Initialize static member at file scope:

37 // one class-wide copv.

38 const int Date::davsll1 = { 0, 31, 28, 31, 30, 31, 30,
39 31, 31, 30, 31, 30, 31 };
40
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Ornek (devami)

40

41 // Date constructor

42 Date::Date( int m, int d, int v ) { setDate( m, d, v ); }
43

44 // Set the date

45 void Date::setDate( int mm, int dd, int yv )

46 {

47 month = (mm >> 1 && mm <= 12 ) ? mm : 1;

48 vear = ( vv >= 1900 && vv <= 2100 ) ? vv : 1900;

49

50 // test for a leap vear

51 if ( month == 2 && leapYear( vear ) )

52 dav = (dd >>= 1 && dd <= 29 ) ?2 dd : 1;

53 else

54 dav = ((dd >= 1 && dd <= davs[ month 1 ) ?2 dd : 1:
55 1}

56
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57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Ornek (devami)

// Preincrement operator overloaded as a member function.
Date &Date: :operator++()
{

helpIncrement () ;

return *this; // reference return to create an lvalue

// Postincrement overator overloaded as a member function.
// Note that the dummv inteager parameter does not have a
// parameter name.

Date Date: :overator++( int )

{ \ artim operatorii kullanilmayacak int

Date temo = *this: tiiriinden bir parametreye sahiptir.
helpIncrement () :

// return non-incremented. saved. temporarv ob-ect
return temp: // value return: not a reference return
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76 // Add a specific number of davs to a date
77 const Date &Date: :overator+=( int additionalDavs )
78 {

79 for ( int i = 0; i < additionalDavs: i++ )
80 helpIncrement () :

8l

82 return *this: // enables cascadina

83 1

84

85 // If the vear is a leap vear. return true:
86 // otherwise. return false

87 bool Date: :leaopYear( int v ) const

88 {

89 if (v % 400 == Il (v $ 100 '= 0 && v $ 4 ==0) )
90 return true: // a leap vear

91 else

92 return false: // not a leap vear

93 1}

94

95 // Determine if the dav is the end of the month
96 bool Date: :endOfMonth( int d ) const
97 {
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Ornek (devami)

98 if ( month == 2 && leaopYear( vear ) )

99 return d == 29: // last dav of Feb. in leap vear
100 else

101 return d == davsl month 1:

1021

103

104// Function to help increment the date
105void Date: :helpIncrement ()

1061

107 if ( endOfMonth( dav ) && month == 12 ) { // end vear
108 dav = 1:

109 month = 1:

110 ++vear:

111 }

112 else if ( endOfMonth( dav ) ) { // end month
113 dav = 1:

114 ++month :

115 }

116 else // not end of month or vear: increment dav
117 ++dav:

1181

119
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120// Overloaded outoput operator
121 ostream &overator<<( ostream &outout. const Date &d )

122¢

123 static char *monthNamel 13 1 = { "". "Januarv".
124 "Februarv". "March". "April". "Mav". "June".
125 "Julv". "Auaust". "September". "October".
126 "November" . "December" 1}:

127

128 outoput << monthNamel d.month 1 << ' '

129 << d.dav << ", " <L d.vear:

130

131 return outout: // enables cascadina

1321

133// Fia. 8.6: fia08 06.coop
134// Driver for class Date
135#include <iostream>

136

137usina std: :cout:

138usina std: :endl:

139
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140#include "datel . h"
141

142int main ()

143 ¢

144 Date d1. d2( 12. 27. 1992 Y. d3( 0. 99. 8045 ):

145 cout << "dl is " << dl
147 << "\nd3 is " << d3 << "\n\n":

148
149 cout << "d2 4= 7 is " < ( d2 += 7 ) << "\n\n":

150
151 d3 ._setbDate( 2. 28. 1992 ):
152 cout << " d3 is " << d3:

153 cout << "\n++d3 is " << ++d3 << "\n\n":
154
155 Date d4( 3. 18. 1969 ) :

156

157 cout << "Testina the bpreincrement oberator:\n"
158 << " d4 is " << d4 << '\n':

159 cout << "+4d4 is " << ++d4 << '\n':

160 cout << " d4 is " << d4 << "\n\n";
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Program ciktisi

161
162 cout << "Testina the postincrement obperator:\n"
163 << " d4 is " << d4 << '\n':

164 cout << "d4++ is " << d4++ << '\n':
165 cout << " d4 is " << d4 << endl:
166

167 return 0:

168}




