BIL-142 Bilgisayar Programlama II
(C/C++)

Hazirlayan: M.Ali Akcayol
Gazi Universitesi
Bilgisayar Muhendisligi Bolimu

iKonular

n Giris

= const Nesneler ve const Uye Fonksiyonlar

= Birlestirme: Nesnelerin Class Uyesi Olarak Kullanim
friend Fonksiyonlar ve friend Class’lar

this Pointer Kullanimi

new Ve delete ile Dinamik Hafiza Yonetimi
static Class Uyeleri




iGiri:;;
= const nesneler ve const fonksiyonlar degisiklik
yapmay! engellemek icin kullanilr.
= this pointer’ bir sinifin static olmayan Uylerine
erisimi saglar.
= new Ve delete operatdrleri dinamik hafiza ydénetimi
saglar.
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iconst Nesneler ve const Uye Fonksiyonlar

= Bazi nesneler degistiriimemeye ihtiyag duyar.
= const ile bir nesnenin degismemesi garanti edilir.

const Time noon( 12, 0, 0 };

= Bir nesne sabit tanimlandiktan sonra degistirilemez.

= C++ derleyicisi const bir elemanin bir
fonksiyondan const tanimlanmadan ¢agirilmasina
izin vermez.

| const Nesneler ve const Uye Fonksiyonlar

1E /4 Fig., 10.1: Time.h

z L// Definicion of class Time.

3iL// Membper functions defined in Time.cpp.

4F #ifndef TIME H

5i| #define TIME H

1

Vi class Time

g L

9 public:

10 Time( int = 0, int = 0, int = 0 ); // default COnScructor
11

1z /i set functions

13 void setTime| int, int, int ) // set time
14 void setHour( int ):; // set hour

15 woid setMinute( int )} // =et minute

16 void set8econd( int }; // set second

17

15 /4 get functions (normally declared consc)
19 int getHour () const; // return hour

20 int getMinute (] const; /7 return minute

Z1 int getSecond() const; f/ return second

2z

23 f/ print functions (normally declared const)
24 void printUniversali) const; // print universal time
25 wvoid printStandard(): /¢ print standard time (should be const)
ZA| private:

27 int hour; // 0 - 23 (Z4-hour clock format)
28 int winute; /S O - 59

z9 int second: /S 0 - 59

30y // end class Time

31k

2 Hendif
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/4 Fig. 10.2: Time.cpp

/¢ Member-function definitions for class Time.
#include <iostresms>

using std::icout;

#include <iomanip:
using std::setfill;
using std::isetw;

#include "Time.h™ // include definition of class Time

/¢ constructor function to initialize private data:
/¢ zalls menber function setTime to set wvariables;
L// default values are 0 (see class definition)
] Time: : Time [ int hour, int mwinute, int second
i
setTime [ hour, minute, second )
4/ end Time constructor
/f set hour, minute and second valuess
Fwoid Time::setTime (| int hour, int minute, int second
{
setHour [ hour |
setMinute | minute j;
setdecond| second );
4/ end function setTime

onst Nesneler ve const Uye Fonksiyonlar
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ff set hour wvalue
Fwoid Time::setHour( int h
{
hour = { h >= 0 && h < 24 ) ? h : 0: // walidate hour
} f/ end function setHour
/¢ set minute wvalus
Fwoid Time::setMinute | int m )
{
minute = { m >= 0 && m < 60 ) ? m : 0; // walidate minute
+ // end function setMinute
ff set second valus
Flwoid Time: :set3econd| int s )
{
second = [ 3 »=0 &£ 3 < A0 ) ? 3 : 0; // walidate second
¥ 4/ end function setZecond
/¢ return hour wvalue
£ int Time::getHour (] const // get functions should bhe const
{
return hour;
+ /4 end function getHour
S return minute value
[ int Time::getMinute() const
{
return minute:
¥/ end function getMinute

o7




const Nesneler ve const Uye Fonksiyonlar
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/¢ return second values
int Time::!:getSecond() const
{
return second;
v /7 end funetion getSecond

/¢ print Time in universal-time format (HH:MM:3S)
void Time::printUniversal(] const
i
cout << setfill( '0" ) << setw( 2 ) << hour << ":"
<< Setw( 2 ) << minute << ":" << setw( 2 ) << second;
} /4 end function printUniversal

/¢ print Time in standard-time format (HH:MM:S53 4M or PH)

woid Time::printS3tandard() ¢/ note lack of const declaration
{
cout << | [ hour == || hour == 12 ) ? 12 : hour % 12 )
<< MM g metfill] '0' ) << setwi 2 ) << minute
<< MM o<« setw( 2 ) << second << [ hour < 12z ? " AM"™ : "™ PH™ )

v 44 end function print3tandard

onst Nesneler ve const Uye Fonksiyonlar

ic

1@ /4 Fig. 10.3: figlo 03.cpp
2| /F Attempting to access a const object with non-const member functions.
3| #inelude "Time.h" // include Time class definition
4L
SEint main()
61
7 Tiwe wakeUp( 6, 45, 0 ); // non-constant object
g const Time nooni 12, 0O, 0O ): // constant object
=)
10 /4 OBJECT MEMEER FUNCTION
11 wakeUp.setHour( 18 |; // non-const non-const
1z
13 noon.setHour | 12 ): /¢ monst non-const
14 RN
15 wakeUp. getHour () :\\\ /4 non-const ©onst
18 So
17 noon.getMinute () .f’\/N gonst const
15 noon.printUniversali); /¢ co‘nsr\. ©onst
19 S
~
20 noon.printStandardi); /S const S hon-const
21 ) S
~
22 system("PLUEE") ; S
] ~
23 return 0; \\\
24|} /7 end mainw ~o
L ! ~

Z5 , ~a

I’ ‘error Czg6z: 'Time::setHour' : cannot comvert 'this' pointer from ‘const Time' to 'Time &'

1

1

v

error CZ662: 'Time::princStandard’ : cannot convert 'this' pointer from 'const Time' to 'Time &'




:_| const Nesneler ve const Uye Fonksiyonlar

= TUm data Uyeleri member initializer syntax

kull

= Const data Uyeleri ve referans data lUyeleri member

anilarak baslatilabilir.

initializer kullanilarak baslatiimak zorundadir.

= Member initializer constructor parametre listeesi ile

sol

= Member initializer listesi parametre listesinden “:” ile

parantez “{" arasinda yer alir.

ayrilir ve aralarina %,” konulur.

= Her data Uyesi adindan sonra parantez “( )" icinde

baslangic degeri atanur.

= Const data Uyelerine assignment “=" ile deger
atama hata verir.

| const Nesneler ve const Uye Fonksiyonlar
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/7 Fig. 10.4: Increment.h

L// Definition of class Increment.
Fl #ifndef INCREMENT H

#define INCREMENT H

- class Increment
{
public:
Increment | int ¢ = 0, int i = 1 ); // default constructor

ff function addIncrement definition
= wold addIncrement ()
i
count += increment;
v /4 end function addIncrement
woid printi{) const; // prints count and increment
private:
int zount:
oonst int inerement: // const datas mewber
yY: // end class Increment

fendif




:_| const Nesneler ve const Uye Fonksiyonlar
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B/ Fig. 10.5: Increment.cpp

ff Member-function definitions for class Increment demonstrate using a
J/ member initializer to initialize a constant of a built-in data type.
#include <iostresm>

using std::icout:

using =std::endl:;

#include "Increment.h” /7 include definition of class Increment

L// constructor

= Increment::Increment | int o, int i

count [ ¢ ), // initializer for non-const member
increment( i ) // reguired initislizer for const member

/¢ empty body
/4 end constructor Increment
£/ print count and increment values
Hwoild Increment::print() const
{
cout << "ocount = " << count << ", increment = " << increment << endl;

+ /¢ end funetion print

| const Nesneler ve const Uye Fonksiyonlar

13 // Fig. 10.6: figlO O&.cpp

2i| /4 Program to test class Increment.

3| #include <iostresm:-

4| using std::cout;

5

6| #include "Increment.h™ // include definition of class Increment

s

S int maini()

EEN Y

10 Increment walue( 10, 5 )

11

1z cout << "Before incrementing: ':

13 value.print();

14

15 for [ int j = 1; 31 <= 3; 1++

16 {

17 value.addIncrement (] ;2

hR=} cout << "After increment " o<« j << oMy

12 value.print();

z0 4/ end for

21

2z S SR NN R - £ o incrementing: count . increment

23 return O; increment 1: count increment

24| 3 // end main increment 2: count increment
increment 3: count increment

any key to continue




const Nesneler ve const Uye Fonksiyonlar

= const Uyelere = ile atama compile hatasi verir.

17 ¢/ Fig. 10.8: Increment.cpp

2i| 4/ Attempting to initialize & constant of

3 FF & built-in data type with an assignment.
4i| #include <iostream:

Ll using std::cout;

G| using std::endl;

7
=1

#include "Inerement.h" // include definition of class Increment
E = const lyelere = ile atama compile hatasi verir.

10:b// monstructor! constant member 'inerement' iz not initialized
11F Increment: : ITncrement [ int o, int i

12 4

13 count = c©; // allowed because count is not constant
14 increment = iy // ERROR: Cannot modify a const object
15| ¥+ /4 end congfructor Increment

16l S

17, // print count and ingrement values
18Ewoid Increment::print(fxqpnst
N

198 4 ~

N
20 cout << "ocount = " o<< couni\f< ", ilncrement = " << increment << endl;
zii| + // end function print S
\\
~
Sa
[error c2758: 'Increment::increment’ : must be initialized in constructor base/menber imitializer list |

15
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iBirlegtirme: Nesnelerin Class Uyesi Olarak Kullanimi

= Bir nesne baska bir class icinde liye olarak
kullanilabilir. Bu sekildeki kullanima composition
(birlestirme) denir.

= Ornedin bir AlarmClock class’l bir Time nesnesini
kullanabilir.

= AlarmClok class’l kendi dzelliklerinin yanisira Time
nesnesinin tim o6zlliklerinide kullanir.

iBirlegtirme: Nesnelerin Class Uyesi Olarak Kullanimi

it@)/ Fig. 10.10: Date.h

2 Lff Date class definition; Member functions defined in Date.cpp
3 #ifndef DATE_H

4| #define DATE_H

)

G class Date

T

S pukliec:

=] Date( int = 1, int = 1, int = 1900 }); // default constructor
10 woid print () const:; // print date in month/day/year format
11 ~Date{):; /¢ provided to confirm destruction order

12:| priwvate:

13 int month; /¢ 1-12 [(January-Decenber)

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

15 int year: // any year

1a

17 f4 utilicy function to check if day is proper for month and year
18 int checkDay( int | const:

12: v /7 end class Date
2o: b
21 #Hendif




iBirlegtirme: Nesnelerin Class Uyesi Olarak Kullanimi

1E|V,-" Fig. 10.11: Date.cpp
zi| /4 Member—-function definitions for class Date.
3| #include <iostreams
4| using std::cout:
5| uzing std::endl:;
[
7| #include "Date.h™ /S include Date class definition
=]
2| /¢ constructor confirms proper walue for month; calls
10ib/¢4 urility function checkDay to confirm proper valus for day
11F ate: :ate({ int mn, int dy, int wyr |
1ai] {
13 if (wn > 0 && mn <= 12 ) // wvalidate the month
14 month = wmn;
15 elae
16 {
17 month = 1; // invalid month set to 1
15 cout << "Invalid month (" << mn << ") set to 1.%n";
19 } /4 end else
20
21 year = yr: // could wvalidate wyr
22 day = checkDav( dy ): // wvalidate the day
23
24 // output Date object to show when its constructor is called
Z5 cout << "Date object constructor for date "
26 printi():
z7 cout << endl;
Z8 | ¥ // end Date constructor
=t
19
iBlrlewrme: Nesnelerin Class Uyesi Olarak Kullanimi
1@ /4 Fig. 10.12: Employee.h
2 LKK Employes class definition.
3 b// Member functions defined in Employee.cpp.
40 #ifndef EMPLOYEE _H
5| #define EMPLOYEE H
&
7| #include "Date.h" // include Date class definition
g
S class Employee
10| o
11| public:
1z Employee | const char % const, const char * const,
13 const Date &, const Date &£ ):
14 woid print() const:
15 ~Employee(); // provided to confirm destruction order
16i| private:
17 char firstName[ 25 ]:
hR=} char lastMame[ 25 ]:
19 const Date bhirthDate; Jf composition: member ochject
z0 const Date hiregéEEF'f#.gpyposition: menber chiect
21| v: // end class Empfcﬁrée~___:“~-_~_
22 ~-"‘“-> Date class’1 kullanilmistir.
23 #endif
20

10



iBirlegtirme: Nesnelerin Class Uyesi Olarak Kullanimi

13 /4 Fig. 10.13: Employee.cpp

2| // Member—-function definitions for class Employee.
3| #include <iostresm:

4| using std::cout;

5| using std::endl;
&
7
g

f#include <cstring> // strlen and Strncpy prototypes
using std::strlen;
2 using std:istrncpy;

11:| #include "Employee.h"™ // Employees class definition
1zi| #inelude "Date.h" // Date class definition

14| // constructor uses menber initializer list to pass initializer

15| // walues to constructors of member objects birthDate and hireDate

16i| /¢ [Mote: This invokes the so-called "default copy constructor” which the
17 L4 C4+ compiler provides implicitly.]

21

iBirlegirme: Nesnelerin Class Uyesi Olarak Kullanimi

18! Employee: :Employee | const char * const first, const char * const last,
199 Y const Date &dateQfBirth, const Date &dateOfHire |

20 \:\lqirthDatE( dateOfBirth\], /¢ initialize hirthDate

21 hirelate| dateOfHire | S initialize hireDate

2z ¢ AR AR

23 /f copy first into firstName and be\su‘r\e that it fits

24 int length = Strlen( first ): S~ PPN

25 length = | leng‘?h.j 25 ? length : 24 ); AR gf&%f;ﬂﬂi{'f{;mate
Z5 strnepy( firstNeme,> first, length ): > | constructor’ina dataofHire ise
27 firstName[ length ] =\K\P': hireDate constructor’ina
zg N gonderiliyor

22 /¢ copy last into lastMame 3nd be sure that it fits

30 length = strleni last ): \\\

31 length = { length < 25 ? length :‘gg ):

3z strnepy( lastMName, last, length ) So

33 lastWame[ length ] = '40°; \\\

34 So

35 /¢ output Employees object to show when const.r\uc\t,or iz ealled

36 cout << "Employee object constructor: So

a7 << firstName << ' ' << lastName << endl: \55 Bu sekilde yazilabilir

38|+ /4 end Employee constructor Employee: :Employee( const string &first, const string slast,

soil const Date &dateOfBirth, const Date &dateOfHire )
firstName( first), // initialize fir ame
lastName ( last ), // initial
birthDate ( dateofBirth ), birthDate
hireDate( dateOfHire ) // initialize hireDate
{
/ output Employee structor is called
cout << "Employee objec T

<< firstName << ' ' << lastName << endl;
} // end Emplo structor




iBirle;stirme: Nesnelerin Class Uyesi Olarak Kullanimi

40i // print Employees object
41 void Employee::print () const

EET IR

43 cout << lastMame << ", " << firstMame << " Hired:
44 hireDate.print():

45 cout << " Birthday: ":

46 hirthhate.print () ;

47 cout << endl:;

45| + // end function print

49 L

50¢ // output Employee object to show when its destructor is called
515 Employee: :~Enployee ()

524

B3 cout << "Employese object destructor: "

54 << lastMame << ", " << firstMName << endl;
551+ f/ end ~Employes destructor

=1

23

Birlestirme: Nesnelerin Class Uyesi Olarak Kullanimi
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B/ Fig. 10.14: figlD 14.cpp
// Demonstrating composition--an cbject with menber chljects.
#include <iostresm:
using std::cout;
using std::endl;
#include "Employee.h" // Employee class definition
int main [ R
5 ‘ H _ _ — == | Iki tane Date nesnesi olusturuluyor.
o emmmT T _ - - -->| ikiside Employee constructor’ina
Date birthi{ 7, 24, 1949 j;- ==~ - 7 L. e
i R . gonderiliyor
Date hire( 3, 1Z, 1988 j;-—-" ’

.,
Employee manager [ "Eob", "Elue", hirth, hire }:;7

cout << endl;
manager . print ()

cout << "ynTest Dace ConsSCructor with invalid walues:in®:
Date lascDayOff( 14, 35, 1994 ): // inwalid wonth and day
cout << endl:

return 0: o e

y A/ end main Dae ohject constructor for date 7-24-1949
Date object constructor for date 3-12-1988
Employee ohject constructor: Boh Blue

Blue,. Bob Hired: 3-12/1988 Birthday: ?7/24-194%9

Test Date constructor with invalid values:
Invalid month <14> set to 1.

Invalid day (35> set to 1.

Date object constructor for date 111994

Press any key to continue . . . _

24

12



iKonular

n Giris

= const Nesneler ve const Uye Fonksiyonlar

= Birlestirme: Nesnelerin Class Uyesi Olarak Kullanim
friend Fonksiyonlar ve friend Class’lar
this Pointer Kullanimi
new Ve delete ile Dinamik Hafiza Yonetimi
static Class Uyeleri

:_| friend Fonksiyonlar ve friend Class’lar

= Bir fonksiyon veya class baska bir class'in scope’u
disinda tanimlanir ve class icindeki non-public
Uyelerede erigebilir.

= ClassOne i¢inde asagidaki kod yazilirsa ClassTwo
ClassOne’ a friend olarak tanimlanir.

friend claszs ClazsTwo:

= Friend fonksiyonlar class icinde tanimlanmasina
ragmen Uye fonksiyon degildir.

= Friend tanimlamasi class icinde herhangi bir yerde
yapllabilir (private, public, protected)

26
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:_| friend Fonksiyonlar ve friend Class’lar

1E// Fig. 10.15: f£iglo_15.cpp
zi| // Friends can access private wmembers of a class.
3| #include <iostresms
4| uging std::icout;
S| using std::endl;
&
7iL4/ Count class definition
S =lass Count
I
10 friend woid setX| Count &, int ); // friend declaration
11| public:
1z /4 rconstructor
139 Count ()
14 rx( 0) // initialize x to O
15 {
16 /¢ empty body
17 /4 end constructor Count
18 -
19 /4 output x
209 volid print() const
21 {
2z cout << x << endl;
23 v 4/ end function print
24:| private:
Z5 int ®x; // data member
Ze:| ¥; /4 end class Count
EAC A
27
:_| friend Fonksiyonlar ve friend Class’lar
283/ function setX can wmodify private data of Count
29 I—.-"’,-" hecause setX is declared as a friend of Count (line 10)
30 woid setX( Count £c, int wval )
31 4
& c.x = val: // allowed hecause setX is a friend of Count
33| v // end function setX
34: -
35 int main()
e 4
37 Count counter; // create Count object
35
39 cout << "counter.x after instantiation: "
40 counter.print () :
41
42 setX( counter, § ); // set x using a friend function
43 cout << "counter.x after call to setX friend function: ";
44 counter.print () :
45 return 0;
46:| ¥ // end main
counter.x after instantiation:
counter.x after call to setd friend function: B
Press any key to continue . . . _
28
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ifriend Fonksiyonlar ve friend Class’lar

Friend olmayan bir fonksiyonla private {iye degistirilemez.

[ /4 Fig. 10.16: figl0_16.cpp

#include <iostresam:
using std::cout;
using std::endl;

/¢ Count class definition (note that there is no friendship declaration)
[ zlass Count
{
pubilic:
// monstructor
Count (]
(0 ) // inicialize ¥ to O

=
HoOownom -] om0 W

o R
b Do [
{1}
{it

/¢ empty hody
4/ end constructor Count

o
[ =)
T

/4 output x
void print() const
{

[ S I
= oo
i}
il

cout << ¥ << endl;
+ /4 end funetion print
private:
int x; // data menber
i // end class Count

[N NN
N b D3 T
T

3
m
T

/¢ Non-friend/non-menber functions cannot access private data of a class.

29

ifriend Fonksiyonlar ve friend Class’lar

Friend olmayan bir fonksiyonla private lye degistirilemez.

273/ function cannot3etX tries to wodify private data of Count,
28:'L// but cannot because the function is not a friend of Count
290 volid cannot3etX(| Count &c, int wal |

30 o

31 [ val:\f".-" ERROE: cannot access private member in Count
3zi| ¢ 4/ end functdon cannotSetX

33l N

G40 int waini) AN

35 { N

36 Count counter; // dgeate Count object

37 AN

35 cannotSetX (| counter, 3%; // cannotfetX is not a friend
39 return O; N
40:| ¥y 4/ end main N

'Count::x' @ cannot access private member declared in class 'Count’'

30
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:_| this Pointer Kullanim

= Her nesne kendi data lyelerine this pointer’ ile ulasabilir.
1E /4 Fig. 10.17: figlo_17.cpp

zi| // Uszing the this pointer to refer to object mewbers.
3| #include <iostresm:

4| using std::cout;

S| using std::endl;

fi bk

TiH zlass Test

S 4

S public:

10 Test|{ int = 0 ); // default constructor
11 wold print() const;

12i| private:

13 int x:

14i| ¥; // end class Test

15

16 // constructor
17 Test::Test | int walue |

15 : x( wvalue | // initialize x to walue
198 {

z0 /4 empty body

21| + // end constructor Test

Zaib

32
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this Pointer Kullanimi

23
24 L
253
26
27
28
29
303
31
32
33
34
35i|
36
37
agik
393
40
a1
42
43
49
45

/4 print ® using iwplicit and explicit this pointers:
/¢ the parenthesesz around *this are required
woild Test::print() const
{
S/ dmplicitly use the this pointer to access the member X
cout << " X = "o X
// explicitly use the this pointer and the arrow operator
// to access the member x
cout << "n this-»x = " << this-»x;
// expliecitly use the dereferenced this pointer and
/4 the dot operator to access the menber x
cout << "ini*this).x = " << | *this ).®x << endl;
+ /7 end function print

int maini)
{
Test testlbject( 12 }); // instantiate and initialize testdbject

testChject.print () :
return 0;
¥ /7 end main

key to continue . . .

33
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:_| new ve delete ile Dinamik Hafiza Yonetimi

s C++ new Ve delete operatdrleriyle dinamik hafiza
yOnetimine olanak saglar.

new operatorl dinamik olarak hafizada yer ayirr.
delete operatorl hafizada ayrilmis yeri bosaltir ve
yeni kullanimlara hazir hale getirir.

Asagida new operatorii ile timePtr icin hafiza
uygun boyutta bir alan ayrilir.

Time *timePtr;

timePtr = new Time:

Asagida ayrilan yer bosaltilir.

delete tCimePtr;

35

:_| new ve delete ile Dinamik Hafiza Yonetimi

= Asadida nesne, dizi ve temel veri tanimlari
verilmistir.

double *ptr = new double( 3.14159 };
Time *timePtr = new Time{ 12, 45, 0 );
int *gradesArray = new int[ 10 ];

delete [] gradesArray;

36
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= Birlestirme: Nesnelerin Class Uyesi Olarak Kullanim
friend Fonksiyonlar ve friend Class’lar
this Pointer Kullanimi
new Ve delete ile Dinamik Hafiza Yonetimi
static Class Uyeleri

iStatic Class Uyeleri

= Bir sinifin nesnesi kendisi igin tim Gyelerin bir
kopyasini olusturur.

= static data Uyeleri bir sinifin tim nesneleri igin
tek kopya olur ve aynidir.

= static Uyeler class scope’a sahiptir.

= static Uyeler public, private veya
protected tanimlanabilir.

= Static data Uyeleri sadece bir kez initialize
edilebilir.

38

19



static Class Uyeleri
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Z4

=// Fig. 10.2Z1: Employee.h

L.-"’.-" Employee class definition.

[ #ifndef EMPLOYEE_H

#defins ENPLOYEE H

[-] =las=s Employee

{
public:
Employee{ const char * const, const char * const ); // constructor
~Employee () // destructor
const char *getFirstName() const; // return first name
const char *getLastName () const; // return last name

ff static member function
static int getCDunt(];Jj retcurn number of chjects instantiated

private: .
char *firstlame; “*--__
char *lastNeme: ->

public static function

/4 static data
static int count; J,[ nunber of objects instantiated
y: // end class Emplovee  ~=o

#endif -~
>

private static data member

39

static Class Uyeleri

1EV€ Fig. 10.22: Employee.cpp

zi| /4 Member—-function definitions for class Employee.

3| #include <iostresm:

4 using std::cout:

5| using std::endl;

&

7| #include <ostrings // strlen and stropy protoLypes

S| using std::strlen;

9 using std::strcpy:
10
11| #include "Ewployes.h" // Employee class definition
1z
13| // define and initislize static data member at file scope
14| int Employee::count = 0;
15
16i| // define static member function that returns nmumber of
17:L// Employee objects instantiated [declared static in Employee.h)
15[ int Employee: :getCount ()
198 1
Z0 return count;
21| ¥ // end static function getCount
zaik

40
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static Class Uyeleri

23 // constructor dynsmically allocates space for first and last name and
24 L.f.f uses stropy to copy first and last names into the object

25F Employee: :Employee [ const char * const first, const char * const last )
2ai) {

27 firstName = ney char[ strlen( first ) + 1]

28 stropyi flrstName,—T‘_i"rBt-);-___

29 T

30 lastName = new_cpa_r_[_s_trlen( last § +11: T T==—a__ >

31 strepy( lastMame, last §7 7T TTo----oo o > [ firstname ve lastname
iz ) ) icin hafizada yer aynlir
33 count++; // increment static count of employees

34

35 cout << "Employee constructor for " << firstName

36 << ' ' << lastNawe << " called." << endl:

37y /S end Employee constructor

gt

3% // destructor deallocates dynamically allocated memory
40 Employee: : ~Employes ()

41 {
42 cout << "~Employee(] called for " << firstName
43 €< ' ' << lastMName << endl;
44
45 delete [] firstName; // release memory
46 delete [] lastMName; // relesse memory
47
45 count--; // decrement static count of employees
42i( } /) end ~Employee destructor
S0k
41
static Class Uyeleri
51 4/ return first nswe of employes
LEZF const char ¥Employee::getFirstMName () const
534
L4 // const before return type prevents client from modifying
EE // private data; client should copy returned string before
5 /4 destructor deletes storage to prevent undefined pointer
57 return firstName:
55| v // end function getFirstlame
59
60 // return last name of employee
gl zmonst char *Employee: :getlastName () const
351 {
63 /¢ const before return type prevents client from modifying
64 /f private data; client should copy returned string before
65 /f destructor deletes storage to prevent undefined pointer
1) return lastMamwe:
670 v // end function getlastliame
65
42
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static Class Uyeleri

10!]{
110

1

2

3

4

5| using std::endl:
[

7| #inelude "Employee.h" // Employee class definition
g

2F int mwain()

EVF Fig. 10.23: figlO 23 .cpp

ff Driver to test class Emplovees.
#include <iostresm:

using std:icout;

static lyeler icin class
ad kullamlir

>

/4 use class name and binary scope resokgpion—apéfator to

12iF /4 apcess static nuwber fqu;innﬂgefcbunt
13 COout << "Numbqg_qf—empIﬁ?Ees hefore instantiastion of any objects is "
14 << Employéé::getCount(] << endl; // use class name
15
16 S use new to dynamically create two new Employees
17 /¢ operator new also calls the object's constructor
1g Employes *elPtr = new Employee| "Susan™, "Baker™ )
19 Employee *e2Ptr = new Ewmplowyee| "Rohert'", "Jones™ |:
zo R
21 A4 eall getCounﬁ‘En-ilrst Employee objsct
22 cout << "Nurber of empib?ees\after obijects are instantiated is ™
23 << elPtr->getCount () ; ‘\*~\\
24 R
3| ki nesne olusturulup
hafizaya yerlestirilir
43
static Class Uyeleri
25 cout << "ynYnEmployes 1: "
26 << elPtr-rgetFirstMName () << "™ " << elPtr-rgetLastMame |
z7 << "™nEmployees 2: "
z8 << eZPtr-»getFirstName () << " " << eZPtr->getLastMName (] << "\n4n";
29
30 delece elPcr: // deallocate mMemory
31 elPtr = 0; // disconnect pointer from free-store space
32 delete e2Ptr; // deallocate memory
33 e2Ptr = 0; // disconnect pointer from free-store space
34
35 J/ no objects exist, so call static member function getCount again
36 // using the class namwe snd the binary scope resolution operator
37 cout << "Number of employees after objects are deleted is "
38 << Employee::getCount () << endl;
39
40 system("FAUIE") ;
41 return 0;
azi| v 4/ end wain
o C
Humber of employees bhefore instantiation of any objects
Employee constructor for Susan Baker called.
Employee constructor for Robert Jones called
Humber of employees after ohjects are instantiated is 2
Employee Susan Baker
[Emplovee Rohert Jones
“Employee<? called for Susan Baker
“Employee(> called for Robert Jones
Humber of employees after ohjects are deleted is B
Press any key to continue . . . _
44
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