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7.2 const (ZTaBepa)
AvTiKeiueva kai MeBodol

H apxn Tnc eAaxioTnc npoofaonc
« EmiTpenoupe npooBacn yia TPONonoINoeIC UOVO
OTA AnNapaiTnTa avTIKEIPYeVa
const
= Opilel avTIKEIPEVO Nou O TPOMOMoIEITal
= Aivel Compiler error
= [Mapadeiyua
const Time noon( 12, 0, 0 );

AnNAwWVEl const AVTIKEINEVO noon TNC Time
Apxikonolei o€ 12

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 4
permission of Pearson Education, Inc.



7.2 const (ZTaBepa) AvTIKEIUEVA

kal MeBodol

const pebodol

= O1 ueBOOOI QVTIKEIMEVWV const MPEMEI va €ival
Kal QUTEC const
A& UNopEi va TpononolouV avTIKEIPEVA

= Opiloupe wC const O€
MpwTOTUNO
= MeTa TN ANioTa NnapapETpwV
AnAWGEIC

= [pIv TNV apxn Tou apioTEPOU ayKioTPou
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1 // Fig. 7.1: time5.h A Ou.l.”ne
2 // Definition of class Time.

3 // Member functions defined in time5.cpp. v

4 #ifndef TIMES H times.h (1 of 2)
5 #define TIME5 H

6

7 class Time ({

8

9 public:

10 Time( int = 0, int = 0, int = 0 ); // default constructor

11

12 // set functions

13 void setTime( int, int, int ); // set time

14 void setHour( int ) ; // set hour

15 void setMinute( int ) ; // set minute Declare constget functions.
16 void setSecond( int ) ; // set second

17

18 // get functions (normally declared const)

19 int getHour () const; // return hour

20 int getMinute() const; // return minute

21 int getSecond() const; // return second Declare const function
22 _ _ printUniversal.

23 // print functions (normally declared const)

24 void printUniversal() const; // print univyersal time

25 void printStandard() ; // print standard time

© 2003 Prentice Hall, Inc.
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Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

private:
int hour;
int minute;
int second;

// 0 - 23 (24-hour clock format)
// 0 - 59
// 0 - 59

}; // end class Time

#tendif

permission of Pearson Education, Inc.

A Qutline
\
timeS.h (2 of 2)
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// Fig. 7.2: time5.cpp
// Member-function definitions for class Time.
#include <iostream>

using std: :cout;
#include <iomanip>

using std::setfill;
using std: :setw;

// include definition of class Time from time5.h
#include "time5.h"

// constructor function to initialize private data;
// calls member function setTime to set variables;
// default values are 0 (see class definition)
Time: :Time( int hour, int minute, int second )

{

setTime ( hour, minute, second ) ;

} // end Time constructor
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timeS.cpp (1 of 4)
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// set hour, minute and second values
void Time: :setTime( int hour, int minute, int second )
{

setHour ( hour );

setMinute ( minute ) ;

setSecond( second ) ;

} // end function setTime

// set hour value
void Time: :setHour( int h )

{
hour = ( h >= 0 &8& h < 24 ) ? h : 0;

} // end function setHour

// set minute wvalue

void Time: :setMinute( int m )
{

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

} // end function setMinute

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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timeS.cpp (2 of 4)
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// set second value
void Time: :setSecond( int s )

{
second = ( s > 0 && s < 60 ) ? s

} // end function setSecond

// return hour value
int Time: :getHour () const

{

return hour;
} // end function getHour
// return minute value
int Time::getMinute() const
{

return minute;

} // end function getMinute

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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Qutline
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const functions do not
modify objects.
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(/ ret-:urn second value A OUﬂine
int Time::getSecond() const
{ \Y
return second; timeS.cpp (4 of 4)
} // end function getSecond const functions do not
modify objects.

// print Time in universal format
void Time: :printUniversal () const

{
cout << setfill( '0' ) << setw( 2 ) << hour << ":"

<< setw( 2 ) << minute << ":"
<< setw( 2 ) << second;
} // end function printUniversal
// print Time in standard format
void Time: :printStandard() // note lack of const declaration
{
cout << ( ( hour == || hour == 12 ) ? 12 : hour % 12 )
<< ":" < setfill( '0' ) << setw( 2 ) << minute
<< ":" << setw( 2 ) << second
<< ( hour < 12 2 " AM" : " BM" );

} // end function printStandard

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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// Fig. 7.3: £ig07 03.cpp

// Attempting to access a const object with

// non-const member functions.

// include Time class definition from time5.h

#include "time5.h"

int main ()

{
Time wakeUp( 6, 45, 0 );
const Time noon( 12, 0, O

A

Qutline

\'%

fig07 _03.cpp
(1 of 2)

Declare noon a const
object.

T ooJject

) ; // constant object

\

Note that non-const

constructor can initialize

const object.
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d:\cpphtp4 examples\ch07\fig07 01\fig07_01.<£pp (16
'setHour' : cannot convert 'this' poinyer from

wakeUp.setHour( 18 );

noon.setHour ( 12 );

wakeUp.getHour () ;

noon.getMinute () ;
noon.printUniversal () ;

noon.printStandard() ;

return 0;

} // end main

to 'class Time &'

Conversion loses qualifiers

OBJECT

non-const

const

const
const

MEMBER FUNCTION

A Qutline

non-const

\'%

non-const

const

Attempting to invoke

n .
non-const member function

on const object results in

compiler error.

fig07 _03.cpp
(2 of 2)

fig07 _03.cpp
output (1 of 1)

Attempting to invoke
non-const member function
on const object results in
compiler error even if
function does not modify
object.

d:\cpphtp4 examples\ch07\fig07 01\fig07 0l.cpp(23) : error C2662:
'printStandard' : cannot convert 'this' pointer from 'const class

Time' to 'class Time &'

Conversion loses qualifiers

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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7.2 const (ZTaBepa) AvTIKEINEVA Kal

MeBodol

ApXIKOMOINOTN AVTIKEINEVOU

= Apxikonoinon ue member initializer syntax
Mnopei va xpnaiponoinosi
= Me OAa Ta peAn dedopevwv
Mpenel va xpnoiJonoinoei
= 'ta ta péAn const
= ['1a OAec TIC avapopec peTaBANTwV

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

14



00O NO OGS~ WDN —~

N I (o)
- O

12
13
14
15
16
17
18
19
20
21

// Fig. 7.4: £ig07 04.cpp

// Using a member initializer to initialize a
// constant of a built-in data type.

#include <iostream>

using std: :cout;
using std::endl;

class Increment ({

public:

Increment( int ¢ = 0, int i = 1 ); // default constructor
void addIncrement ()
{

count += increment;

} // end function addIncrement

void print() const; // prints count and increment

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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fig07 04.cpp
(1 of 3)
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private:
int count;
const int increment; // const data member
}; // end class Increman
Member initializer list ncrement as const
/Y EEREEErEs separated’ Member initializer syntax can

: olon. o
count( c ), < bel Member initializer syntax
increment ( i ) fequid 9 must be used for const data

{ member increment.
// empty body

} // end Increment constructor | Member initializer consists of
data member name
// print count and increment v3 (increment) followed by

: I - ] . . . Y
\{701d ncrement: :print() const parentheses i e
1 :
cout << "count = " << count | YA U (c)
<< ", increment = " << increment << endl;

} // end function print

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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fig07 04.cpp
(2 of 3)
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45 int main|()

46 {

47 Increment value( 10, 5 );

48

49 cout << "Before incrementing: ";
50 value.print() ;

51

52 for ( int j = 0; j < 3; Jj++ ) {
53 value.addIncrement () ;

54 cout << "After increment " << j + 1 << ":
55 value.print() ;

56 }

57

58 return 0;

59

60 } // end main

Before incrementing: count
After increment 1: count =
After increment 2: count =
After increment 3: count =

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

|
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= 10, increment =
15, increment =
20, increment =

(SIS, IS

25, increment =

permission of Pearson Education, Inc.

LLIrY

4

A 17

Qutline
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fig07 04.cpp
(3 of 3)

fig07 04.cpp
output (1 of 1)
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// Fig. 7.5: £ig07 05.cpp

// Attempting to initialize a constant of
// a built-in data type with an assignment.
#include <iostream>

using std: :cout;
using std::endl;

class Increment ({

public:

Increment( int ¢ = 0, int i = 1 ); // default constructor
void addIncrement ()
{

count += increment;

} // end function addIncrement

void print() const; // prints count and increment

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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(1 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.

18



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4]
42
43

private:
int count;
const int increment;

}; // end class Increment

// constructor
Increment: :Increment( int c, int
{ // Constant m

count = c; //

// const data member

A

Qutline

\'%

Declare increment as const
data membher

Attempting to modify const
data member increment
results in error.

increment = i; / ERROR: Canno

} // end Increment constructor

T oS =y T TYnio o Oy Jew o

// print count and increment values

void Increment: :print() const
{
cout << "count = " << count
<< ", increment = " << increment << endl;

} // end function print

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.
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int main()

{

Increment value( 10, 5 );

cout << "Before incrementing: ";
value.print() ;

for ( int j = 0; j < 3; j++ ) {
value.addIncrement () ;
cout << "After increment " << j + 1 << ": ";
value.print() ;

A 20

Qutline
WV

return 0; Not using member initializer
syntax to initialize const
data member increment
results in error.

} // end main

D:\cpphtp4 examples\ch07\Fig07 03\Fig07 03.cpp(3U) : error [ZInH-

fig07 _05.cpp
(3 of 3)

fig07 _05.cpp
output (1 of 1)

'increment' : must be initialized in constructor base/
initializer list
D:\cpphtp4 examples\ch07\Fig07 03\Fig07

see declaration of 'increment' reSUHSIHGﬂTOL

Attempting to modify const
data member increment

D:\cpphtp4 examples\ch07\Fig07 03\Fig07 03.cpp(32) : error C2166:

l-value specifies const object

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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7.3 2uvBeaon/ Composition:
AVTIKEINEVA WC PEAN TAENC

>UvBeon/ Composition

« Mia 1a&n exel avTikeipeva aAAnc Ta&NC wc
HEAN

KaTaokeun avTIKEIMEVWV

= Ta PEAN aVTIKEIPEVA dNUIoUpPYyoUVTal PE TN
o€Ipa nou dnAwvovTal

Aev akoAouBesiTal n osipa Tou constructor

AnuioupyouvTal ApIv ano Ta avTIKEIJEVA TNC
TA&NC nou Ta XpnoILOMOIE]
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// Fig. 7.6: datel.h

// Date class definition.

// Member functions defined in datel.cpp
#ifndef DATEL H

#define DATEl H

class Date { ;
Note no constructor with

public: parameter of type Date.

Date( int = 1, int = 1, int = 1| Recall compiler provides

void print() const; // print d| default copy constructor.

~Date(); // provided to confirm destruction Orader
private:

int month; // 1-12 (January-December)

int day; // 1-31 based on month

int year; // any year

// utility function to test proper day for month and year
int checkDay( int ) const;

}; // end class Date

#tendif

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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datel.h (1 of1)
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// Fig. 7.7: datel.cpp
// Member-function definitions for class Date.
#include <iostream>

using std: :cout;
using std::endl;

// include Date class definition from datel.h
#include "datel.h"

// constructor confirms proper value for month; calls
// utility function checkDay to confirm proper value for day
Date::Date( int mn, int dy, int yr )
{
if (mn > 0 & mn <= 12 ) // validate the month

month = mn;
else { // invalid month set to 1
month = 1;
cout << "Month " << mn << " invalid. Set to month 1.\n";
}
year = yr; // should validate yr
day = checkDay( dy ); // validate the day

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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datel.cpp (1 of 3)
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// output Date object to show when its constructor is called
cout << "Date object constructor for date ";
print();

cout << endl; \

} // end Date constructor

No arguments; each member
function contains implicit

// print Date object-in form mont] handle to Ob.]eCt on which it
void Date::print() const operates.

{

cout << month << '/' << day << '/' << year;

} // end function print

// output Date object to show when itj Output to show timing of

Date: :~Date() destructors.
{

cout << "Date object“destructor for date ";
print();
cout << endl;

} // end destructor ~Date

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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datel.cpp (2 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.

24



49 // utility function to confirm proper day value based on

50 // month and year; handles leap years, too

51 int Date::checkDay( int testDay ) const

52 {
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

static const int daysPerMonth[ 13 ] =
{ o0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };

// determine whether testDay is valid for specified month
if ( testDay > 0 && testDay <= daysPerMonth[ month ] )
return testDay;

// February 29 check for leap year
if ( month == 2 && testDay == 29 &&
( year % 400 == |
( year $ 4 == 0 && year % 100 '= 0 ) ) )
return testDay;

cout << "Day " << testDay << " invalid. Set to day 1.\n";

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

70 } // end function checkDay

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.
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datel.cpp (3 of 3)
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// Fig. 7.8: employeel.h

// Employee class definition.

// Member functions defined in employeel.cpp.
#ifndef EMPLOYEE 1H

#define EMPLOYEE1l H

// include Date class definition from datel.h
#include "datel.h"

26
A Outline
4

employeel.h (1 of 2)

Using composition;

class Employee ({
public:
Employee (
const char *, const char *, const Date &, const Date & );
void print() const;
~Employee(); // provided to confirm destruction order
private:

char firstName[ 25 ];
char lastName|[ 25 ];
const Date birthDate; // composition: member object
const Date hireDate; // composition: member object

}; // end class Employee

Employee object contains
Date objects as data
members.

© 2003 Prentice Hall, Inc.
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#tendif

// Fig. 7.9: employeel.cpp
// Member-function definitions for class Employee.
#include <iostream>

using std: :cout;
using std::endl;

#include <cstring> // strcpy and strlen prototypes

#include "employeel.h" // Employee class definition
#include "datel.h" // Date class definition

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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(1 of 3)
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// constructor uses member initializer list to pass initializer
// values to constructors of member objects birthDate and
// hireDate [Note: This invokes the so-called "default copy
// constructor" which the C++ compiler provides implicitly.]
Employee: :Employee( const char *first, const char *last,

const Date &dateOfBirth, const Date &dateOfHire )

: birthDate( dateOfBirth ), // initialize birthDate

hireDate( dateOfHire ) / initialize hireDate

A

Qutline

\'%

// copy first into firstName and be sure Member initializer syntax to
initialize Date data members

int length = strlen( first );
length = ( length < 25 ? length : 24 ); | birthDate and

strncpy( firstName, first, length ) hireDate; compiler uses
firstName[ length ] = '\0'; default copy constructor.

// copy last into lastName and be sure that it fits
length = strlen( last )

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

strncpy( lastName, last, length );

lastN length ] = '\0'; 1mi
astName[ length ] \ Output to show timing of

constructors.

// output Employee object to

cout << "Employee objec onstructor:

<< firstName << ' ' << lastName << endl;

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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} // end Employee constructor

// print Employee object
void Employee: :print() const

{

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

hireDate.print() ;

cout << " Birth date: ";
birthDate.print() ;

cout << endl;

} // end function print

A Qutline

\'%

// output Employee object to show when i Output to show timing of

Employee: : ~Employee () destructors.

{

cout << "Employee object destructor: "
<< lastName << ", " << firstName << endl;

} // end destructor ~Employee

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.
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// Fig. 7.10: £ig07 _10.cpp

A

Qutline

// Demonstrating composition--an object with member objects.

#include <iostream>

\'%

using std: :cout;
using std::endl;

#include "employeel.h" // Employee class definition

fig07 10.cpp
(10f1)

int main () Create Date objects to pass

{ to Employee constructor.
Date birth( 7, 24, 1949 );

Date hire( 3, 12, 1988 );
Employee manager( "Bob", "Jones", birth, hire );

cout << '\n';
manager.print() ;

cout << "\nTest Date constructor with invalid wvalues:\n";
Date lastDayOff( 14, 35, 1994 ); // invalid month and day
cout << endl;

return 0;

} // end main

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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31
Date object constructor for date 7/24/1949 A Ou.l.”ne
Date object constructor for date 3/12/1988 v
Employee object constructor: Bob Jones ‘\\\\\\\\\\\\\
Note two additional Date  10.cpp

Jones, Bob

Hired: 3/12/1988 Birth date: 7/24/1949 objects constructed; no output pt (1 of 1)

since default copy constructor
Test Date constructor with invalid wvalues: used.
Month 14 invalid. Set to month 1.

Day 35 invalid. Set to day 1.
Date object constructor for date 1/1/1994

L 1 i 1 i |

D R A
/rg Destructor for Employee’s

_del Destructor for Emplovee‘s
NDaoactmictor faor DNadsa ~Ahiant
_ob|

It Destructor for Date object
birth.

Date object destructor for date 1/1/1994
Employee object destructor: Jones, Bob
Date object destructor for date 3/12/1988
Date object destructor for date 7/24/1949
Date object destructor for date 3/12/1988
Date object destructor for date 7/24/1949

\

B
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7.4 friend ZuvapTnoeic kai friend
Ta&eic
friend OuvapTnNOEIC
= OpilovTal eKTOC gUPeAEIOC TNC TAENC
= 'Exouv npoofaocn os non-public members
AnAwon friends
= 2UVApPTNON
Mponyeital To keyword friend

= 'OAec ol ouvapTnoeIC TNC TAENC classTwo WC
friends TNC TA&NC classOne
BaCoupe Tn dnAwon Tng Hopeng

friend class classTwo;
OTOV OPIOUO TNC classOne

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 32
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7.4 friend ZuvapTnoeic kar and
i friend Ta&eic
I0TNTEC

= Mnopei va d0B&i Ox1 va avakAnBei

Taén B friend TNC TGENC A

« H 1a&Nn A npenel va dnhwoel Tnv Taén B w¢ £riend

= 'OYI GUUPETPIKN

Taén B friend TNC TGéNC A

Ta&n A ox1 anapaitnta friend TNC TGéNG B
= Oy1 peTaBatikn

Taén A friend TNCB

Taén B friend TNC C

Ta&n A oyl anapaitnta friend TNC C

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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// Fig. 7.11: £ig07 1l.cpp

// Friends can access private members of a class.

#include <iostream>

using std: :cout;
using std::endl;

// Count class definitio
class Count {
friend void setX( Count &,

public:

// constructor
Count ()

A

Qutline

\'%

Precede function prototype
with keyword friend.

int );

x( 0 ) // initialize x to O

// empty body

} // end Count constructor

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

// friend declaration

fig07 11.cpp
(1 of 3)

© 2003 Prentice Hall, Inc.
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A

Qutline

\'%

/ Pass Count object since
// function setX can modi priy C-stvle standalone function.

Since setX friend of
Count, can access and
modify private data
member x.

// output x

void print() const

{

cout << x << endl;

} // end function print
private:

int x; // data member
}; // end class Count
// because setX is
void setX( Coun c, 1
{

c.x= val; // legs
} // end function setX

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

fig07 11.cpp
(2 of 3)
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int main()
{

Count counter;

cout << '"counter
counter.print() ;

setX( counter, 8

cout << '"counter
counter.print() ;

return 0;

} // end main

// create Count object

A 36

Qutline
WV

.x after instanti Use friend function to
access and modify private
data member x.

); “// set x with a TrIena

.Xx after call to setX friend function: ";

counter.x after instantiation: 0

counter.x after call to setX friend function: 8

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

fig07 11.cpp
(3 of 3)

fig07 11.cpp
output (1 of 1)
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// Fig. 7.12: £ig07 _12.cpp

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

#include <iostream>

using std: :cout;
using std::endl;

// Count class definition
// (note that there is no friendship declaration)
class Count {
public:
// constructor
Count ()
x( 0 ) // initialize x to O

// empty body

} // end Count constructor

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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fig07 12.cpp
(1 of 3)
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// output x
void print() const

{
cout << x << endl;

} // end function print

private:
int x; // data member

}; // end class Count

// function tries to modify
// but cannot because fun

void cannotSetX( Cou &c, il

c.x = val; // ERROR: cani

Attempting to modify
private data member from
non-friend function results
in error.

Count

} // end function cannotSetX

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.
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Qutline

\'%

fig07 12.cpp
(2 of 3)
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39
43 int main() A Outline
44 {
45 Count counter; // create Count object v
a6 _ _ fig07 12.cpp
47 cannotSetX( counter, 3 ); // cannotSetX is not a friend -
e 3 of 3)
49 return 0;
50 fig07 12.cpp
51 } // end main output (1 of 1)

D:\cpphtp4_examples\ch07\Fig07_12\Fig07_12.cpp(39) : error C2248:
'x' : cannot access private member declared in class 'Count'

D:\cpphtp4_examples\ch07\Fig07_12\Fig07_12.cpp (31)

see declaration of 'x' \

Attempting to modify
private data member from
non-friend function results
in error.

© 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.



7.5 Xpnon Tou this
this
« EmiTpeEnel oTo avTikeipevo va exel npoafaocn
otn OIkn Tou dieubuvon

« O TUNOC TOU OcikTn this &apTaral ano:
TUNO TOU QVTIKEINEVOU

Av n ouvapTnon €ival const

[1a TIC noN-const OUVAPTNOEIC Employee
= this €xel TUNO Employee * const
Constant dgiktn o€ non-const Employee QVTIKEIPUEVO
[1a TIC const OUVAPTNOEIC Employee
= this €Xel TUMO const Employee * const
Constant 0eikTn o€ constant Employee QVTIKEIUEVO

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 40
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// Fig. 7.13: £ig07 _13.cpp

// Using the this pointer to refer to object members.

#include <iostream>

using std: :cout;
using std::endl;

class Test {

public:
Test( int = 0 ) ; // default constructor
void print() const;

private:
int x;

}; // end class Test
// constructor
Test: :Test( int value )
x( value ) // initialize x to value

// empty body

} // end Test constructor

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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fig07 13.cpp
(1 of 3)
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// print x using implicit and explicit this pointers; |!

// parentheses around *this required
void Test: :print() const

{

// implicitly use this pointer access mem}

A Qutline
Implicitly use this pointer;
only specify name of data 07_13.cpp
mepahas £ of 3)

cout << " x =" L x;

// explicitly use this pointer to a ss member x

cout << "\n this->x = " << this-5x;

// explicitly use dereferenced this poin and | dereference this pointer

// the dot operator to access membe

cout << "\n(*this).x = " << ( *this ).x << endl;

} // end function print
int main()
{

Test testObject( 12 );

testObject.print() ;

return 0;

Explicitly use this pointer
with arrow operator.

Explicitly use this pointer;

first, then use dot operator.

© 2003 Prentice Hall, Inc.

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All rights reserved.
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51 } // end main

x = 12
this->x = 12
(*this) .x = 12

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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A Qutline

\'%

fig07 13.cpp
(3 of 3)

fig07 13.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
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7.5 Xpnon Tou this

2€IpIaKnN KANON ouvapTnoEwy

= [ToAANanAec cuvapTnoeic kahouvTal PE pia
ONAwan

= H ouvapTtnon enioTpepel OsikTn avapopag
OTO 010 TO AVTIKEIUEVO

{ return *this; }

= OI ouvapTnOoEIC Nou OEV EMIOTPEPOUV

ava@opeC Npenel va KANBouv TeAEUTAIEC

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 44
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// Fig. 7.14: time6.h
// Cascading member function calls.

// Time class definition.

// Member functions defined in timeé6.cpp.
#ifndef TIME6 H
#define TIME6 H

class Time {

A

Qutline

\'%

public: Set functions return reference
Time( int = 0, int = / . .
to Time object to enable
// set functions cascaded member function
Time &setTime( int, int, int ); // sef calls.
Time &setHour( int ); // set hour
Time &setMinute( int ); // set minute
Time &setSecond( int ); // set second
// get functions (normally declared const)
int getHour () const; // return hour
int getMinute() const; // return minute
int getSecond() const; // return second

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

time6.h (1 of 2)
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// print functions (normally declared const)

void printUniversal() const; // print universal time

void printStandard() const; // print standard time
private:

int hour; // 0 - 23 (24-hour clock format)

int minute; // 0 - 59
int second; // 0 - 59

}; // end class Time

#tendif

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

A Qutline
\
time6.h (2 of 2)
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// Fig. 7.15: time6.cpp
// Member-function definitions for Time class.
#include <iostream>

using std: :cout;
#include <iomanip>

using std::setfill;
using std: :setw;

#include "time6.h" // Time class definition

// 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, int sec )

{

setTime ( hr, min, sec );

} // end Time constructor

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.
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Qutline
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time6.cpp (1 of 5)
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// set values of hour, minute, and second

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

{
setHour( h );

setMinute( m ) ;
setSecond( s );

return *this;

A

Qutline

\'%

Return *this as reference to
enable cascaded member
function calls.

enables casc

=

} // end function setTime

// set hour value

Time &Time: :setHour( int h )

{

hour = ( h >= 0 && h < 24

return *this;

Return *this as reference to
enable cascaded member
function calls.

enables casc

} // end function setHour

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

time6.cpp (2 of 5)
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// set minute wvalue
Time &Time: :setMinute( int m )

{

minute = (m >= 0 && m

return *this; // enables cas

} // end function setMinute

// set second value
Time &Time: :setSecond( int s )

{
second = ( s > 0 && s <

return *this; enables cas

} // end function setSecond

// get hour value
int Time: :getHour () const

{

return hour;

} // end function getHour

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

A

Qutline

Return *this as reference to
enable cascaded member
function calls.

\'%

= =g

Return *this as reference to
enable cascaded member
function calls.

permission of Pearson Education, Inc.

time6.cpp (3 of 5)
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// get minute value
int Time::getMinute() const

{

return minute;

} // end function getMinute

// get second value
int Time::getSecond() const

{

return second;

} // end function getSecond

// print Time in universal format
void Time: :printUniversal () const
{
cout << setfill( '0' ) << setw( 2 ) << hour << ":"
<< setw( 2 ) << minute << ":"
<< setw( 2 ) << second;

} // end function printUniversal

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

A Outline
v
time6.cpp (4 of 5)

© 2003 Prentice Hall, Inc.
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// print Time in standard format

void Time: :printStandard() const

{
cout <<

<<
<<
<<

( ( hour == || hour == 12 ) ? 12 : hour % 12 )
":" << setfill( '0' ) << setw( 2 ) << minute

":" << setw( 2 ) << second

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

} // end function printStandard

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.
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time6.cpp (5 of 5)
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// Fig. 7.16: £ig07 _ 16.cpp
// Cascading member function calls with the this pointer.

#include <iostream>

using std: :cout;
using std::endl;

#include "time6.h" // Time class definition

int main()

A

Qutline

\'%

{ .
Cascade member function

calls; recall dot operator
// cascaded function calls associates from left to right.

Time t;

t.setHour( 18 ) .setMinute( 30 ) .setSecond( 22 ) ;
// output time in universal and standard formats
cout << "Universal time: ";

t.printUniversal() ;

cout << "\nStandard time: ";
t.printStandard() ;

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

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

fig07 16.cpp
(1 of 2)
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26 // ded functi 11 A >
cascaae unctction ca S !
27 t.setTime( 20, 20, 20 ) .printStandard(); OUTllne
22 cout << endl Function call to / 16.cpp
a1 S printStandard must '2)
32 appear last;
33 } // end main printStandard doesnot | 16.cpp
return reference to t. ut (1 of1)

Universal time: 18:30:22
Standard time: 6:30:22 PM

New standard time: 8:20:20 PM

© 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.



7.6 Aiaxeipion Auvapikng

MvnungG HE Xprnaon new Kal
delete
Alaxeipion OUVANIKNG PVNUNG
« EAeyxel Tn diavoun pvnung

= Mg xpron Twv TEAEOTWV new KAl delete
include standard header <new>

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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7.6 Aiaxeipion Auvapikng

MvnuNg YE Xpnon New Kal
delete

= EOTW
Time *timePtr;
timePtr = new Time;
» TeAeotn¢ new
AnuIoupyei avTikeEipeva kataAAnAou PeyEBOUC yia TOV TUMO Time
= Aivel AaBoc av 0ev undapyel Xwpoc oTn MVAHN
EnIoTpEPEl OEIKTN OTOV OUYKEKPIHPEVO TUMO
= Me apyikonoinon
double *ptr = new double( 3.14159 );
Time *timePtr = new Time( 12, 0, 0 );
= AnAwon nivaka
int *gradesArray = new int[ 10 ];

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 95
permission of Pearson Education, Inc.



7.6 Aiaxeipion Auvapikng

MvnuNg YE Xpnon New Kal
delete

AneAeuBEPWVEI TN PVNN KAl KATAOTPEPEI TA AVTIKEIPEVA

'EOTW
delete timePtr;

TeAeoTnC delete

= KaAei To destructor

= H pvnun pnopei va xpnoiponoin®si pe aAAa avTikEipeva
Deallocating arrays

delete [] gradesArray;

= AneAeuBepwVEl TO array 0To 0noio Ocixvel TO gradesArray

= Av gival 0€iKTNC O€ array avTIKEINEVWV
= KaAeital npwTta o destructor yia kGOe avTIKEIUEVO TOU array
= MEeTa aneAeuBepwVel TN PVAUN

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by o6
permission of Pearson Education, Inc.



7.7 static TAE&EIC

static Ta&NC peraBAnTn
= Aedopeva diabeoiua o€ OAn TNV Taén
I510TNTa TNG TAENC, OXI CUYKEKPIUEVOU
QVTIKEIJEVOU TNG TAENC
. AI'I050'TIK(') oTav anAd eva avTiypapo Tnc Ta&nc eivail
APKETO
Movo n petaBAnTn static npenel va
EVNUEPWVETAI
= Mnopei va poialel he global, aAha €xel eyBeleia oTnv
TA&N
= ApYXIKOMOIEITAl KIa HOVO (popa
= YNApXEl aKOUn Kai Xwpic avTIKEIPUEVO

o7

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.



7.7 static TA&EIC
MpooBaon os peTaBAnTeC TAENC static
« [pooBacipa peow onoloudnnoTE AVTIKEINEVOU

TA&NG
= public static PNeTABANTEC
Mnopouv va NpooneNacTouV Kal Heow (: :)
Employee: :count
« private static PETAPANTEC
'OTav dev unapyel avTIKEIPEVO

= Mnopei va Ta npooneAaoel Kaveic HECW GUVApPTNONG
public static

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by o8
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7.7 static TA&EIC

static ouvapTnoeiq

« /A€ UNOPOUV Va NpooneEAACOUV Non-static
OedoEVA I GUVAPTNOEIC
= Agev unapyxel this yia TIC static
OUVAapPTNOEIC
static dedopeEva Kalr ouvapTnoEIC UNapxouV
aveEapTnTa Ano Ta AVTIKEIUEVA

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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// Fig. 7.17: employee2.h

// Employee class definition.
#ifndef EMPLOYEE2 H

#define EMPLOYEE2 H

class Employee {

public:
Employee( const char *, const char * ); // constructor
~Employee () ; // destructor

const char *getFirstName () const; // return first name

A 60

Qutline
WV

const char *getLastName () const; // static member function

can only access static data
members and member
functions.

// static member function

static int getCount() ; return # obj

private:

char *firstName;
char *lastName; static data member is
class-wide data.

// static data member
static int count; /[ number of objects instantiated

}; // end class Employee

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

employee2.h (1 of 2)
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26 #endif

1 // Fig. 7.18: employee2.cpp

2 // Member-function definitions for class Employee.

3 #include <iostream>

4

5 using std::cout;

6 wusing std::endl;

7

8 #include <new> // C++ standard new operator

9 #include <cstring> // strcpy and strlen prototypes

10

11 #include "employee2.h" // Employee clas Initialize static data
12 member exactly once at file
13 // define and initialize stati ata membe:scope.

14 int Employee::count = 0;

15

16 // define static member function that re static member function
17 // Employee objects instantiated accesses static data
18 int Employee: :getCount () member count.

19 {

20 return count;

21

22 } // end static function getCount

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

employee2.h (2 of 2)

employee2.cpp
(1 of 3)
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A

// constructor dynamically allocates space for v

Qutline

// first and last name and uses strcpy to copy

// first and last names into the object 1
OMNINNT ue2.cpp

new operator dynamically
allocates space.

Employee: :Employee( const char *first, const char *1:

firstName = ne

+ 1 1];

strcpy( firstName, first

lastName = new char[ strl4 [Use static data member to

) 7| store total count of
employees.

strcpy( lastName, 1

++count; increment st

cout << "Employee constructor for " << firstName
<< ' ' << lastName << " called." << endl;

} // end Employee constructor

// destructor deallocates dynamically allocated memory
Employee: : ~NEmployee ()
{
cout << "~Employee () called for " << firstName
<< ' ' << lastName << endl;

© 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.
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delete [] firstName; // recapture memory
delete

astName; // recapture memory

-—-count; tatic count of employees

} // end destructor ~Emp Use static data member to llocates

store total count of
employees.

{J/ COIIsC

// return first name of

const char *Employee: :get
{
// 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;

} // end function getFirstName

// 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;

} // end function getLastName

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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employee2.cpp
(3 of 3)
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// Fig. 7.19: £ig07 _19.cpp
// Driver to test class Employee.
#include <iostream>

using std: :cout;
using std::endl;

#include <new> // C++ standard new operator

#include "employee2.h" // Employee class definition

int main()

{

cout << "Number of employees before instantiation is "

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

Employee *elPtr = new e( "

new Employee (

cout << "Number of em

Employee *e2Ptr

<< elPtr->ge#Count () ;

I Raker" ) -

A
v

fig07 _19.cpp
(1 of 2)

Qutline

new operator dynamically
allocates space.

static member function

can be invoked on any object

of class.

© 2003 Prentice Hall, Inc.
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cout <<
<<
<<
<<
<<
<<

"\n\nEmployee 1: "
elPtr->getFirstName ()

" " << elPtr->getLastName ()
"\nEmployee 2: "
e2Ptr->getFirstName ()

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

delete elPtr; // recapture memory

// disconnect pointer from free-store space

A

Qutline

\'%

delete e2Ptr; recapture memory

cout <<
<<

nnect P°i?39;/f;

"Number of employ Operato

Employee: :getCount () << MEMOIY

static member function
invoked using binary scope
resolution operator (no
existing class objects).

return 0;

40 } // end main

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

fig07 _19.cpp
(2 of 2)
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Number of employees before instantiation is 0 A OUﬂine

Employee constructor for Susan Baker called. v
Employee constructor for Robert Jones called.

Number of employees after instantiation is 2

fig07 _19.cpp
output (1 of 1)

Employee 1: Susan Baker
Employee 2: Robert Jones

~Employee () called for Susan Baker
~Employee () called for Robert Jones
Number of employees after deletion is 0

© 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.



7.8 Agpaipeon Asdopevwy Kal
Anokpuyn MAnpogopiac

Anokpuwn NAnpogopiac
= O1 Ta&eIg kpuBouv AeNTOPEPEIEG TNG UAONOINONG ano
TOUC NEAATEC
= [.X. : doun dedopevwyv oToiBac
Aedopeva npoaoTiBevTal (pushed)
Aedopeva agpaipouvTal (popped)
Aopn Last-in, first-out (LIFO)
O neAaTtnc B€Ael povo pia LIFO dopun dedouevmwy
= Age TOV evdIapEPEl NWC UAOMOIEITAl N aTOoIRa
Apaipeon 0edOUEVWV
= [lepypager TN AEITOUpyIKOTNTA TNG TAENG aveEapTnTa
ano Tnv uAonoinon

Reproduced from the PowerPoints for C++ H ow to Pro g am, 4/e by Deitel and Deitel © 2003. Reproduced by 67
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7.8 Agpaipeon Asdopevwy Kal
Anokpuyn MAnpogopiac

Abstract data types (ADTSs)
= [1pooeyyioeic/ pOVTEAG NPAYUATIKWY EVVOIWV
Kal oUUNEPIPOPAC
int, float €ival povTeAa yia apiBuoucg
= AvanapacTtaon 0ed0oUEVWV

C++ ENEKTACEIC

= O1 Standard Tunoi dedouevwy O UNOPOUV va
TpornonoinBouv aAAa Unopouv va
dnuioupynbouv Vveol

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 68
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7.8.1 TMapadeiypa: Mivakac
Abstract Data Type

ADT nivakac

= Mnopei va nepiAaupavel

'EAEYX0 neEdIOU TINWV Tou OEIKTN

KaBe duvaTto nedio TIHwWV
= AvTi va apyxilel navra ano 1o 0
Avabeon

>UYKpIOon

Eicaywyn kar EkTunwon

Mivakec nou yvwpilouv To PHEYEBOC TOUC
[Mivakeg nou enekTeivovTal QUVAUIKa

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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7.8.2 Napadeiypa: String
Abstract Data Type

>upBoAooelpec otn C++
« H C++ dev €xel TUNO string

= [lapexel unxaviouo yia dnuioupyia Kai
uAonoinon string abstract data type

= ANSI/ISO standard string

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 70
permission of Pearson Education, Inc.



7.9 Epnepiexouoec Ta&eic kai
EnavaAnnrec

Container classes (collection classes)
= 'Exouv oxediaoTei va £xouv oUANOYEC ano avTIKEIUEVa
= Kolvec unnpeaiec
Eioaywyn, diaypan, avalntnon, Ta&ivounon
« [apadeiyuata
Mivakec, oToiBeC, oupec, devdpa, dIACUVOEOEUEVEC NIOTEC
EnavaAnnTec (iterators)
= ENIOTpEPOUV TO ENOPEVO OTOIXEIO HIAc CUANOYNC
'H evepyoUv Navw OTO EMNOUEVO OTOIXEIO
=« Mnopei va unapyxouv noAAoi enavaAnnTeg
Qc €va BiIBAio pe moAAoUC 0eAIBODEIKTEG
« Kabe enavaAnntng €xel Tn OIKN Tou «Beon»

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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7.10 Ta&eic Proxy

Proxy class

= KpuBouv Tnv uhonoinaon piac aAAng Ta&nc

= [vwpilel yovo Ta public interface Tnc TG&Nc nou
KpUPBel

Forward class dnAwon

= Xpnoigonolgital oTav n dNAwon TNS Ta&nc
xpnoiponolel OsikTn og aAAn TA&N

« Aev anaiteital header file

= AnAwvel TNV TAEN npiv TNV avapopda

« Moppn:

class classToload;

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by 72
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// Fig. 7.20: implementation.h
// Header file for class Implementation

class Implementation ({

public:

// constructor
Implementation( int v )

value( v ) // initialize value with v

// empty body
} // end Implementation constructor

// set value to v
void setValue( int v )

{

value = v; // should validate v

} // end function setValue

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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Qutline

\'%

public member function.

permission of Pearson Education, Inc.

implementation.h
(1 of 2)
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// return value
int getValue() const

! ‘\\\\\\\\\\\\

return value; public member function.

} // end function getValue

private:
int value;

}; // end class Implementation

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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Qutline

\'%

implementation.h
(2 of 2)
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// Fig. 7.21: interface.h
// Header file for interface.cpp

class Implementation;
class Interface {
public:

Interface( int ) ;

// sa
// clas

void setValue( int ) ;
int getValue() const;
~Interface() ;

private:

// requires previous forwar
Implementation *ptr;

}; // end class Interface

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

// forward class declaration

A

Qutline

\'%

Provide same public
interface as class
Implementation; recall
setValue and getValue
only public member
functions.

public in
Implemen

Pointer to
Implementation object
requires forward class
declaration.

permission of Pearson Education, Inc.

interface.h (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.
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// Fig. 7.22: interface.cpp
// Definition of class Interface

#include "interface.h" // Interface class definition

L 2 =

#include "implementation.h"

// constructor ‘underbdng

Maintain pointer to

ition

A

Qutline

\'%

Interface: :Interface( int v | Implementation object. fface

: ptr ( new Implementation( v ) ) //

// empty body

} // end Interface constructor

mcludes header tile for class

Implementation.

// call Implementation's setValue funct
void Interface::setValue( int v )

{

ptr->setValue( v );

Invoke corresponding
function on underlying
Implementation object.

} // end function setValue

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

interface.cpp
(1 of 2)
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// call Implementation's getValue functio
int Interface::getValue() const

{
return ptr->getValue() ;

} // end function getValue

Invoke corresponding
function on underlying
Implementation object.

A

Qutline

\'%

// destructor Deallocate underlying
Implementation object.

Interface: :~Interface ()

{
delete ptr;

} // end destructor ~Interface

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

interface.cpp
(2 of 2)
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1 // Fig. 7.23: £ig07_23.cpp Ou.l.”ne
2 // Hiding a class’s private data with a proxy class.
3 #include <iostream> v
4 _ : fig07 23.cpp
5 using std::cout; Only include proxy class 1 of 1)
6 wusing std::endl; header file.
7
8 #include "interface.h" / Interface class definition ﬁg07_23.6pp
° Create object of proxy class output (1 of 1)
10 int main() Interface; note no
A _ mention of
12 fnterface (5 )7 Implementation class.
14 cout << "Interface contains: " << i.getValue()
15 << " before setValue" << endl;
16 Invoke member functions via
17 i.setValue( 10 ) proxy class object.
18
19 cout << "Interface contains: " << iasgetValue ()
20 << " after setValue" << endl;
21
22 return 0;
23

24 } // end main

Interface contains: 5 before setValue
Interface contains: 10 after setValue

© 2003 Prentice Hall, Inc.
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