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1 // Fig. 10.1: Time.h

2 // Definition of class Time.

3 // Member functions defined in Time.cpp.

4 #ifndef TIME H

5 #define TIME 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

16 void setSecond( int ); // set second
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// get functions (normally declared const)
int getHour () const; // return hour

int getMinute() const; // return minute
int getSecond() const; // return second

// print functions (normally declared const)

void printUniversal() const; // print universal time

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

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

int minute; // 0 - 59

int second; // 0 - 59
}; // end class Time

#endif
const guas @lei b Time (wls™ iy yo5 | 14— o
// Fig. 10.2: Time.cpp
// Member-function definitions for class Time.
#include <iostream>
using std::cout;
#include <iomanip>
using std::setfill;
using std::setw;

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

// 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

// 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 && h <24 ) ? h : 0; // validate hour
} // end function setHour

// set minute value
void Time: :setMinute( int m )
{
minute = (m > 0 & m < 60 ) ? m : 0; // validate minute
} // end function setMinute

// set second value
void Time: :setSecond( int s )
{
second = ( s > 0 && s < 60 ) ? s : 0; // validate second
} // end function setSecond

// return hour value
int Time::getHour () const // get functions should be const
{
return hour;
} // end function getHour
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52 // return minute value
53 int Time::getMinute() const

54 {

55 return minute;

56 } // end function getMinute
57

58 // return second value
59 int Time::getSecond() const

60 {

61 return second;

62 } // end function getSecond
63

64 // print Time in universal-time format (HH:MM:SS)
65 void Time: :printUniversal() const

66 {

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

68 << setw( 2 ) << minute << ":" << setw( 2 ) << second;
69 } // end function printUniversal

70

71 // print Time in standard-time format (HH:MM:SS AM or PM)
72 void Time: :printStandard() // note lack of const declaration
73 {

74 cout << ( ( hour == || hour == 12 ) ? 12 : hour % 12 )
75 << ":" << setfill( '0' ) << setw( 2 ) << minute
76 << ":" << setw( 2 ) << second << ( hour < 12 ? " AM" : " PM" );

77 } // end function printStandard

ol glae x93 Jold (Time Lwdls™ giae ol iy 35 | VoY S

1 // Fig. 10.3: £igl0_03.cpp

2 // Attempting to access a const object with non-const member functions.
3 #include "Time.h" // include Time class definition
4

5 int main()

6

7 Time wakeUp( 6, 45, 0 ); // non-constant object
8 const Time noon( 12, 0, 0 ); // constant object
9

10 / OBJECT MEMBER FUNCTION
11 wakeUp.setHour( 18 ); // non-const non-const
12

13 noon.setHour( 12 ); // const non-const
14

15 wakeUp.getHour () ; // non-const const

16

17 noon.getMinute () ; // const const

18 noon.printUniversal(); // const const

19

20 noon.printStandard(); // const non-const
21 return O;

22 } // end main ) ]
Borland C++ command-line compiler error messages

Warning W8037 £iglO_03.ccp 13:Non-const function Time::setHour (int)
called for const object in function main()

Warning W8037 £igl0_03.ccp 20:Non-const function Time::printStandard()
called for const object in function main ()

Microsoft Visual C++.NET compiler error message

C:\cpphtp5_examples\chl0\Figl0_01 03\figlO_03.cpp(1l3) : error C2662:
'Time: :setHour' : cannot convert 'this' pointer from 'const Time' to
'Time &'

Conversion loses qualifiers

C:\cpphtp5_examples\chl0\Figl0_01 03\figlO_03.cpp(20) : error C2662:
'Time: :printStandard':cannot convert 'this' pointer from 'const Time'

to
'Time &'

Conversion loses qualifiers

GNU C++ compiler error message

| figl0 03.ccp:13: error: passing 'const Time' as 'this' argument of
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'void Time::setHour (int)' discards qualifiers
£figl0_03.ccp:20: error: passing 'const Time' as 'this' argument of
'void Time: :printStandard()' discards gualifiers
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// Fig. 10.4: Increment.h
// Definition of class Increment.

#ifndef INCREMENT H
#define INCREMENT H

class Increment

{
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8 public:

9 Increment( int ¢ = 0, int i = 1 ); // default constructor
10

11 // function addIncrement definition

12 void addIncrement ()

13 {

14 count += increment;

15 } // end function addIncrement

16

17 void print() const; // prints count and increment
18 private:

19 int count;

20 const int increment; // const data member

21 }; // end class Increment

22

23 #endif

dncrement Cobi 0818 géas g count Cub pé 0810 gias (S9l> Increment (WM™ iy & [ 14— IS

// Fig. 10.5: Increment.cpp

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

using std::cout;

using std::endl;

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

woJdonudWNER

// constructor

Increment: :Increment( int c, int i )
count( ¢ ), // initializer for non-const member
increment( i ) // required initializer for const member

// empty body
} // end constructor Increment

// print count and increment values
void Increment::print() const

{
cout << "count = " << count << ", increment = " << increment << endl;
} // end function print

DG £ 3 Call <O A3 slAde (Sl gias oS (A3 l0de Hl ookl | Vo0 O
// Fig. 10.6: £iglO_06.cpp
// Program to test class Increment.

#include <iostream>
using std::cout;

RERRERRERRRR
COIOUBWNRO
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#include "Increment.h" // include definition of class Increment

int main()

woJoUIdWN K

10 Increment value( 10, 5 );

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

15 for (int j =1; j <= 3; j++ )

16 {

17 value.addIncrement () ;

18 cout << "After increment " << j << ": ";
19 value.print() ;

20 } // end for

21

22 return O;

23 } // end main

Before incrementing: count = 10, increment
After increment 1: count = 15, increment =
After increment 2: count = 20, increment =

au
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[ After increment 3: count = 25, increment = 5 |
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// Fig. 10.7: Increment.h

// Definition of class Increment.
#ifndef INCREMENT H

#define INCREMENT H
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6 class Increment

7 |

8 public:

9 Increment( int ¢ = 0, int i = 1 ); // default constructor
10

11 // function addIncrement definition

12 void addIncrement ()

13 {

14 count += increment;

15 } // end function addIncrement

16

17 void print() const; // prints count and increment
18 private:

19 int count;

20 const int increment; // const data member

21 }; // end class Increment

22

23 #endif

dncrement Cobi 0818 gias g counst Sl pmé 0310 gias <K (S9l> Increment _wlS™ iy &5 | 1 e-Y O

// Fig. 10.8: Increment.cpp

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

using std::cout;

using std::endl;

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

woJdonUuIdWN K

// constructor; constant member 'increment' is not initialized
Increment: :Increment( int c, int i )
{
count = ¢; // allowed because count is not constant
increment = i; // ERROR: Cannot modify a const object
} // end constructor Increment

// print count and increment values
void Increment: :print() const

{
cout << "count = " << count << ", increment = " << increment << endl;
} // end function print
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1 // Fig. 10.9: £igl0_09.cpp

2 // Program to test class Increment.
3 #include <iostream>

4 wusing std::cout;

5

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

8 int main()

9 {

10 Increment value( 10, 5 );

11

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

14

15 for ( int j = 10; j <= 3; j++ )
16 {

17 value.addIncrement () ;

18 cout << "After increment " << j << ": ";
19 value.print() ;

20 } // end for

21

22 return 0;

23 } // end main
Borland C++ command-line compiler error messages

| Error E2024 Increment.cpp 14: Cannot modify a const object in function
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Increment: :Increment (int,int)
Microsoft Visual C++.NET compiler error message
C:\cpphtp5_examples\chl0\Figl0_07_09\Increment.cpp(12) : error C2758:
'Increment: :increment' :must be initialized in constructor
base/member initializer list
C:\cpphtp5_examples\chl0\Figl0_07_09\Increment.h(20)
see declaration of 'Increment::increment'
C:\cpphtp5_examples\chl0\Figl0_07_09\Increment.cpp(1l4): error C2166:
l-value specifies const object
GNU C++ compiler error message
Increment.cpp:12: error: uninitialized member 'Increment::increment'with
'const'type 'const int'
Increment.cpp:14: error: assigment of read-only data-member
'Increment: :increment'’
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1 // Fig. 10.10: Date.h

2 // Date class definition; Member functions defined in Date.cpp
3 #ifndef DATE H

4 #define DATE H

5

6 class Date

7 A

8 public:

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

12 private:

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

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

15 int year; // any year

16

17 // utility function to check if day is proper for month and year
18 int checkDay( int ) const;

19 }; // end class Date

20

21 #endif
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// Fig. 10.11: Date.cpp

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

using std::cout;

using std::endl;

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

// 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

month = 1; // invalid month set to 1
cout << "Invalid month (" << mn << ") set to 1l.\n";
} // end else

year = yr; // could validate yr
day = checkDay( dy ); // validate the day

// output Date object to show when its constructor is called
cout << "Date object constructor for date ";
print();
cout << endl;
} // end Date constructor

// print Date object in form month/day/year
void Date::print() const
{

cout << month << '/' << day << '/' << year;
} // end function print

// output Date object to show when its destructor is called
Date: :~Date()
{
cout << "Date object destructor for date ";
print() ;
cout << endl;
} // end ~Date destructor

// utility function to confirm proper day value based on
// month and year; handles leap years, too
int Date::checkDay( int testDay ) const
{
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 == 1l
( year $ 4 == 0 && year % 100 '=0 ) ) )
return testDay;

cout << "Invalid day (" << testDay << ") set to 1.\n";
return 1; // leave object in consistent state if bad value
} // end function checkDay

Date WS gz @b iy 3 [ Vo1 &
// Fig. 10.12: Employee.h
// Employee class definition.
// Member functions defined in Employee.cpp.
#ifndef EMPLOYEE H
#define EMPLOYEE H
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7 #include "Date.h" // include Date class definition

8

9 class Employee

10 {

11 public:

12 Employee( const char * const, const char * const,

13 const Date &, const Date & );

14 void print() const;

15 ~Employee () ; // provided to confirm destruction order
16 private:

17 char firstName[ 25 ];
18 char lastName[ 25 ];

19 const Date birthDate; // composition: member object
20 const Date hireDate; // composition: member object
21 }; // end class Employee

22

23 $#endif

A8 0 led 1) w47 Employee _wdls” iy g5 | VoY IO
// Fig. 10.13: Employee.cpp
// Member-function definitions for class Employee.
#include <iostream>
using std::cout;
using std::endl;

#include <cstring> // strlen and strncpy prototypes
using std::strlen;
using std::strncpy;
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#include "Employee.h" // Employee class definition
#include "Date.h" // Date class definition

// 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 * const first, const char * const last,
const Date &dateOfBirth, const Date &dateOfHire )
: birthDate( dateOfBirth ), // initialize birthDate
hireDate( dateOfHire ) // initialize hireDate

RRREBRRRR
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// copy first into firstName and be sure that it fits
int length = strlen( first );

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

strncpy( firstName, first, length );

firstName[ length ] = '\0';

// copy last into lastName and be sure that it fits
length = strlen( last );
length = ( length < 25 ? length : 24 );
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32 strncpy( lastName, last, length );

33 lastName[ length ] = '\0';

34

35 // output Employee object to show when constructor is called
36 cout << "Employee object constructor: "

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

38 } // end Employee constructor

39

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

{

cout << lastName << ", " << firstName << " Hired: ";
hireDate.print() ;
cout << " Birthday: ";

birthDate.print() ;
cout << endl;
} // end function print

[ W
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// output Employee object to show when its destructor is called



A

Y195 Jas I gasy: ) SGane a LS5 Lagdls %

51 Employee: : ~Employee ()

52 {
53 cout << "Employee object destructor: "
54 << lastName << ", " << firstName << endl;

55 } // end ~Employee destructor
gas WS (B3I Cud O b owi il oLl Employee (WS guias &b Ly g5 [ V- 1Y S

1 // Fig. 10.14: f£iglO_14.cpp

2 // Demonstrating composition--an object with member objects.
3 #include <iostream>

4 using std::cout;

5 wusing std::endl;

6

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

8

9 int main()

10 {

11 Date birth( 7, 24, 1949 );

12 Date hire( 3, 12, 1988 );

13 Employee manager( "Bob", "Blue", birth, hire );

14

15 cout << endl;

16 manager.print() ;

17

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

21 return O;
22 } // end main

Date object constructor date 7/24/1949
Date object constructor date 3/12/1988
Employee object constructor: Bob Blue

Blue, Bob Hired: 3/12/1988 Birthday: 7/24/1949

Test Date constructor with invalid values:
Invalid month (14) set to 1.

Invalid day (35) set to 1.

Date object constructor for date 1/1/1994

Date object destructor for date 1/1/1994
Employee object destructor: Blue, 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
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Employee: :Employee (const string &first, const string &last,
const Date &dateOfBirth, const Date &dateOfHire)
:firstName (first) ,//initialize firstName
lastName (last) ,// initialize lastName
birthDate (dateOfBirth),// initialize birthDate
hireDate (dateOfHire)// initialize hireDate
// output Employee object to show when constructor is called
cout << “Employee object constructor:”

<<firstName<<' ‘<<lastName<<endl;
} // end Employee constructor
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// Fig. 10.15: figlO 15.cpp

// Friends can access private members of a class.
#include <iostream>

using std::cout;
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5 wusing std::endl;

6

7 // Count class definition

8 class Count

9

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

12 // constructor

13 Count ()

14 : x( 0 ) // initialize x to 0
15 {

16 // empty body

17 } // end constructor Count

18

19 // output x

20 void print() const

21 {

22 cout << x << endl;

23 } // end function print

24 private:

25 int x; // data member
26 }; // end class Count

28 // function setX can modify private data of Count
29 // because setX is declared as a friend of Count (line 10)
30 void setX( Count &c, int val )

31 {

32 c.x = val; // allowed because setX is a friend of Count
33 } // end function setX

34

35 int main()

36 {

37 Count counter; // create Count object

38

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

40 counter.print() ;

41

42 setX( counter, 8 ); // 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 instantion: 0
counter.x after call to setX friend function: 8

N DS o gid W O o g Slias! 4 Wiilgl oo Olwgd |V e-10 S
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counter.setX(8) ;
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// Fig. 10.16: £iglO_16.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

woJdoUuIdWN R

{
public:
// constructor
Count ()
: x( 0 ) // initialize x to O

// empty body
} // end constructor Count

// output x
void print() const

{

RERRERRERRRR
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cout << x << endl;
} // end function print
private:
int x; // data member
}; // end class Count

// function cannotSetX tries to modify private data of Count,
// but cannot because the function is not a friend of Count
void cannotSetX( Count &c, int val )

{
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c.x = val; // ERROR: cannot access private member in Count

32 } // end function cannotSetX

33

34 int main()

35 {

36 Count counter; // create Count object

37

38 cannotSetX( counter, 3 ); // cannotSetX is not a friend
39 return O;

40 } // end main
Borland C++ command-line compiler error messages
Error E2247 FiglO_16/£figl0_16.ccp 31: 'Conut::x' is not accessible in
function cannotSetX(Count &,int)
Microsoft Visual C++.NET compiler error message
C:\cpphtp5_examples\chl0\Figl0_16\figl0_16.cpp(31) :error C2248: 'Count::x'
cannot access private member declared in class 'Count’
C:\ccphtp5_examples\chl0\FiglO_16\figl0_16.ccp(24) :see declaration
of 'Count::x'
C:\cpphtp5 examples\chl0\Figl0 16\figl0 16.cpp(9) :see declaration
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GNU C++ compiler error message
£figl0_l6.ccp:24: error: 'int Count::x' is private
figlO0_16.ccp:31l: error: within this context
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1 // Fig. 10.17: £iglO_17.cpp

2 // Using the this pointer to refer to object members.
3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

7 class Test

8 {

9 public:

10 Test( int = 0 ); // default constructor
11 void print() const;

12 private:

13 int x;
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14 }; // end class Test

15

16 // constructor

17 Test::Test( int value )

18 : x( value ) // initialize x to value

19 {

20 // empty body

21 } // end constructor Test

22

23 // print x using implicit and explicit this pointers;
24 // the parentheses around *this are required
25 void Test::print() const

26 {
27 // implicitly use the this pointer to access the member x
28 cout << " x =" << x;
29
30 // explicitly use the this pointer and the arrow operator
31 // to access the member x
32 cout << "\n this->x = " << this->x;
33
34 // explicitly use the dereferenced this pointer and
35 // the dot operator to access the member x
36 cout << "\n(*this).x = " << ( *this ).x << endl;
37 } // end function print
38
39 int main()
40 {
41 Test testObject( 12 ); // instantiate and initialize testObject
42
43 testObject.print() ;
44 return O;
45 } // end main
x = 12
this->x = 12
(*this ).x = 12

(e &9 Slasl 4 this Foslil g o § (Swwo (wywd | 1o-1Y IS
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1 // Fig. 10.18: Time.h

2 // Cascading member function calls.

3

4 // Time class definition.

5 // Member functions defined in Time.cpp.

6 #ifndef TIME H

7 #define TIME H

8

9 class Time

10 {

11 public:

12 Time( int = 0, int = 0, int = 0 ); // default constructor
13

14 // set functions (the Time & return types enable cascading)
15 Time &setTime( int, int, int ); // set hour, minute, second
16 Time &setHour( int ); // set hour

17 Time &setMinute( int ); // set minute

18 Time &setSecond( int ); // set second

19

20 // get functions (normally declared const)

21 int getHour () const; // return hour

22 int getMinute() const; // return minute

23 int getSecond() const; // return second

24

25 // print functions (normally declared const)

26 void printUniversal() const; // print universal time

27 void printStandard() const; // print standard time

28 private:

29 int hour; // 0 - 23 (24-hour clock format)
30 int minute; // 0 - 59

31 int second; // 0 - 59

32 }; // end class Time

33

34 #iendif

Bgd g MOl giae @b (G LT Sles1 9 B ond Mol Time Wil iy 5 | 1+-1A U
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// Fig. 10.19: Time.cpp

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

using std::cout;

#include <iomanip>
using std::setfill;
using std::setw;

woJdoulbdWNR

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

12 // constructor function to initialize private data;
13 // calls member function setTime to set variables;
14 // default values are 0 (see class definition)

15 Time: :Time( int hr, int min, int sec )

16

17 setTime( hr, min, sec );
18 } // end Time constructor
19

20 // set values of hour, minute, and second

21 Time &Time: :setTime( int h, int m, int s ) // note Time & return
22 {

23 setHour( h );

24 setMinute( m ) ;

25 setSecond( s );

26 return *this; // enables cascading
27 } // end function setTime

28

29 // set hour value
30 Time &Time: :setHour( int h ) // note Time & return

31 {

32 hour = ( h > 0 && h <24 ) ? h : 0; // validate hour
33 return *this; // enables cascading

34 } // end function setHour

35

36 // set minute value
37 Time &Time::setMinute( int m ) // note Time & return

38 {

39 minute = (m > 0 & m < 60 ) ? m : 0; // validate minute
40 return *this; // enables cascading

41 } // end function setMinute

42

43 // set second value
44 Time &Time::setSecond( int s ) // note Time & return

45 {

46 second = ( s > 0 && s < 60 ) ? s : 0; // validate second
47 return *this; // enables cascading

48 } // end function setSecond

49

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

52 {

53 return hour;

54 } // end function getHour
55

56 // get minute value
57 int Time::getMinute() const

58 {

59 return minute;

60 } // end function getMinute
61

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

64 {

65 return second;

66 } // end function getSecond
67

68 // print Time in universal-time format (HH:MM:SS)
69 void Time: :printUniversal() const
70 {
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71
72
73
74
75
76
77
78
79
80
81
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28
29

cout << setfill( '0' ) << setw( 2 ) << hour << ":"
<< setw( 2 ) << minute << ":" << setw( 2 ) << second;
} // end function printUniversal

// print Time in standard-time format (HH:MM:SS AM or PM)
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
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// Fig. 10.20: £iglO_20.cpp

// Cascading member function calls with the this pointer.

#include <iostream>

using std::cout;

using std::endl;

#include "Time.h" // Time class definition
int main()
Time t; // create Time object

// cascaded function calls
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: ";

// cascaded function calls
t.setTime( 20, 20, 20 ).printStandard();
cout << endl;
return O;
} // end main

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

New standard time: 8:20:20 PM

gae &b (ST Slgsl 9| Voo <o
delete g new (sbs Khos b dbdl>  Kaolyd o poto 1+

DS 5 0sls g a sl laasl 3 dlibl st 5 5 oo b osls Ol Ol sl & CH+ 0L

wilf sl Solys Cu et Sl 4 d2ib wils J 38 ) bug odd Cua b (bUilt-in)
JS2) Employee (318" 47yl bl 1338 o el delete 5 new sls Shes Low i 5 355 oo
35 o osliml dieylST Sl gl el 5 ol as e (sl S 25 4T 55 5 (V=Y 5 VoY

Ol a1y balyT opl 51 ESalaS™ 8 53 jolie sl zwl (Ve-VY |S2) Employee oS Cay

st.zjl:.;.5)},4A.E.él>Q‘}f@b‘}du}.ﬁjib6‘ﬁ¢3;@MW6haJ\QO|MLGJTQW|
b3y 53 Ll e )T pl oz oS (g, ghailen 13 S o 405 1, Employee s & o 503




v NN

YVaaas Jus I gasy: ) SGane a LS5 Lagdls %

b SIS 24 51 8 55 sl e ST Gl | abale glas ST 24 5 S ST el
..U:;c%ce.t&umiﬁxul{quTdbsumg:,Jl.;)jE:.“\.:

3l et 4 Sosle W s sele sl 4 lds & o eslind GaalyT Sl e g

oens plal 15 17 ren s U das o Ol bl (Sl s g ppike $uiS 0 (skey 7 Sl ot
L I, lastName  firstName 4,7 osls lael ST cbs dalyt VooV idw e s oS (g shilan
4 Al (5,55) (Selys It sl new Shee 1 ol o el 2 S0l char & gl So Ll
orl 4 sl (Salys Sy e oS slial |l Olej 3 ol a MG (81 5 3550 5 G5 Ol
il I (slamb 555 oo (555 o odal hEAP W) (g 5lue 3 55T (las 3 41T slowsl o is,
Sl Al S ! Olej 5 ok sl gla (o (3l st & el o 4Bl janady
Iy Cows O 4 Tt gl 4 So)lal &G 0sls o Lal b il 5 oo cokd st heap 55 4,7 &K
15T 1y ods Jstf absl> delete Shee 1 oslizul | 515 o el abT & 5L Kos Sole =S
Iy s OT 4 0Lgs NEW Khae Lo g5 o515 op BBl 4 55 ) o 53 eils S5 heap 4 5 03 S
=

4l s aal g VeV e 53 0T gy 4 S 55 00 EMplOyeR oS £l 4 ot
o gh b ooils s oo alibl-  SColus sl s delete 5 new sl Khae I oslizal Sl oy
2l o3 OSG oT Ha 1y laal)T 5 sl N

S a5 5 Doke s ONlel

Time *timePtr;
timePtr = new Time;

St oAb bl (A8 o A1 TIMe ¢35 51 (5 K sl onlie plo b sLad new Shes
&G ) bl S8 adh et g 5l Soslal 6 5 ekd Sl (B adsl e lde
L (double L int usles) cpsly esls ¢ 55 n (Salys dotl gl Ll 5 o NEW o8 US4 5 (Time*
oy a b il (b gl bl s (BT glab o3l 4 palnew ST sus 35 IS S g
5 bl oy 4 @35ls Juad 3 Sl esls )y Jlas & e e OUS sl G Il
Oy s 45&5:\: =2l Ol Joe 53 . 5s v.:;zl? New L esls & QM@;@)
w\mup)uf\,u\;@;m\&,ul}:;t;muﬁ&gu;.g;,uf\)uu@;m\&_

25 Sy delete Shae 51 e b &K Ly odd sl abidl (05,5 515T) Coldm (61 bl oo il

v.:;u.e oalaiw!

delete timePtr;



1 -~ - 1

s }:A
& e . - w Z . QMYA.
ii I iy : 3 3Gsne 2 LS5 Lagds pe

4.29L>—Wco.};d|}>-‘j9~\564GJLZ‘QTQtlmePtr456.26))‘;{')5&5}};‘.:\&‘;))‘?9&‘

o o 5 L5 o 228 bl (o le gl Sl g i1 8 a 5L 1y (B OT Lo 0 I
Sabosls ylgla b ple jlesl s
gl Sl
b Ly e iy o b (5l OT 40 500 Gl 3 (Sl oukdh st abiile (g jlla pote
.gu@ymﬁumwyﬁa
o sl Tyt by £ 31 Sla ki (5l kST as ke OSG Oys &SI OISl CHH 0L
Aslea ‘MJ@
double *ptr = new double(3.14159);
aads P Soylal 4 s 5 o adgl a5 ,ldie 3.14159 L ouls sl dOUble (G5 &yle o
&G oo 53 Ka ek plaze (bl L Ol 8T 51 aad 53 015 oo ol 8 a3l oo
WJls sl s S eslanal o5
Time *timePtr = new Time (12,45,0);
amais MEPtr Foylil 4 ams 5 05,8 12:45PM L Time > 5 adsl a3ldis 4 &b
b o
Sy s a8 S (Salns glaalhT Al s w5 e new Khes cds i o 33 o5 shilen
s QradeArray 4 5 odd dstl 5 Sjle b Llg oo e g5 3 52 10 o7 & (Jle
b

int *gradesArray = new int[10];

g5 3 e 10 &7 5l paie gl 4 o S, 4 0T 5 oks OOel gradesArray Ss,Lal
23 b LT K Lo o8 dyls bl 358 e 0313 pamads odd | (Salus Oy par S s
o ot )T b s ol b Sl odd ate o ob 0SS S eslinal by BLeT 0L
dpb s 358 b5l Ol 53 Ll e S oo Sske a Sl eslizal b Ll 0 SCalys
i aalp ((Salys slan b alyT oSG sl p8in 4 & sl wils a5 65l 4 romen
P A ok b alT 5 5 e 0T Gl S L)l (b skiile a4 Slaole ST Ll 5 oo
o)lal 0T & gradesArray 8 Solos odd dsl 4T (ol (gl 555 o adsl a5,ldie 5

{'TS@ e:L&;ﬂlﬁ)’ C))L; )‘ cw@
delete[] gradesArray;
BV sl o ST 1 uS s 0,81 0T « gradesArray « glal,T Lo g ods Jotl disl> 55 & jle

4;_|JT DL J}>-}A &.5'& jh 6“).: bu\.:s.ﬁ_yl.v ‘J:;\ L-L::Lv 4.':..:0‘.5 a‘)u‘ Lh&;;l J‘ G‘Q‘JT 4.! ‘jﬁ ;a‘)u‘



L N2 oA

YA Y aa s Juas I gasy: ) SGane a LS5 Lagdls %

gradesArray 5 sl ([) LeST, 86 G Sjle $1.53 8 o lay diblo w358 0 Sl sl 3

2sd a3l s Ol wlyT 55 o sl Ladd (il adls oylal b 5 51 slal )T 4

‘5..:"554»8)9 Sk
wils Mo ol Oloj (slallest Lilgi o ba b il (saly T b byl s delete]] (slow delete i/ osliz

E7)

o static glasl V--Y

o315 slas! (.u:y&fgiwt,\;d%;l@ﬁ,\ﬁ,f&J:)\; s3G50 ) e slimal &
4 oIS (Gla 8 plad Loy b e S5 51 (ST S5 Ll (ol 00 53 el WIS 55 555
Cpiia (o .5 gds o azu.';w“}if_.) BV g sk e a Sl 0313 gz 31340 4:..2\.'\?65‘}:.&\
SST1 il 4 Lk gas pled omle S ISl Glaamas gn) Sl (IS e 52 SleMbl et Ll
GAlS S L Skl suae K OMel (NS I ol B S st & 5 00 5d e wildE
ools slasl jl &8 Wl bl zis fuab 5> GradeBook S slassens 51 .35 51T static
GradeBook (sla & adS” 48" (Sl ja3) ol jlel sluad sdiadilis gLl (g5l 53 (gl Slul
235 eslizal (ST (IS5 il g oo

PP e a3l el S e 53y (Sl el b Bl 55 & e b 1) o dias o5l
bl e o pls L i Kos 5l e 38 fadse b sy 3L K S S
o 53 Ll &S ol @5\}»))@@&@}%&3QQM}}WQQ‘)}”ﬁC\;J»U@\
A Bl B gl w3 gy ) S Sl gl Kos Su g ey Jil
RYS NN T-C Ry N

S agai a4 0l 5 AL Cum (martianCount) s sw 5o sldas 516 3)ls 5L Su e a5 00 5
(o> ool (15 iz S8 el sls sude &S Ol s MartianCount ¢S, Martian .58
(S Sl i (S e OGS 0l g Ml 00l sde Sl plate (S Gl a2
S| plsil oS 55y 4 1) Martian ls & plas > MArtianCount osls sis b s ) sme
Martian sls & Jiiz (:Ld & 6uﬁ§;w> g b oglyls Martian & 8 45 Sl oyl (:Jl:mn
035 A8 o sloul ST 50 45 sla oS L abasle oM ime 4 ) i plail bl axils Al )
V"(u”’ oMl static &) e |y MartianCount ¢80 gl 2355 o b o ol 53 o= Ol s
23 Llge Fup p S o flS WS sl js glesls 4 |, martianCount > oo
S Sl oo 3 opl 5 dS Iy w zws MartianCount 4 il Martian ji g sas 455 ) 50



1 -~ - 1

s }:A
V s o gas¥AY
I iy : 3 3Gsne 2 LS5 Lagds [t

las s S8GIL 5 4d s 5,IugSS CHt L g martianCount Skl jize 51 S oSG ais

s Martian ojle Lw g martianCount Skl aze jldie (20550 Lo sd o o 925 0 abail>
ALY V“‘f@ e o Ol o Martian oauS's pU Lw g martianCount ,lias i zulS
L &3 Martian & sl | martianCount 51z sla (o7 et gzes (5 Py
(3 Sl

oIS K Sl osls glael bl cdu (6wl (sla kte ad Sl Sl (Ses 45 S
protected s private Public &) gz Ll 5 o Skl (lis! Cpimman dizus WM 4 ald <1yl
AV essbin adsl ()i ho b b pobn ook (ol g5 51 (STl esls e oS5 5 Ol
L dal ) s ldie HLSG b Sl osls suze (ST asyldie s Sldie b 15T dsl u
PMae WIS a5 53 35 el s Wil g e enum L int ¢ g5 51 b Skl 0303 sie &S
Gy 3l ) diph i B s pels s el (Sl eals slael K5 chen ol b3 ps oyl
o3> glael 87 A8 s .55 adyl an,ldie T Cam s Llg e ki 5 (OIS (i w
4 6L s 55k leliile slils 4 (STl pae la B) WIS g Sl eSSkl
Sl glasl s dial g Sl b 6T 6l o, e sboijle & 1 Ll adsl o ldie
23 IS (Ol gs) friend G b 516 WS public sz G‘f; Sk ij}«.su protected , private
protected s private SGbkul glael « s dalgs (oasjlss Jad 53) LS o S5 i
G (Solal glasl (6,5 15 o s 53 o (ods Clislows) protected wis G b 51l oo
58 S5 4 g 3 (810 15 3 gy (I 3y WIS OT 1S Gla b 4SSl s g WS
5 N Pl Lshy CadlS )l sy OIS OT I S e Slej s public  Sstl S
sea SNl gl b eaysT esls gae ol LS 53 () gl SSE pb ke
»> Martian::martianCount & ke 5 b 51 Ol oo il (public) s ! martianCount
58 Iy s OT & 03,15 5 95 Martianj\u_&@.a&.gbj

(st pU N eslizal b WIS OT 1 5 s b 51 public  SSll WSS slasl Ol 5 oo momen
¢S 4w i (5l (MyMartian.martianCount ) 5 S Moy (g > g gl g abals Ses
Sl pae b S, sy & SGL; ,s protected L private ¢Skl ST sz
S b S 5 el S Slae 5 S (Lol jan 355 ol gty b Wl 50y &Sl

IS OT Sl ol (8655 46 5 Ail r oIS (Gl (g 5 S5l e b



v NN

YAY aa s Juas I gasy: ) SGane a LS5 Lagdls %

=YY S COUNT ply o st (Sl s 0313 &S5 Oy 0 V=T (JIV =YY (ola ST sl
JSE 55550 5 00 (15 Lot )oY JSK5) GLCOUNE ply (6 ol o <SSl e w5 &S 5 (21 Lo

5035 kb g,di 55 ao LcOUNt sie osls algl ad ldie 5 Co w4 Do ysle 14 Lt (VoYY
18 L 14 L ol 5 8 S 4 5 iles ST iy x5 15 QRCOUNE <SSkl e w5 18-21 b slast
15 05l Skl ST (slael 4 Lo 53 8 oa S sie Bl b LBl StAtiC guST 4alST (g5l
Aol am s BB OT 3 Lo 0ol 0T e300 Jlasl Ll 5005 )3 ol ¢S g5, Static S
s BB 4 6 Gk, S g ST Gy b 5 ST SSS STl (slael b Sl L s
Ol static &y sz .CPP 6 5o 1, LT ol s gl )l wlls Sl 3 T Ll s cyls
S ledislad cOUNE esls guze . oiles O] static &y s .h L6 55 1, LT (ol oo Lo “,__5
Employee IS 51 gla oo 4Gl .Llolss (g 5luds 55 45 ol Employee oIS cla o sl
5,8 )13 axrl o35 g0 Employee 5 oS 1 sae wb o G b 5115 0 COUNL e il 3
S axl e 3550 0S5 5l 53 48 Lt 5 olijle 5333 Lt g3 ja Lw g count oYY K s
21 by anT e b s il g e el Nt S COUNE &7 LT 51 S 55 cpimman 5,8 o0
338 adsl s ldae V=YY S
s gl y Slas
ol JololS sl ¢ 6 g ol 53 Sl 0313 (slie] i 27y StAIC (solelS” 4adS” 0315 1,8
sl ghte 4 Employee o3le 53 (30 527 bshst) new See i oslizal o g 4 V=YY S5 o
new Shee 8.4 4> 55 lastName , firstName slael sl 5 3,0 O 4 adisls  Saalus
ails anl bl (al Lal,T ol g3 A L &K gl abbl S Lol 5y 40 glad Jotl 4 o
W58 el 53 Glaiandy i b OAS arl s (s 5 G o pls Judb s bl e
// Fig. 10.21: Employee.h
// Employee class definition.

#ifndef EMPLOYEE H
#define EMPLOYEE H

class Employee

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

woJdJouldWNER

14 // static member function

15 static int getCount(); // return number of objects instantiated
16 private:

17 char *firstName;

18 char *lastName;

19

20 // static data
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21 static int count; // number of objects instantiated
22 }; // end class Employee

23

24 #endif
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1 // Fig. 10.22: Employee.cpp

2 // Member-function definitions for class Employee.
3 #include <iostream>

4 using std::cout;

5 wusing std::endl;

6

7 #include <cstring> // strlen and strcpy prototypes
8 using std::strlen;

9 wusing std::strcpy;

10

11 #include "Employee.h" // Employee class definition
12

13 // define and initialize static data member at file scope
14 int Employee::count = 0;

16 // define static member function that returns number of
17 // Employee objects instantiated (declared static in Employee.h)
18 int Employee: :getCount ()

{

19

20 return count;

21 } // end static function getCount
22

23 // constructor dynamically allocates space for first and last name and
24 // uses strcpy to copy first and last names into the object
25 Employee: :Employee( const char * const first, const char * const last )

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

28 strcpy( firstName, first );

29

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

31 strcpy( lastName, last );

32

33 count++; // increment static count of employees
34

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

37 } // end Employee constructor

38

39 // destructor deallocates dynamically allocated memory
40 Employee: : ~Employee ()
{

41

42 cout << "~Employee() called for " << firstName
43 << ' ' << lastName << endl;

44

45 delete [] firstName; // release memory

46 delete [] lastName; // release memory

47

48 count--; // decrement static count of employees
49 } // end ~Employee destructor

50

51 // return first name of employee
52 const char *Employee::getFirstName() const

53 {

54 // const before return type prevents client from modifying
55 // private data; client should copy returned string before
56 // destructor deletes storage to prevent undefined pointer

57 return firstName;
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58 } // end function getFirstName

59

60 // return last name of employee

61 const char *Employee::getLastName() const

62 {

63 // const before return type prevents client from modifying
64 // private data; client should copy returned string before
65 // destructor deletes storage to prevent undefined pointer
66 return lastName;

67 } // end function getLastName
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1 // Fig. 10.23: figlO_23.cpp

2 // Driver to test class Employee.

3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

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

8

9 int main()

10 {

11 // use class name and binary scope resolution operator to
12 // access static number function getCount

13 cout << "Number of employees before instantiation of any objects is "
14 << Employee: :getCount() << endl; // use class name

15

16 // use new to dynamically create two new Employees

17 // operator new also calls the object's constructor

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

19 Employee *e2Ptr = new Employee( "Robert", "Jones" );

20

21 // call getCount on first Employee object

22 cout << "Number of employees after objects are instantiated is "

23 << elPtr->getCount() ;
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24

25 cout << "\n\nEmployee 1l: "

26 << elPtr->getFirstName() << " " << elPtr->getLastName ()

27 << "\nEmployee 2: "

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

29

30 delete elPtr; // deallocate memory

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 // no objects exist, so call static member function getCount again
36 // using the class name and the binary scope resolution operator
37 cout << "Number of employees after objects are deleted is "

38 << Employee::getCount() << endl;

39 return O;
40 } // end main

Number of employees before instantiation of any object is 0
Employee constructor for Susan Baker called.

Employee constructor for Bahram Jones called.

Number of Employee after objects are instantiated is 2

Employee 1: Susan Barker
Employee 2: Robert Jones

~ Employee () called for Susan Baker
~ Employee () called for Robert Jones
Number of Employee after objects are deleted is 0
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// Fig. 10.24: Implementation.h
// Header file for class Implementation
class Implementation
{
public:
// constructor
Implementation( int v )
: value( v ) // initialize value with v
// empty body

} // end constructor Implementation

// set value to v
void setValue( int v )
{
value = v; // should validate v
} // end function setValue

// return value

int getValue() const

{

return value;

} // end function getValue
private:

int value; // data that we would like to hide from the client
}; // end class Implementation
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// Fig. 10.25: Interface.h

// Header file for class Interface

// Client sees this source code, but the source code does not reveal
// the data layout of class Implementation.

class Implementation; // forward class declaration required by line 17
class Interface

{

public:
Interface( int ); // constructor
void setValue( int ); // same public interface as
int getValue() const; // class Implementation has
~Interface(); // destructor

private:
// requires previous forward declaration (line 6)
Implementation *ptr;

}; // end class Interface
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// Fig. 10.26: Interface.cpp

// Implementation of class Interface--client receives this file only

// as precompiled object code, keeping the implementation hidden.

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

#include "Implementation.h" // Implementation class definition

// constructor

Interface::Interface( int v )

: ptr ( new Implementation( v ) ) // initialize ptr to point to
10 { // a new Implementation object

11 // empty body
12 } // end Interface constructor

woJoUTdWN K

14 // call Implementation's setValue function
15 void Interface::setValue( int v )

16 {

17 ptr->setvalue( v );

18 } // end function setValue
19

20 // call Implementation's getValue function
21 int Interface::getValue() const

22 {
23 return ptr->getvValue() ;
24 } // end function getValue
25

26 // destructor

27 Interface: :~Interface()

28 {

29 delete ptr;

30 } // end ~Interface destructor
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1 // Fig. 10.27: £igl0_27.cpp

2 // Hiding a class’s private data with a proxy class.
3 #include <iostream>

4 using std::cout;

5 wusing std::endl;

6

7 #include "Interface.h" // Interface class definition
8

9 int main()

10 {

11 Interface i( 5 ); // create Interface object

12

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

14 << " before setValue" << endl;

15

16 i.setValue( 10 );

17

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

19 << " after setValue" << endl;

20 return O;

21 } // end main

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

{
public :
Example (int y = 10)
:data (y)

{
//empty bady
} //end Example constructor
int getIncrementedData( ) const
{
return data++;
} //end function getIncrementedData
static int getCount( )
{
cout<< "Data is'"<<data << endll;
return count;
} //end function get count
private :
int data :
static int count :
} //end class Example
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