CHAPTER 9 INHERITANCE 1
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Base class Derived classes
St udent Gr aduat eSt udent
Under gr aduat eSt udent
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Enpl oyee Facul t yMenber
St af f Menber
Account Checki ngAccount

Savi ngsAccount

Fig. 9.1  Some simple inheritance examples.
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ComruniAtyI\/enber
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Enpl oyee Student Al unmus (singleinheritance)

Fa/culvt x\St af f (single inheritance)

Adm ni strator Teacher (singleinheritance)

\/

Adm ni strat or Teacher (multipleinheritance)

Fig. 9.2  Aninheritance hierarchy for university community members.
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Fig. 9.3 A portion of a Shape class hierarchy.
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/1 Fig. 9.4: point.h

/!l Definition of class Point
#i f ndef PO NT_H

#define PO NT_H

class Point {
friend ostream &operator<<( ostream &, const Point & );
public:
Point( int =0, int =0 ); // default constructor
void setPoint( int, int ); // set coordinates
int getX() const { return x; } // get x coordinate
int getY() const { returny; } // get y coordinate

prot ect ed: /1 accessible by derived cl asses
int x, vy; /1 x and y coordinates of the Point

b

#endi f

Fig. 9.4  Casting base-class pointers to derived-class pointers (part 1 of 6).

/1 Fig. 9.4: point.cpp

/1 Menmber functions for class Point
#i ncl ude <i ostream h>

#i ncl ude "point.h"

/1 Constructor for class Point
Point::Point( int a, int b) { setPoint( a, b); }

/1 Set x and y coordi nates of Point
void Point::setPoint( int a, int b))

{

X
y

a;
b;

}

/1 CQutput Point (with overloaded streaminsertion operator)
ost ream &oper at or <<( ostream &out put, const Point &p )

{

output << '[' << p.x << << p.y << ']";

return output; /! enabl es cascaded calls

Fig. 9.4  Casting base-class pointers to derived-class pointers (part 2 of 6).

/1 Fig. 9.4: circle.h

/!l Definition of class Circle
#i f ndef CIRCLE H

#define Cl RCLE H

#i ncl ude <i ostream h>
#i ncl ude <i omani p. h>
#i ncl ude "point.h"

class Circle : public Point { // Circle inherits from Point
friend ostream &operator<<( ostream &, const Circle & );
public:
/] default constructor
Circle( double r = 0.0, int x =0, int y =0);

voi d set Radi us( double ); /'l set radius
doubl e get Radi us() const; /1 return radius
doubl e area() const; /'l calculate area
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58 protected:

59 doubl e radi us;

60 };

61

62 #endif

Fig. 9.4  Casting base-class pointers to derived-class pointers (part 3 of 6).
63 /] Fig. 9.4: circle.cpp

64 /] Menmber function definitions for class Circle

65 #include "circle.h"

66

67 /] Constructor for Circle calls constructor for Point
68 // with a menber initializer then initializes radius.
69 Circle::Circle( double r, int a, int b)

70 : Point( a, b) /1 call base-class constructor
71 { setRadius( r ); }

72

73 /] Set radius of Circle

74 void Circle::setRadius( double r )

75 { radius = (r >07?2r : 0); }

76

77 Il Get radius of Circle

78 double CGircle::getRadius() const { return radius; }

79

80 // Calculate area of Circle

81 double Circle::area() const

82 { return 3.14159 * radius * radius; }

83

84 /] CQutput a Circle in the form

85 /| Center =[x, y]; Radius = #. ##

86 ostream &operator<<( ostream &output, const Circle &c )
87 {

88 output << "Center = " << static_cast< Point >( c )
89 << ":; Radius ="

920 << setiosflags( ios::fixed | ios::showpoint )
91 << setprecision( 2 ) << c.radius;

92

93 return output; /! enabl es cascaded calls

94 }

Fig. 9.4  Casting base-class pointers to derived-class pointers (part 4 of 6).

107
108
109
110
111
112
113
114

/1 Fig. 9.4: fig09_04.cpp

/| Casting base-class pointers to derived-class pointers
#i ncl ude <i ostream h>

#i ncl ude <i omani p. h>

#i ncl ude "point.h"

#i nclude "circle.h"

int main()

Point *pointPtr = 0, p( 30, 50 );
Circle *circlePtr =0, c¢c( 2.7, 120, 89 );

cout << "Point p: << p << "\nCircle c: << c << '\n';

/1 Treat a Circle as a Point (see only the base class part)
pointPtr = &c; /1 assign address of Circle to pointPtr
cout << "\nCircle ¢ (via *pointbPtr): "

<< *pointPtr << '\n';

/1l Treat a Circle as a Circle (with sone casting)
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115 pointPtr = &c; /1 assign address of Circle to pointPtr
116
117 /1 cast base-class pointer to derived-class pointer
118 circlePtr = static_cast< Circle * >( pointPtr );
119 cout << "\nCircle ¢ (via *circlePtr):\n" << *circlePtr
120 << "\nArea of c (via circlePtr): "
121 << circlePtr->area() << '\n';
122
123 /| DANGEROUS: Treat a Point as a Circle
124 pointPtr = &p; /1 assign address of Point to pointPtr
125
126 /] cast base-class pointer to derived-class pointer
127 circlebPtr = static_cast< Circle * >( pointPtr );
128 cout << "\nPoint p (via *circlePtr):\n" << *circlePtr
129 << "\ nArea of object circlePtr points to: "
130 << circlePtr->area() << endl;
131 return O;
132 }
Fig. 9.4  Casting base-class pointers to derived-class pointers (part 5 of 6).
Poi nt p: [30, 50]
Circle c: Center = [120, 89]; Radius = 2.70
Circle ¢ (via *pointPtr): [120, 89]
Circle ¢ (via *circlePtr):
Center = [120, 89]; Radius = 2.70
Area of c (via circlePtr): 22.90
Point p (via *circlePtr):
Center = [30, 50]; Radius = 0.00
Area of object circlePtr points to: 0.00
Fig. 9.4  Casting base-class pointers to derived-class pointers (part 6 of 6).
1 /I Fig. 9.5: enploy.h
2 |/ Definition of class Empl oyee
3 #ifndef EMPLOY_H
4 #define EMPLOY_H
5
6 class Enployee {
7 public:
8 Enpl oyee( const char *, const char * ); [// constructor
9 void print() const; // output first and |ast name
10 ~Enpl oyee(); /1 destructor
11 private:
12 char *firstNane; /1 dynamically allocated string
13 char *I| ast Nane; /1 dynamically allocated string
14 1},
15
16 #endif
Fig. 9.5 Overriding a base-class member function in a derived class (part 1 of 5).
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17 /] Fig. 9.5: enploy.cpp

18 // Menber function definitions for class Enployee

19 #include <string. h>

20 #include <iostream h>

21 #include <assert. h>

22 #include "enpl oy. h"

23

24 || Constructor dynamically allocates space for the

25 /] first and last nanme and uses strcpy to copy

26 /] the first and last names into the object.

27 Enpl oyee: : Enpl oyee( const char *first, const char *last )
28 {

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

30 assert( firstName '=0 ); // terminate if not allocated
31 strcpy( firstName, first );

32

33 | ast Nane = new char[ strlen( last ) + 1 ];

34 assert( lastName !'= 0 ); // terminate if not allocated
35 strcpy( lastName, last );

36}

37

38 // Cutput enployee name

39 void Enpl oyee::print() const

40 { cout << firstName << ' ' << |astNane; }

41

42 || Destructor deall ocates dynamically allocated nenory

43  Enpl oyee: : ~Enpl oyee()

44

45 delete [] firstNane; /1 reclaimdynani c nenory

46 delete [] | ast Nane; /1 reclaimdynani c nenory

47 '}

Fig. 9.5 Overriding a base-class member function in a derived class (part 2 of 5).
48 // Fig. 9.5: hourly.h

49 /| Definition of class Hourl yWrker

50 #ifndef HOURLY_H

51 #define HOURLY_H

52

53 #include "enpl oy. h"

54

55 class Hourl yWorker : public Enmpl oyee {

56 public:

57 Hour | yWor ker ( const char*, const char*, double, double );
58 doubl e get Pay() const; // calculate and return salary
59 void print() const; /1 overridden base-class print
60 private:

61 doubl e wage; /1 wage per hour

62 doubl e hours; /1 hours worked for week

63 };

64

65 #endif

Fig. 9.5 Overriding a base-class member function in a derived class (part 3 of 5).
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/1 Fig. 9.5: hourly.cpp

/1 Menmber function definitions for class Hourl yWrker
#i ncl ude <i ostream h>

#i ncl ude <i omani p. h>

#i ncl ude "hourly.h"

/1 Constructor for class Hourl yWrker
Hour | yWor ker : : Hour | yWbr ker ( const char *first,
const char *| ast,
doubl e initHours, double initWge )
Enpl oyee( first, last ) /1 call base-class constructor

hours = initHours; [// should validate
wage = initWage; /1 should validate

}

/1l Get the HourlyWrker's pay
doubl e Hourl yWbrker::getPay() const { return wage * hours; }

/1 Print the HourlyWrker's nane and pay
voi d Hourl yWorker::print() const

{
cout << "HourlyWrker::print() is executing\n\n";
Enpl oyee: :print(); /'l call base-class print function
cout << " is an hourly worker with pay of $"
<< setiosflags( ios::fixed | ios::showpoint )
<< setprecision( 2 ) << getPay() << endl;
}

Fig. 9.5 Overriding a base-class member function in a derived class (part 4 of 5).

95
96
97
98
99
100
101
102
103
104
105
106

/1l Fig. 9.5: fig.09_05.cpp

/1 Cverriding a base-class nenmber function in a
/1 derived class.

#i ncl ude <i ostream h>

#i ncl ude "hourly.h"

int main()
Hour | yWor ker h( "Bob", "Smith", 40.0, 10.00 );

h.print();
return O;

Hour | yWorker::print() is executing

Bob Smith is an hourly worker with pay of $400. 00

Fig. 9.5 Overriding a base-class member function in a derived class (part 5 of 5).
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Base class
member

access specifier Type of inheritance

public prot ect ed private
inheritance inheritance inheritance

public public inderived protectedin privat e inderived
class. derived class. class.
Can be accessed Can be accessed Can be accessed
directly by any non- directly by all non- directly by all non-
st ati ¢ member func- st ati ¢ member st ati ¢ member
tions, f ri end func- functions and functions and
tionsand non-member  fri end functions. fri end functions.
functions.

protect ed protectedin protectedin privat e inderived
derived class. derived class. class.
Can be accessed Can be accessed Can be accessed
directly by all non-  directly by all non-  directly by all non-
st at i ¢ member st at i ¢ member st at i ¢ member
functions and functions and functions and
friendfunctions. friend functions. fri end functions.

private Hidden in derived Hidden in derived Hidden in derived
class. class. class.
Canbeaccessedby  Canbeaccessedby  Can be accessed by
non-st at i c member non-st at i ¢ member non-st at i ¢ member
functions and functions and functions and
fri end functions fri end functions fri end functions
through publ i c or  through publ i ¢ or through publ i c or
pr ot ect ed member pr ot ect ed member pr ot ect ed member
functions of the base functions of the base functions of the base
class. class. class.

Fig. 9.6  Summary of base-class member accessibility in a derived class.
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1 /I Fig. 9.7: point2.h

2 /] Definition of class Point

3  #ifndef PO NT2_H

4 #define PO NT2_H

5

6 class Point {

7 public:

8 Point( int =0, int =0); // default constructor
9 ~Poi nt (); /1 destructor

10 protected: /1 accessible by derived cl asses
11 int x, vy; /1 x and y coordi nates of Point
12}

13

14 #endif

Fig. 9.7  Order in which base-class and derived-class constructors and destructors are called (part 1 of 5).

15 /] Fig. 9.7: point2.cpp

16 // Menber function definitions for class Point
17 #include <iostream h>

18 #include "point2.h"

20 // Constructor for class Point
21 Point::Point( int a, int b)
22 {

23 X
24 y

a;
b;

26 cout << "Point constructor:
27 << '[' < x <", " <y <<"']" << endl;
28 }

30 // Destructor for class Point
31 Point::~Point()

32 {

33 cout << "Point destructor: "

34 << '[' < x <", " <y << '] << endl;
35 }

Fig. 9.7  Order in which base-class and derived-class constructors and destructors are called (part 2 of 5).

36 // Fig. 9.7: circle2.h

37 |/ Definition of class Circle
38 #ifndef ClRCLE2_H

39 #define CIRCLE2_H

40

41  #incl ude "point2.h"

42

43 class Circle : public Point {
44 public:

45 /1 default constructor

46 Circle( doubler = 0.0, int x =0, int y =0);
47

48 ~Circle();

49 private:

50 doubl e radi us;

51}

52

53 #endif

Fig. 9.7  Order in which base-class and derived-class constructors and destructors are called (part 3 of 5).

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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54 |/ Fig. 9.7: circle2.cpp
55 /] Menber function definitions for class Circle
56 #include "circle2. h"
57
58 /] Constructor for Circle calls constructor for Point
59 Circle::Circle( double r, int a, int b))
60 Point( a, b)) /] call base-class constructor
61 {
62 radius = r; // should validate
63 cout << "Circle constructor: radius is "
64 << radius << " [" << x << ", " <<y << "] << endl;
65 }
66
67 /| Destructor for class Circle
68 Circle::~Circle()
69 {
70 cout << "Circle destructor: radius is "
71 << radius << " [" << x << ", " <<y << "] << endl;
72}
Fig. 9.7  Order in which base-class and derived-class constructors and destructors are called (part 4 of 5).
73 /Il Fig. 9.7: fig09_07.cpp
74 || Denobnstrate when base-cl ass and derived-cl ass
75 |l constructors and destructors are called.
76 #include <iostream h>
77 #include "point2. h"
78 #include "circle2. h"
79
80 int main()
81
82 /] Show constructor and destructor calls for Point
83 {
84 Point p( 11, 22 );
85
86
87 cout << endl;
88 Circle circlel( 4.5, 72, 29 );
89 cout << endl;
920 Circle circle2( 10, 5, 5);
91 cout << endl;
92 return O;
93 }
Point constructor: [11, 22]
Poi nt destructor: [11, 22]
Point constructor: [72, 29]
Circle constructor: radius is 4.5 [72, 29]
Point constructor: [5, 5]
Circle constructor: radius is 10 [5, 5]
Circle destructor: radius is 10 [5, 5]
Point destructor: [5, 5]
Circle destructor: radius is 4.5 [72, 29]
Poi nt destructor: [72, 29]
Fig. 9.7  Order in which base-class and derived-class constructors and destructors are called (part 5 of 5).
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/1 Fig. 9.8: point2.h

/!l Definition of class Point
#i f ndef PO NT2_H

#define PO NT2_H

class Point {
friend ostream &operator<<( ostream &, const Point & );
public:
Point( int =0, int =0 ); // default constructor
void setPoint( int, int ); // set coordinates
int getX() const { return x; } // get x coordinate
int getY() const { returny; } // get y coordinate

prot ect ed: /] accessible to derived cl asses
int x, vy; /1 coordinates of the point

b

#endi f

Fig. 9.8  Demonstrating class Poi nt (part 1 of 3).

/1 Fig. 9.8: point2.cpp

/1 Menmber functions for class Point
#i ncl ude <i ostream h>

#i ncl ude "point2.h"

/1 Constructor for class Point
Point::Point( int a, int b) { setPoint( a, b); }

/1 Set the x and y coordi nates
void Point::setPoint( int a, int b))

{

X
y

a;
b;

}

/1 Cutput the Point
ost ream &oper at or <<( ostream &out put, const Point &p )

{

output << '[' << p.Xx << << p.y << '1";

return output; /'l enabl es cascadi ng

Fig. 9.8 Demonstrating class POi nt (part 2 of 3).

/1 Fig. 9.8: fig09_08.cpp
/!l Driver for class Point
#i ncl ude <i ostream h>

#i ncl ude "point2.h"

int main()
Point p( 72, 115 ); /1 instantiate Point object p
/1 protected data of Point inaccessible to main
cout << "X coordinate is " << p.getX()

<< "\nY coordinate is " << p.getY();

p. setPoint( 10, 10 );
cout << "\n\nThe new |l ocation of pis

<< p << endl;

return O;

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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X coordinate is 72
Y coordinate is 115

The new | ocation of p is [10, 10]

Fig.

9.8 Demonstrating class Poi nt (part 3 of 3).

1 /] Fig. 9.9: circle2.h
2 |/ Definition of class Circle
3 #ifndef CIRCLE2_H
4  #define CIRCLE2_H
5
6 #include "point2. h"
7
8 ~class Circle : public Point {
9 friend ostream &operator<<( ostream &, const Circle &);
10 public:
11 /1 default constructor
12 Circle( double r = 0.0, int x =0, int y =0);
13 voi d set Radi us( double ); /1 set radius
14 doubl e get Radi us() const; /1 return radius
15 doubl e area() const; /1 calculate area
16 protected: /1 accessible to derived cl asses
17 doubl e radi us; // radius of the Circle
18 };
19
20 #endif
Fig. 9.9 Demonstrating class Ci r cl e (part 1 of 5).
21 /1 Fig. 9.9: circle2. cpp
22 /] Menber function definitions for class Circle
23 #include <iostream h>
24 #include <i omani p. h>
25 #include "circle2. h"
26
27 /Il Constructor for Circle calls constructor for Point
28 // with a menber initializer and initializes radius
29 Circle::Circle( double r, int a, int b)
30 : Point( a, b) /1 call base-class constructor
31 { setRadius( r ); }
32
33 // Set radius
34 void Circle::setRadius( double r )
35 { radius = (r >07?2r : 0); }
36
37 /Il Get radius
38 double Gircle::getRadius() const { return radius; }
Fig. 9.9 Demonstrating class Ci r cl e (part 2 of 5).
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39

40 // Calculate area of Circle

41 double Circle::area() const

42 { return 3.14159 * radius * radius; }

43

44 || Qutput a circle in the form

45 [/ Center =[x, y]; Radius = #. ##

46 ostream &operat or<<( ostream &output, const Circle & )

47 {

48 output << "Center = " << static_cast< Point > ( c )
49 << "; Radius ="

50 << setiosflags( ios::fixed | ios::showpoint )
51 << setprecision( 2 ) << c.radius;

52

53 return output; // enabl es cascaded calls

54 '}

Fig. 9.9 Demonstrating class Ci r cl e (part 3 of 5).

55 /1 Fig. 9.9: fig09_09.cpp
56 [/ Driver for class Circle
57 #include <iostream h>

58 #include "point2.h"

59 #include "circle2.h"

60

61 int main()

62

63 Circle c( 2.5, 37, 43);

64

65 cout << "X coordinate is " << c.getX()

66 << "\nY coordinate is " << c.getY()

67 << "\nRadius is " << c.getRadius();

68

69 c.setRadius( 4.25);

70 c.setPoint( 2, 2);

71 cout << "\n\nThe new | ocation and radius of c are\n"
72 << ¢ << "\nArea " << c.area() << '\n';

73

74 Poi nt &pRef = c;

75 cout << "\nCircle printed as a Point is: " << pRef << endl;
76

77 return O;

78 '}

Fig. 9.9 Demonstrating class Ci r cl e (part 4 of 5).

X coordinate is 37
Y coordinate is 43
Radius is 2.5

The new | ocation and radius of c are
Center = [2, 2]; Radius = 4.25
Area 56.74

Circle printed as a Point is: [2, 2]

Fig. 9.9 Demonstrating class Ci r cl e (part 5 of 5).
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1 // Fig. 9.10: cylindr2.h
2 |/ Definition of class Cylinder
3 #ifndef CYLINDR2_H
4  #define CYLINDR2_H
5
6 #include "circle2. h"
7
8 ~class Cylinder : public Crcle {
9 friend ostream &operator<<( ostream &, const Cylinder & );
10
11  public:
12 /] default constructor
13 Cylinder( double h = 0.0, double r = 0.0,
14 int x =0, int' y=20);
15
16 voi d set Hei ght ( double ); /1 set height
17 doubl e get Hei ght() const; /1 return height
18 doubl e area() const; /1 calculate and return area
19 doubl e vol ume() const; /1 calculate and return vol unme
20
21 protected:
22 doubl e hei ght; /1 height of the Cylinder
23}
24
25 #endif

Fig. 9.10 Demonstrating class Cyl i nder (part 1 of 5).

26 // Fig. 9.10: cylindr2.cpp

27 Il Menmber and friend function definitions
28 /Il for class Cylinder.

29 #include <iostream h>

30 #include <iomanip. h>

31 #include "cylindr2.h"

Fig. 9.10 Demonstrating class Cyl i nder (part 2 of 5).

33 // Cylinder constructor calls Circle constructor
34 Cylinder::Cylinder( double h, double r, int x, int y)

35 : Circle( r, x, y) /1 call base-class constructor
36 { setHeight( h); }
37

38 /] Set height of Cylinder
39 wvoid Cylinder::setHeight( double h)
40 { height = ( h>0?2h: 0); }

42 |/ Get height of Cylinder
43 doubl e Cylinder::getHeight() const { return height; }

45 /| Calcul ate area of Cylinder (i.e., surface area)
46 doubl e Cylinder::area() const

47 {

48 return 2 * Circle::area() +

49 2 * 3.14159 * radius * height;
50 1}

51

52 /] Calculate volume of Cylinder
53 doubl e Cylinder::volume() const
54 { return Circle::area() * height; }

56 // CQutput Cylinder dinmensions
57 ostream &oper at or<<( ostream &out put, const Cylinder &c )

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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58 {

59 output << static_cast< Circle >( c )

60 << "; Height =" << c. height;

61

62 return output; /! enabl es cascaded calls
63 }

Fig. 9.10 Demonstrating class Cyl i nder (part 3 of 5).

64 // Fig. 9.10: fig09_10.cpp

65 // Driver for class Cylinder

66 #include <iostream h>
67 #include <i omani p. h>
68 #include "point2.h"
69 #include "circle2. h"
70 #include "cylindr2.h"

71

72 int main()

73

74 /1 create Cylinder object

75 Cylinder cyl( 5.7, 2.5, 12, 23 );

76

Fig. 9.10 Demonstrating class Cyl i nder (part 4 of 5).

77 /1 use get functions to display the Cylinder

78 cout << "X coordinate is " << cyl.getX()

79 << "\nY coordinate is " << cyl.getY()

80 << "\nRadius is " << cyl.getRadius()

81 << "\nHeight is " << cyl.getHeight() << "\n\n";

82

83 /1 use set functions to change the Cylinder's attributes
84 cyl . setHeight( 10 );

85 cyl . setRadi us( 4.25);

86 cyl.setPoint( 2, 2);

87 cout << "The new |l ocation, radius, and height of cyl are:\n"
88 << ¢yl << '"\n';

89

920 /1 display the Cylinder as a Point

91 Poi nt &pRef = cyl; /1 pRef "thinks" it is a Point

92 cout << "\ nCylinder printed as a Point is: "

93 << pRef << "\n\n";

94

95 /1 display the Cylinder as a Circle

96 Circle &circleRef = cyl; // circleRef thinks it is a Grcle
97 cout << "Cylinder printed as a Circle is:\n" << circl eRef
98 << "\nArea: " << circleRef.area() << endl;

99

100 return O;

101 }
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X coordinate is 12
Y coordinate is 23
Radius is 2.5
Height is 5.7

The new | ocation, radius, and hei ght of cyl are:
Center = [2, 2]; Radius = 4.25; Height = 10.00

Cylinder printed as a Point is: [2, 2]
Cylinder printed as a Circle is:

Center = [2, 2]; Radius = 4.25
Area: 56.74

INHERITANCE

Fig

.9.10 Demonstrating class Cyl i nder (part 5 of 5).

16

1 /! Fig. 9.11: basel.h

2 |/ Definition of class Basel

3 #ifndef BASE1l_H

4 #define BASELl H

5

6 class Basel {

7 public:

8 Basel( int x ) { value = x; }

9 int getData() const { return value; }

10 protected: /1 accessible to derived cl asses
11 int val ue; /1 inherited by derived cl ass
12}

13

14 #endi f
Fig. 9.11 Demonstrating multiple inheritance (part 1 of 6).

15 /] Fig. 9.11: base2.h

16 // Definition of class Base2

17  #ifndef BASE2_H

18 #define BASE2 H

19

20 class Base2 {

21 public:

22 Base2( char ¢ ) { letter =¢; }

23 char getData() const { return letter; }

24 protected: /1 accessible to derived cl asses
25 char letter; /1 inherited by derived cl ass
26}

27

28 #endif
Fig. 9.11 Demonstrating multiple inheritance (part 2 of 6).
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29 /] Fig. 9.11: derived.h

30 // Definition of class Derived which inherits

31 // multiple base classes (Basel and Base2).

32 #ifndef DERI VED H

33 #define DERI VED H

34

35 #include "basel. h"

36 #include "base2.h"

37

38 // multiple inheritance

39 class Derived : public Basel, public Base2 {

40 friend ostream &operator<<( ostream &, const Derived & );
41

42 public:

43 Derived( int, char, double );

44 doubl e get Real () const;

45

46 private:

47 doubl e real; /1 derived class's private data
48 };

49

50 #endif

Fig. 9.11 Demonstrating multiple inheritance (part 3 of 6).

51 // Fig. 9.11: derived. cpp

52 /] Menber function definitions for class Derived
53 #include <iostream h>

54 #include "derived. h"

55

56 // Constructor for Derived calls constructors for
57 I/l class Basel and cl ass Base2.

58 // Use menber initializers to call base-class constructors
59 Derived::Derived( int i, char c, double f )

60 Basel( i ), Base2( c ), real ( f ) { }

61

62 // Return the val ue of real

63 double Derived::getReal () const { return real; }
64

65 // Display all the data nenbers of Derived

66 ostream &operator<<( ostream &output, const Derived & )
67 {

68 out put << " Integer: " << d.value

69 << "\n Character: " << d.letter

70 << "\ nReal nunber: " << d.real;

71

72 return output; /] enabl es cascaded calls

73 '}

Fig. 9.11 Demonstrating multiple inheritance (part 4 of 6).
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74 /] Fig. 9.11: fig09_11.cpp

75 /] Driver for multiple inheritance exanple
76  #include <i ostream h>

77  #include "basel. h"

78  #include "base2. h"

79  #include "derived. h"

80

81 int main()

82

83 Basel bl( 10 ), *baselPtr = 0; // create Basel object
84 Base2 b2( 'Z' ), *base2Ptr = 0; // create Base2 object
85 Derived d( 7, '"A", 3.5); /1 create Derived object
86

87 /1 print data menbers of base class objects

88 cout << "Cbject bl contains integer " << bl.getData()
89 << "\ nObj ect b2 contains character " << b2.getData()
90 << "\'nObject d contains:\n" << d << "\n\n";

91

92 /1 print data menbers of derived class object

93 /'l scope resolution operator resolves getData anmbiguity
94 cout << "Data nenbers of Derived can be"

95 << " accessed individually:"

96 << "\n Integer: " << d.Basel::getData()

97 << "\n Character: " << d.Base2::getData()

98 << "\ nReal nunber: " << d.getReal () << "\n\n";

99

100 cout << "Derived can be treated as an "

101 << "object of either base class:\n";

102

103 /1 treat Derived as a Basel object

104 baselPtr = &d;

105 cout << "baselPtr->getData() yields "

106 << baselPtr->getData() << '\n';

107

108 /1 treat Derived as a Base2 object

109 base2Ptr = &d;

110 cout << "base2Ptr->getData() yields "

111 << base2Ptr->getData() << endl;

112

113 return O;

114 }

Fig. 9.11 Demonstrating multiple inheritance (part 5 of 6).

Obj ect bl contains integer 10
Obj ect b2 contains character Z
Obj ect d contai ns:
I nteger: 7
Character: A
Real nunber: 3.5

Dat a nmenbers of Derived can be accessed individually:
I nteger: 7
Character: A
Real nunber: 3.5

Derived can be treated as an obj ect of either base cl ass:
baselPtr->getData() yields 7
base2Ptr->getData() yields A

Fig. 9.11 Demonstrating multiple inheritance (part 6 of 6).
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