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Superclass Subclasses
St udent Gr aduat eSt udent
Under gr aduat eSt udent
Shape Crcle
Tri angl e
Rect angl e
Loan Car Loan

Honmel nmpr ovenent Loan
Mor t gageLoan

Enpl oyee Facul t yMenber
St af f Menber
Account Checki ngAccount

Savi ngsAccount

Fig. 7.1  Some simple inheritance examples.
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Fig. 7.2  Aninheritance hierarchy for university community members.
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Fig. 7.3 A portion of a Shape class hierarchy.
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CHAPTER 7 OBJECT-ORIENTED PROGRAMMING
1 /] Fig. 7.4: Point.java

2 // Definition of class Point

3

4 public class Point {

5 protected int x, y; // coordinates of the Point

6

7 /1 No-argunment constructor

8 public Point() { setPoint( O, 0); }

9

10 /] Constructor

11 public Point( int a, int b) { setPoint( a, b); }
12

13 /1 Set x and y coordinates of Point

14 public void setPoint( int a, int b))

15 {

16 X = a;

17 y = b;

18 }

19

20 /1 get x coordinate

21 public int getX() { return x; }

22

23 /1 get y coordinate

24 public int getY() { returny; }

25

26 /1 convert the point into a String representation
27 public String toString()

28 { returnn[u +X+", " +y+u]||; }

29 }

Fig. 7.4  Assigning subclass references to superclass references (part 1 of 4).
30 // Fig. 7.4: Circle.java

31 // Definition of class Circle

32

33 public class Circle extends Point { // inherits from Point
34 protected doubl e radi us;

35

36 /1 No-argunment constructor

37 public Circle()

38

39 /1 inplicit call to superclass constructor occurs here
40 set Radi us( 0 );

41 }

42

43 /] Constructor

44 public Circle( double r, int a, int b)

45 {

46 super( a, b ); [// explicit call to superclass constructor
47 setRadius( r );

48 }

49

50 /1 Set radius of Circle

51 public void setRadi us( double r )

52 { radius = (r >=0.0?2r : 0.0); }

53

54 /1 Get radius of Circle

55 publ i c doubl e getRadius() { return radius; }

56

57 /1 Calculate area of Circle

58 public double area() { return Math.Pl * radius * radius; }
59
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60 /1 convert the Circle to a String

61 public String toString()

62 {

63 return "Center =" + "[" + x +", " +y +"]" +

64 ": Radius =" + radius;

65 }

66 }

Fig. 7.4  Assigning subclass references to superclass references (part 2 of 4).

101
102
103
104
105
106
107

/1l Fig. 7.4: Test.java
/'l Casting superclass references to subcl ass references
i mport java.awt. G aphics;

i mport java. appl et. Appl et;
i mport java.text.Deci mal For mat ;

public class Test extends Applet {
private Point pointRef, p;
private Circle circl eRef, c;

public void init()

{
p = new Point( 30, 50 );
c =newCircle( 2.7, 120, 89 );
}
public void paint( Gaphics g )
{

Deci mal For mat preci sion2 = new Deci mal Format ( "#. 00" );

g.drawString( "Point p: " + p.toString(), 25, 25 );
g.drawString( "Circle c: " + c.toString(), 25, 40 );

/] Attenpt to treat a Circle as a Point

poi nt Ref = c; /1 assign Circle to pointRef

g.drawString( "Crcle ¢ (via pointRef): " +
poi nt Ref . toString(), 25, 70 );

/!l Treat a Crcle as a Circle (with sone casting)

circleRef = (Circle) pointRef; // cast super to sub

g.drawsString( "Circle ¢ (via circleRef): " +
circleRef.toString(), 25, 100);

g.drawString( "Area of ¢ (via circleRef): " +
precision2.format( circl eRef.area() ),
25, 115 );

/1 Attenpt to refer to Point object

/1 with Circle reference
circleRef = (Circle) p; /1 line 39 in Test.java

}

Fig. 7.4  Assigning subclass references to superclass references (part 3 of 4).
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bt _[Ofx]

Applet
Foint p: [30, 50]
Circle o Center=[120, 849]; Radius = 2.7

Circle ¢ (via pointRef: Center=[120, 89]; Radius = 2.7

Circle ¢ (via circleRef): Center=[120, 849]); Radius= 2.7
Area of ¢ (via circleRef): 22.90

Applet started.

Exception occurred during event dispatching:
java.l ang. Cl assCast Excepti on:
at Test. pai nt(Test.java: 39)
at java. awt. Conponent . di spat chEvent | npl
(Conponent . j ava: 1401)
at java. awt. Cont ai ner . di spat chEvent | npl
(Cont ai ner . j ava: 833)
at java. awt . Conponent . di spat chEvent
(Conponent . j ava: 1382)
at java. awt. Event Di spat chThread. run
(Event Di spat chThr ead. j ava: 63)

Fig. 7.4  Assigning subclass references to superclass references (part 4 of 4).

1 // Fig. 7.5: Point.java

2 // Definition of class Point

3 public class Point {

4 protected int x, y; // coordinates of the Point
5

6 /'l no-argunent constructor

7 public Point()

8

9 setPoint( 0, 0 );

10 Systemout.println( "Point constructor: " +
11 toString() );

12 }

13

14 /'l constructor

15 public Point( int a, int b)

16 {

17 setPoint( a, b );

18 Systemout.println( "Point constructor: " +
19 toString() );

20 }

21

22 [l finalizer

23 protected void finalize() throws Throwabl e

24 {

25 Systemout.println( "Point finalizer: " +
26 toString() );

27 super.finalize(); // call superclass finalize nethod
28 }

29
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30 /1 Set x and y coordinates of Point

31 public void setPoint( int a, int b))

32 {

33 X = a;

34 y = b;

35 }

Fig. 7.5  Order in which constructors and finalizers are called (part 1 of 6).
36

37 /1 get x coordinate

38 public int getX() { return x; }

39

40 /1 get y coordinate

41 public int getY() { returny; }

42

43 /1 convert the point into a String representation

44 public String toString()

45 { ret urn Il[ll + X + " " + y + ll] II; }

46 1}

Fig. 7.5  Order in which constructors and finalizers are called (part 2 of 6).

47 |/ Fig. 7.5: Circle.java
48 /[ Definition of class Circle
49 public class Circle extends Point { // inherits from Point

50 protected doubl e radi us;

51

52 /1 no-argunment constructor

53 public Circle()

54 {

55 /1 inplicit call to superclass constructor here
56 set Radi us( 0 );

57 Systemout.printin( "Circle constructor: " +

58 toString() );

59 }

60

61 /1 Constructor

62 public Circle( double r, int a, int b)

63 {

64 super( a, b ); [// call the superclass constructor
65 setRadius( r );

66 Systemout.printin( "Circle constructor: " +

67 toString() );

68 }

69

70 [l finalizer

71 protected void finalize() throws Throwabl e

72

73 Systemout.printin( "Circle finalizer: " +

74 toString() );

75 super.finalize(); // call superclass finalize nmethod
76 }

77

78 /1 Set radius of Circle

79 public void setRadius( double r )

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

81

Fig. 7.5  Order in which constructors and finalizers are called (part 3 of 6).
82 /1 Get radius of Circle
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83 publ i c doubl e getRadius() { return radius; }
84

85 /1 Calculate area of Circle

86 public doubl e area()

87 { return Math.Pl * radius * radius; }

88

89 /1 convert the Circle to a String

920 public String toString()

91 {

92 return "Center = " + super.toString() +
93 ": Radius =" + radi us;

94 }

95 }

Fig. 7.5  Order in which constructors and finalizers are called (part 4 of 6).

96 // Fig. 7.5: Test.java

97 /] Denpnstrate when superclass and subcl ass
98 // constructors and finalizers are called.
99 inport java.aw .G aphics;

100 inport java.applet. Applet;

101

102 public class Test extends Applet {

103 private Circle circlel, circle2;

104

105 public void init()

106 {

107 circlel = new Circle( 4.5, 72, 29 );

108 circle2 = new Crcle( 10, 5 5);

109 }

110

111 public void start()

112 {

113 circle2 = null; // Circle can now be garbage coll ected
114 circlel = null; // Circle can now be garbage coll ected
115

116 System gc(); /1 call the garbage coll ector

117

118

119 public void paint( Gaphics g)

120

121 g. drawst ri ng(

122 "See command |ine or Java Console for output",
123 25, 25);

124

125 }

Fig. 7.5  Order in which constructors and finalizers are called (part 5 of 6).
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Poi nt constructor: Center = [72, 29]; Radius = 0.0
Circle constructor: Center = [72, 29]; Radius = 4.5
Poi nt constructor: Center =[5, 5]; Radius = 0.0

Circle constructor: Center =[5, 5]; Radius = 10.0
Circle finalizer: Center = [72, 29]; Radius = 4.5
Point finalizer: Center = [72, 29]; Radius = 4.5
Circle finalizer: Center =[5, 5]; Radius = 10.0

1
Point finalizer: Center =[5, 5]; Radius = 10.0

Fig. 7.5  Order in which constructors and finalizers are called (part 6 of 6).

/1 Fig. 7.6: Point.java
/1 Definition of class Point
package com deitel.jhtp2.ch07;

public class Point {
protected int x, y; // coordinates of the Point

/1 no-argunment constructor
public Point() { setPoint( 0, 0); }

/1 constructor
public Point( int a, int b) { setPoint( a, b); }

/1 Set x and y coordinates of Point
public void setPoint( int a, int b)

{

X a;

b;

}

/1 get x coordinate
public int getX() { return x; }

/1 get y coordinate
public int getY() { returny; }

/] convert the point into a String representation
public String toString()
{ ret ur n n [ " + X + n , " + y + II] n ; }

Fig. 7.6  Testing class Poi nt (part 1 of 3).

/'l Fig. 7.6: Test.java
/1 Applet to test class Point
i mport java.awt. G aphics;

i mport java. appl et. Appl et;
import comdeitel.jhtp2.ch07. Point;

public class Test extends Applet {
private Point p;

public void init()
{

}

p = new Point( 72, 115 );

© Copyright 1999 Prentice Hall. All Rights Reserved.
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44
Fig. 7.6  Testing class Poi nt (part 2 of 3).

45 public void paint( Gaphics g )

46 {

47 g.drawString( "X coordinate is " + p.getX(), 25, 25);
48 g.drawString( "Y coordinate is " + p.getY(), 25, 40 );
49

50 p. set Point( 10, 10 );

51 g.drawString( "The new location of pis " +

52 p.toString(), 25, 70 );

53 }

54 '}
Fig. 7.6  Testing class Poi nt (part 3 of 3).

1 /I Fig. 7.7: Crcle.java

2 // Definition of class Circle

3 package comdeitel.jhtp2. ch07;

4

5 public class Circle extends Point { // inherits from Point
6 protected doubl e radi us;

7

8 /1 no-argunment constructor

9 public Circle()

10

11 [/ inplicit call to super class constructor

12 set Radi us( 0 );

13 }

14

Fig. 7.7  Testing class Ci r cl e (part 1 of 4).

15 /1 Constructor

16 public Circle( double r, int a, int b)

17 {

18 super( a, b ); [// call the superclass constructor
19 setRadius( r );

20 }

21

22 /1 Set radius of Circle

23 public void setRadi us( double r )

24 { radius = (r >>0.0?r : 0.0); }

25

26 /1 Get radius of Circle

27 publ i c doubl e getRadius() { return radius; }

28

29 /] Calculate area of Circle

30 publi ¢ doubl e area()

© Copyright 1999 Prentice Hall. All Rights Reserved.
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31 { return Math.Pl * radius * radius; }
32

33 /1 convert the Circle to a String

34 public String toString()

35 {

36 return "Center = " + super.toString() +
37 ": Radius =" + radius;

38 }

39 1}

Fig. 7.7  Testing class Ci r cl e (part 2 of 4).

40 /I Fig. 7.7: Test.java

41 /| Applet to test class Crcle

42 inport java.awt .G aphics;

43 inport java.applet. Applet;

44 inport java.text.Deci nal Format;

45 inmport comdeitel.jhtp2.ch07.Circle;

46

47 public class Test extends Applet {

48 private Circle c;

49

50 public void init()

51 {

52 c =new Circle( 2.5, 37, 43);

53 }

54

55 public void paint( Gaphics g)

56 {

57 Deci mal For mat preci sion2 = new Deci mal Format ( "#. 00" );
58

59 g.drawString( "X coordinate is " + c.getX(), 25, 25);
60 g.drawString( "Y coordinate is " + c.getY(), 25, 40 );
61 g.drawString( "Radius is " + c.getRadius(), 25, 55 );

Fig. 7.7  Testing class Ci r cl e (part 3 of 4).

62

63 c.setRadius( 4.25);

64 c.setPoint( 2, 2);

65 g.drawString( "The new location and radius of ¢ are ",
66 25, 85);

67 g.drawString( c.toString(), 40, 100 );

68 g.drawString( "Area is " +

69 precision2.format( c.area() ), 25, 115);
70 }

71}

© Copyright 1999 Prentice Hall. All Rights Reserved.
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Fig. 7.7

Testing class Ci 1 ¢l e (part 4 of 4).

1 /I Fig. 7.8: Cylinder.java

/1 Definition of class Cylinder
package com deitel.jhtp2.ch07;

public class Cylinder extends Circle {

protected double height; // height of Cylinder

/1 No-argument constructor
public Cylinder()

/1 inplicit call to superclass constructor here
setHeight( 0 );
}

/] constructor
public Cylinder( double h, double r, int a, int b)

{
)

super( r, a, b
set Height( h)

/1 Set height of Cylinder
public void setHeight( double h)
{ height = ( h>=0?h: 0); }

/1l Get height of Cylinder
public double getHeight() { return height; }

/1 Calculate area of Cylinder (i.e., surface area)
publi ¢ doubl e area()

{

return 2 * super.area() +
2 * Math.Pl * radius * height;
}

/1 Cal cul ate volume of Cylinder
public double volune() { return super.area() * height; }

/1 Convert the Cylinder to a String
public String toString()

{
}

return super.toString() + "; Height =" + height;

© Copyright 1999 Prentice Hall. All Rights Reserved.
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44 '}

Fig. 7.8  Testing class Cyl i nder (part 1 of 3).

45 |/ Fig. 7.8: Test.java

46 /1 Applet to test class Cylinder

47 inport java.awt .G aphics;

48 inport java.appl et. Applet;

49 inport java.text.*;

50 inport comdeitel.jhtp2.ch07.Cylinder;

51

52 public class Test extends Applet {

53 private Cylinder c;

54

55 public void init()

56 {

57 ¢ = new Cylinder( 5.7, 2.5, 12, 23);

58 }

59

60 public void paint( Gaphics g)

61

62 Deci mal For mat preci sion2 = new Deci mal Format ( "#. 00" );
63

64 g.drawString( "X coordinate is " + c.getX(), 25, 25);
65 g.drawString( "Y coordinate is " + c.getY(), 25, 40 );
66 g.drawString( "Radius is " + c.getRadius(), 25, 55 );
67 g.drawString( "Height is " + c.getHeight(), 25, 70 );
68

69 c.setHeight( 10 );

70 c.setRadius( 4.25);

71 c.setPoint( 2, 2);

72

73 g.drawString( "The new | ocation, radius and height" +
74 " of c are ", 25, 100 );

75 g.drawString( c.toString(), 40, 115 );

76 g.drawString( "Area is " +

77 precision2.format( c.area() ), 25, 130 );
78 g.drawString( "Volune is " +

79 precision2.format( c.volume() ), 25, 145 );
80 }

81 }

Fig. 7.8  Testing class Cyl i nder (part 2 of 3).

© Copyright 1999 Prentice Hall. All Rights Reserved.
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i Applel - ) [=] B3

Applet

Acoordinate is 12
Y coordinate is 23
Radius is 2.5
Heightis 5.7

The new location, radius and height of ¢ are
Center=[2, 2]; Radius = 4.25; Height=10.0

Areais 380.52

Yolume is 567.45

Applet started.

Fig. 7.8

Testing class Cyl i nder (part 3 of 3).

1 /I Fig. 7.9: Enployee.java

2 |l Abstract superclass Enpl oyee

3

4  public abstract class Enmpl oyee {

5 private String firstNane;

6 private String | ast Nane;

7

Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 1 of 8).
8 /1 Constructor

9 public Enployee( String first, String |ast )

10

11 firstName = first;

12 | ast Nane = | ast;

13 }

14

15 /! Return the first name

16 public String getFirstNane() { return firstName; }
17

18 /1 Return the |ast nanme

19 public String getLastName() { return | astNane; }

20

21 public String toString()

22 { return firstNane + ' ' + | astNane; }

23

24 /1 Abstract nethod that nust be inplenmented for each
25 /1 derived class of Enployee from which objects

26 /1 are instantiated.

27 abstract doubl e earnings();

28 }

Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 2 of 8).

29 /| Fig. 7.9: Boss.java
30 // Boss class derived from Enpl oyee

31

32 public final class Boss extends Enpl oyee {

33
34
35

private doubl e weekl ySal ary;

// Constructor for class Boss

© Copyright 1999 Prentice Hall. All Rights Reserved.
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36 public Boss( String first, String |last, double s)
37 {

38 super( first, last ); // call superclass constructor
39 set Weekl ySal ary( s );

40 }

41

42 /1 Set the Boss's salary

43 public void set\WeklySal ary( double s )

44 { weeklySalary = ( s >0?s: 0); }

45

46 /1 Get the Boss's pay

47 publ i c doubl e earnings() { return weeklySalary; }
48

49 /1 Print the Boss's name

50 public String toString()

51 {

52 return "Boss: " + super.toString();

53 }

54

Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 3 of 8).
55 /] Fig. 7.9: Conm ssionWrker.java

56 // Commi ssionWorker class derived from Enpl oyee

57

58 public final class Comm ssionWrker extends Enployee {
59 private double sal ary; /'l base salary per week
60 private double comm ssion; [// amount per item sold
61 private int quantity; /1 total itenms sold for week
62

63 /'l Constructor for class Conm ssionWrker

64 public Commi ssionWorker( String first, String |ast,
65 doubl e s, double ¢, int q)
66 {

67 super( first, last ); // call superclass constructor
68 setSalary( s );

69 set Conmi ssion( ¢ );

70 setQuantity( q );

71 }

72

73 /1 Set Comm ssionWorker's weekly base sal ary

74 public void setSalary( double s )

75 { salary = (s >07?s: 0); }

76

77 /] Set Commi ssionWrker's conm ssion

78 public void set Conmi ssion( double c )

79 { conmission =(c>07?c: 0); }

80

81 /1 Set Conmi ssionWbrker's quantity sold

82 public void setQuantity( int q )

83 { quantity =( gq>02?qg: 0); }

84

85 /1 Determ ne Commi ssi onWbrker's earni ngs

86 publ i ¢ doubl e earni ngs()

87 { return salary + commission * quantity; }

88

89 /'l Print the Commi ssionWorker's nane

920 public String toString()

91 {

92 return "Conm ssion worker: " + super.toString();
93 }

© Copyright 1999 Prentice Hall. All Rights Reserved.
For use only by instructorsin courses for which Visual Basic 6 How to Program is the required textbook.

14



CHAPTER 7 OBJECT-ORIENTED PROGRAMMING

9% }

Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 4 of 8).

95 // Fig. 7.9: PieceWrker.java
96 // PieceWrker class derived from Enpl oyee

97

98 public final class PieceWrker extends Enployee {
929 private doubl e wagePer Pi ece; // wage per piece output
100 private int quantity; /1 output for week
101

102 /1 Constructor for class PieceWrker

103 public PieceWrker( String first, String |ast,
104 double w, int q)

105 {

106 super( first, last ); // call superclass constructor
107 set Wage( w );

108 setQuantity( q );

109 }

110

111 /1 Set the wage

112 public void setWage( double w)

113 { wagePerPiece = (w>0?w: 0); }

114

115 /1 Set the nunber of itens output

116 public void setQuantity( int q )

117 { quantity =( gq>0?qg: 0); }

118

119 /1 Determ ne the PieceWrker's earnings

120 publ i c doubl e earnings()

121 { return quantity * wagePerPi ece; }

122

123 public String toString()

124 {

125 return "Piece worker: " + super.toString();
126

127 }

Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 5 of 8).

128 /] Fig. 7.9: HourlyWrker.java
129 // Definition of class Hourl yWrker

130

131 public final class Hourl yWwrker extends Enpl oyee {
132 private doubl e wage; /1 wage per hour

133 private double hours; // hours worked for week
134

135 /1 Constructor for class Hourl yWorker

136 public HourlyWrker( String first, String |ast,
137 doubl e w, double h)

138 {

139 super( first, last ); /1 call superclass constructor
140 set Wage( w );

141 set Hours( h );

142 }

143

144 /1 Set the wage

145 public void setWage( double w)

146 { wage = (w>0?w: 0); }

147

148 /] Set the hours worked

149 public void setHours( double h)

150 { hours = ( h>=08&& h <168 2 h: 0); }

© Copyright 1999 Prentice Hall. All Rights Reserved.
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151

152 /'l Get the Hourl yWorker's pay

153 public doubl e earnings() { return wage * hours; }
154

155 public String toString()
156 {

157 return "Hourly worker:
158

159 }

+ super.toString();

Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 6 of 8).

160 // Fig. 7.9: Test.java

161 // Driver for Enployee hierarchy
162 inport java.aw .G aphics;

163 inport java.applet.Applet;

164 inport java.text.Decimal Fornmat;

165

166 public class Test extends Applet {

167 private Enployee ref; // superclass reference

168 private Boss b;

169 private Conm ssi onWbrker c;

170 private PieceWrker p;

171 private Hourl yWrker h;

172

173 public void init()

174 {

175 b = new Boss( "John", "Smith", 800.00 );

176 ¢ = new Conmmi ssi onWor ker (" Sue", "Jones",

177 400.0, 3.0, 150);

178 p = new Pi eceWrker( "Bob", "Lewi s", 2.5, 200 );

179 h = new Hourl yWorker( "Karen", "Price", 13.75, 40 );
180 }

181

182 public void paint( Gaphics g )

183

184 Deci mal Format preci sion2 = new Deci mal Format ( "#. 00" );
185

186 ref = b; // superclass reference to subclass object
187 g.drawString( ref.toString() + " earned $" +

188 preci sion2.format( ref.earnings() ),
189 25, 25);

190 g.drawString( b.toString() + " earned $" +

191 preci sion2.format( b.earnings() ),

192 25, 40 );

193

194 ref = c; /] superclass reference to subclass object
195 g.drawString( ref.toString() + " earned $" +

196 preci sion2.format( ref.earnings() ),
197 25, 55 );

198 g.drawString( c.toString() + " earned $" +

199 preci sion2.format( c.earnings() ),

200 25, 70 );

201

202 ref = p; /Il superclass reference to subclass object
203 g.drawstring( ref.toString() + " earned $" +

204 preci sion2.format( ref.earnings() ),
205 25, 85);

206 g.drawString( p.toString() + " earned $" +

207 preci sion2.format( p.earnings() ),

208 25, 100 );
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209

Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 7 of 8).

210 ref = h; // superclass reference to subcl ass object
211 g.drawString( ref.toString() + " earned $" +
212 preci sion2.format( ref.earnings() ),
213 25, 115 );
214 g.drawsString( h.toString() + " earned $" +
215 preci sion2.format ( h.earnings() ),
216 25, 130 );
217 1
218 }
.t Applet Viewer: Test class N _ O] ]
Applet
Boss: John Srith earned $200.00
Boss: John Srith earned $200.00
Commissionwarker: Sue Jones earned $850.00
Commissionworker: Sue Jones earned $850.00
Piece worker: Bob Lewis earned $500.00
Piece worker: Bob Lewis earned $500.00
Hourly warker: Karen Price earned $5450.00
Hourly swwarker: Karen Price earned §550.00
Applet started.
Fig. 7.9 Enpl oyee class hierarchy using an abst r act superclass (part 8 of 8).
1 /I Fig. 7.10: Shape.java
2 |/ Definition of abstract superclass Shape
3
4 public abstract class Shape {
5 public double area() { return 0.0; }
6 public double volune() { return 0.0; }
7 public abstract String getName();
8 }
Fig. 7.10 Shape, point, circle, cylinder hierarchy (part 1 of 6).
9 // Fig. 7.10: Point.java
10 // Definition of class Point
11
12 public class Point extends Shape {
13 protected int x, y; // coordinates of the Point
14
15 /1 no-argunment constructor
16 public Point() { setPoint( O, 0); }
17
18 /1 constructor
19 public Point( int a, int b ) { setPoint( a, b); }
20
21 /1 Set x and y coordinates of Point
22 public void setPoint( int a, int b)
23 {
24 X = a;
25 y = b;
26 }
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/1 get x coordinate
public int getX() { return x; }

/1 get y coordinate
public int getY() { returny; }

/1 convert the point into a String representation
public String toString()

{ return "[" + x + ", +y o+ ")

/1 return the class nane
public String getName() { return "Point"; }

Fig. 7.10 Shape, point, circle, cylinder hierarchy (part 2 of 6).

41
42
43
44

/1l Fig. 7.10: Circle.java
/1 Definition of class Circle

public class Circle extends Point { // inherits from Point

protected doubl e radi us;

/1 no-argunment constructor
public Circle()

/1 inplicit call to superclass constructor here
set Radi us( 0 );
}

/1 Constructor

public Circle( double r, int a, int b)

{
super( a, b ); [// call the superclass constructor
setRadius( r );

}

/1 Set radius of Circle
public void setRadi us( double r )
{ radius = (r >0?2?r : 0); }

/1 Get radius of Circle
publ i c doubl e getRadius() { return radius; }

/1 Calculate area of Circle
public double area() { return Math.Pl * radius * radius; }

/1 convert the Circle to a String
public String toString()
{ return "Center = " + super.toString() +
"; Radius = " + radius; }

/! return the class name
public String getName() { return "Circle"; }

Fig. 7.10 Shape, point, circle, cylinder hierarchy (part 3 of 6).

79
80
81
82
83

/1 Fig. 7.10: Cylinder.java
/1 Definition of class Cylinder

public class Cylinder extends Circle {

protected double height; // height of Cylinder
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84

85 /1 no-argunment constructor

86 public Cylinder()

87 {

88 /1 inplicit call to superclass constructor here
89 setHeight( 0 );

90

91

92 /] constructor

93 public Cylinder( double h, double r, int a, int b)
94 {

95 super( r, a, b); /1 call superclass constructor
96 setHeight( h );

97 }

98

929 /1 Set height of Cylinder

100 public void setHeight( double h)

101 { height = ( h>=0?h: 0); }

102

103 /1 Get height of Cylinder

104 public double getHeight() { return height; }

105

106 /1 Calculate area of Cylinder (i.e., surface area)
107 public double area()

108 {

109 return 2 * super.area() +

110 2 * Math.Pl * radius * height;

111 }

112

113 /1 Cal cul ate volume of Cylinder

114 public double volune() { return super.area() * height;
115

116 /1 Convert a Cylinder to a String

117 public String toString()

118 { return super.toString() + "; Height =" + height;
119

120 /'l Return the class nane

121 public String getNanme() { return "Cylinder"; }

122 '}

OBJECT-ORIENTED PROGRAMMING

}

}

Fig. 7.10 Shape, point, circle, cylinder hierarchy (part 4 of 6).

123 /] Fig. 7.10: Test.java

124 /| Driver for point, circle, cylinder hierarchy
125 inport java.aw .G aphics;

126 inport java.applet. Applet;

127 inport java.text.Decimal Fornmat;

128

129 public class Test extends Applet {

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

private Point point;

private Circle circle;

private Cylinder cylinder;
private Shape arrayO Shapes[];

public void init()
{
point = new Point( 7, 11 );
circle = newCircle( 3.5, 22, 8);
cylinder = new Cylinder( 10, 3.3, 10, 10 );

arrayCf Shapes = new Shape[ 3 ];

/1 aimarrayOf Shapes[ 0] at subcl ass Point object
/1 aimarrayO Shapes[1] at subclass Circle object
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145 /1 aim arrayO Shapes[ 2] at subclass Cylinder object
146 arrayCf Shapes[ 0 ] = point;

147 arrayOf Shapes[ 1] = circle;

148 arrayOf Shapes[ 2 ] = cylinder;

149 }

150

151 public void paint( Gaphics g )

152 {

153 g.drawString( point.getName() + ": " +

154 point.toString(), 25, 25);

155

156 g.drawString( circle.getNanme() + ": " +

157 circle.toString(), 25, 40 );

158

159 g.drawString( cylinder.getName() + ": " +

160 cylinder.toString(), 25, 55 );

161

162 Deci mal For mat preci sion2 = new Deci nal Format ( "#0. 00" );
163 int yPos = 85;

164

165 /1 Loop through arrayCf Shapes and print the nane,
166 /1 area, and volunme of each object.

167 for (int i =0; i < arrayCOf Shapes.length; i++ ) {
168 g.drawString( arrayOf Shapes[ i ].getName() + ": " +
169 arrayCf Shapes[ i ].toString(),

170 25, yPos );

171 yPos += 15;

Fig. 7.10 Shape, point, circle, cylinder hierarchy (part 5 of 6).

172 g.drawString( "Area = " + precision2.format(
173 arrayOf Shapes[ i ].area() ),
174 25, yPos );

175 yPos += 15;

176 g.drawString( "Volume =" + precision2. format(
177 arrayCf Shapes[ i ].volune() ),
178 25, yPos );

179 yPos += 30;

180 }

181 }

182 }
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" Applet Viewer: Test class i

Applet

Paoint: [7, 11]
Circle: Center=[22, 8]; Radius= 3.4
Cylinder: Center=[10, 10]; Radius = 3.3; Height=10.0

Foint: [, 11]
Area=0.00
YWolume = 0.00

Circle: Center=[22, 8], Radius=3.4
Area=38.48
Yolurme = 0.00

Cylinder: Center=[10, 10]; Radius = 3.3; Height=10.0
Area= 27576
Yolume = 34211

Applet started.

Fig. 7.10 Shape, point, circle, cylinder hierarchy (part 6 of 6).

1 /I Fig. 7.11: Shape.java
2 |/ Definition of interface Shape

w

4 interface Shape {

5 doubl e area();

6 doubl e vol une();
7 String getName();
8 }

Fig. 7.11 Point, circle, cylinder hierarchy with a Shape interface (part 1 of 6).

9 [// Fig. 7.11: Point.java
10 // Definition of class Point

11

12 public class Point inplements Shape {

13 protected int x, y; // coordinates of the Point
14

15 /] no-argunent constructor

16 public Point() { setPoint( 0, 0); }

17

18 /] constructor

19 public Point( int a, int b ) { setPoint( a, b); }
20

21 /1 Set x and y coordinates of Point

22 public void setPoint( int a, int b)

23 {

24 X = a;

25 = b;

26 }

27

28 /] get x coordinate

29 public int getX() { return x; }
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/1 get y coordinate
public int getY() { returny; }

/1 convert the point into a String representation
public String toString()

{ return II[II + X + n " + y + ll]ll; }
/] return the area
public double area() { return 0.0; }

/1 return the vol unme
public double volune() { return 0.0; }

/1 return the class name
public String getName() { return "Point"; }

Fig. 7.11 Point, circle, cylinder hierarchy with a Shape interface (part 2 of 6).

47
48

/1 Fig. 7.11: Circle.java
/1 Definition of class Circle

public class Circle extends Point { // inherits from Point

}

protected doubl e radi us;

/1 no-argunment constructor
public Circle()

/1 inplicit call to superclass constructor here
set Radius( 0 );
}

/] Constructor

public Circle( double r, int a, int b)

{
super( a, b ); [// call the superclass constructor
setRadius( r );

}

/1 Set radius of Circle
public void setRadi us( double r )
{ radius = (r >0?2?r : 0); }

/] Get radius of Circle
publ i c doubl e getRadius() { return radius; }

/] Calculate area of Circle
public double area() { return Math.Pl * radius * radius; }

/1 convert the Circle to a String
public String toString()
{ return "Center = " + super.toString() +
"; Radius = " + radius; }

/! return the class nanme
public String getName() { return "Circle"; }

Fig. 7.11 Point, circle, cylinder hierarchy with a Shape interface (part 3 of 6).

85
86

/1 Fig. 7.11: Cylinder.java
/1 Definition of class Cylinder

© Copyright 1999 Prentice Hall. All Rights Reserved.
For use only by instructorsin courses for which Visual Basic 6 How to Program is the required textbook.

22



CHAPTER 7

88 public class Cylinder extends Circle {

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128 }

protected double height; // height of Cylinder

/1 no-argunment constructor
public Cylinder()

/1 inplicit call to superclass constructor here
setHeight( 0 );

/] constructor
public Cylinder( double h, double r, int a, int b)
{

); /1 call superclass constructor

super( r, a, b
set Height( h)

/1 Set height of Cylinder
public void setHeight( double h)
{ height = ( h>=0?h: 0); }

/1 Get height of Cylinder
public double getHeight() { return height; }

/1 Calculate area of Cylinder (i.e., surface area)
public doubl e area()
{
return 2 * super.area() +
2 * Math.Pl * radius * height;
}

/1 Cal cul ate volume of Cylinder
public double volune() { return super.area() * height;

/1 Convert a Cylinder to a String
public String toString()
{ return super.toString() + "; Height =" + height;

/! Return the class nanme
public String getNanme() { return "Cylinder"; }

OBJECT-ORIENTED PROGRAMMING

}

}

Fig. 7.11 Point, circle, cylinder hierarchy with a Shape interface (part 4 of 6).

129 // Fig. 7.11: Test.java

130 // Driver for point, circle, cylinder hierarchy
131 inport java.aw .G aphics;

132 inport java.applet. Applet;

133 inport java.text.Decimal Fornmat;

134

135 public class Test extends Applet {

136
137
138
139
140
141
142
143
144
145
146
147

private Point point;

private Circle circle;

private Cylinder cylinder;
private Shape arrayOf Shapes[];

public void init()
{
point = new Point( 7, 11 );
circle = newCircle( 3.5 22, 8);
cylinder = new Cylinder( 10, 3.3, 10, 10 );

arrayCf Shapes = new Shape[ 3 ];
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148

149 /1 aimarrayOf Shapes[ 0] at subcl ass Point object
150 /1 aimarrayO Shapes[1] at subclass Circle object
151 /1 aim arrayO Shapes[2] at subclass Cylinder object
152 arrayCOf Shapes[ 0 ] = point;

153 arrayOf Shapes[ 1] = circle;

154 arrayOf Shapes[ 2 ] = cylinder;

155 }

156

157 public void paint( Gaphics g )

158

159 g.drawString( point.getName() + ": " +

160 point.toString(), 25, 25);

161

162 g.drawString( circle.getNane() + ": " +

163 circle.toString(), 25, 40 );

164

165 g.drawString( cylinder.getNanme() + ": " +

166 cylinder.toString(), 25, 55);

167

168 Deci mal For mat preci sion2 = new Deci mal Format ( "#0. 00" );
169 int yPos = 85;

170

171 /1 Loop through arrayCf Shapes and print the nane,
172 /1 area, and volunme of each object.

173 for (int i =0; i < arrayOf Shapes.length; i++ ) {
174 g.drawString( arrayOf Shapes[ i ].getNanme() + ": " +
175 arrayCf Shapes[ i ].toString(),
176 25, yPos );

177 yPos += 15;

OBJECT-ORIENTED PROGRAMMING

Fig. 7.11 Point, circle, cylinder hierarchy with a Shape interface (part 5 of 6).

178
179
180
181
182
183
184
185
186
187
188

g.drawString( "Area = " + precision2.format(
arrayCOf Shapes[ i ].area() ),
25, yPos );

yPos += 15;

g.drawString( "Volume = " + precision2.format(
arrayOf Shapes[ i ].volune() ),
25, yPos );

yPos += 30;
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+ Applet Yiewer: Test. class
Applet

OBJECT-ORIENTED PROGRAMMING

Faoint: [7, 11]
Circle: Center=[22, 8], Radius=3.4
Cylinder: Center=[10, 10]; Radius = 3.3; Height=10.0

Faint: [F, 11]
Area=0.00
Yolume = 0.00

Circle: Center=[22, 8], Radius= 3.4
Area=33.48
Yolume = 0.00

Cylinder: Center=[10, 10]; Radius = 3.3; Height=10.0
Area= 27576
Walume = 34211

Applet started.

=] E3

Fig. 7.11 Point, circle, cylinder hierarchy with a Shape interface (part 6 of 6).
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