   1: // File: Point.java

   2: // Definition of class Point

   3: 

   4: public class Point {

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

   6: 

   7:    // No-argument constructor

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

   9: 

  10:    // Constructor

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

  12: 

  13:    // 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:    // get x coordinate

  21:    public int getX() { return x; }  

  22: 

  23:    // get y coordinate

  24:    public int getY() { return y; }

  25: 

  26:    // convert the point into a String representation

  27:    public String toString()

  28:       { return "[" + x + ", " + y + "]"; }

  29: }

   1: // File: Circle.java

   2: // Definition of class Circle

   3: 

   4: public class Circle extends Point {  // inherits from Point

   5:    protected double radius;

   6: 

   7:    // No-argument constructor

   8:    public Circle()

   9:    {

  10:       // implicit call to superclass constructor occurs here

  11:       setRadius( 0 );  

  12:    }

  13: 

  14:    // Constructor

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

  16:    {

  17:       super( a, b );  // explicit call to superclass constructor

  18:       setRadius( r );  

  19:    }

  20: 

  21:    // Set radius of Circle

  22:    public void setRadius( double r ) 

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

  24: 

  25:    // Get radius of Circle

  26:    public double getRadius() { return radius; }

  27: 

  28:    // Calculate area of Circle

  29:    public double area() { return Math.PI * radius * radius; }

  30: 

  31:    // convert the Circle to a String

  32:    public String toString()

  33:    {

  34:       return "Center = " + "[" + x + ", " + y + "]" +

  35:              "; Radius = " + radius;

  36:    }

  37: }

   1: // File: Cylinder.java

   2: // Definition of class Cylinder

   3: 

   4: public class Cylinder extends Circle {

   5:    protected double height;  // height of Cylinder

   6:    

   7:    // no-argument constructor

   8:    public Cylinder()      

   9:    {

  10:       // implicit call to superclass constructor here

  11:       setHeight( 0 );

  12:    }

  13: 

  14:    // constructor

  15:    public Cylinder( double h, double r, int a, int b )      

  16:    {

  17:       super( r, a, b );   // call superclass constructor

  18:       setHeight( h );

  19:    }

  20: 

  21:    // Set height of Cylinder

  22:    public void setHeight( double h )

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

  24:    

  25:    // Get height of Cylinder

  26:    public double getHeight() { return height; }

  27: 

  28:    // Calculate area of Cylinder (i.e., surface area) 

  29:    // Override Circle's area() method

  30:    public double area()

  31:    {

  32:       return 2 * super.area() +
// use superclass method

  33:              2 * Math.PI * radius * height;

  34:    }

  35:    

  36:    // Calculate volume of Cylinder

  37:    public double volume() { return super.area() * height; }

  38: 

  39:    // Convert a Cylinder to a String

  40:    // Override and use superclass' toString() method

  41:    public String toString()

  42:       { return super.toString() + "; Height = " + height; }

  43: 

  44:    // Return the class name

  45:    public String getName() { return "Cylinder"; }

  46: }

Point p: [30, 50]

Circle c: Center = [4, 10]; Radius = 1.5 Area: 7.07

Cylinder cyl: Center = [10, 5]; Radius = 5.0; Height = 5.0 Surface Area: 314.16 Volume: 392.70

Circle c (via pointRef): Center = [4, 10]; Radius = 1.5 Area: 7.07

Cylinder cyl (via pointRef): Center = [10, 5]; Radius = 5.0; Height = 5.0 Surface Area: 314.16 Volume: 392.70

Circle c (via circleRef): Center = [4, 10]; Radius = 1.5

 Area of c (via circleRef): 7.07

Point via Circle Reference Crashed

END

   1: // File: Test.java

   2: // Casting superclass references to subclass references

   3: import java.text.DecimalFormat;

   4: import java.io.*;

   5: 

   6: public class Test  {

   7: 

   8:    public static void main(String[] args) throws java.io.IOException

   9:    {Point pointRef, p=new Point(30,50);

  10:     Circle circleRef, c=new Circle(1.5,4,10);

  11:     Cylinder cylRef, cyl=new Cylinder(5,5,10,5);

  12:     Cone coneRef, cone=new Cone(6,6,12,8);

  13: 

  14:       DecimalFormat precision2 = new DecimalFormat( "#.00" );

  15: 

  16:       System.out.println( "Point p: " + p);

  17:       System.out.println( "Circle c: " + c +

  18:                                   " Area: "+ precision2.format(c.area()));

  19:       System.out.println("Cylinder cyl: "+cyl+

  20:             " Surface Area: "+precision2.format(cyl.area())

  21:                                 +" Volume: "+precision2.format(cyl.volume()));

  22: 

  23:       // Attempt to treat a Circle as a Point

  24:       pointRef = c;   // assign Circle to pointRef

  25:       System.out.println( "Circle c (via pointRef): " +pointRef +

  26:                                          " Area: "+ precision2.format(c.area()));

  27: 

  28:       // Attempt to treat a Cylinder as a Point

  29:       pointRef = cyl;   // assign Cylinder to pointRef

  30:       System.out.println( "Cylinder cyl (via pointRef): " +pointRef+

  31:                           " Surface Area: "+ precision2.format(cyl.area()) +

  32:                                     " Volume: "+precision2.format(cyl.volume()));

  33: 

  34:       // Treat a Circle as a Circle (with some casting)

  35:       pointRef=c;

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

  37:       System.out.println( "Circle c (via circleRef): " +circleRef);

  38:       System.out.println( " Area of c (via circleRef): " +

  39:                                      precision2.format(circleRef.area()));

  40: 

  41:       // Attempt to refer to Point object

  42:       // with Circle reference

  43:       try {

  44:           circleRef = (Circle) p;    // line 39 in Test.java

  45:       }

  46:       catch (Exception e) {

  47:             System.out.println("Point via Circle Reference Crashed");

  48:       }

  49: 

  50:       System.out.println("END");

  51:    }

  52: }

