/* Lab Exercise

 * Polymorphism in Action

 * 9-18-06

 * "Polymorphism" refers to the fact that the actual method that is

 * invoked by a method call depends on the object's type at EXECUTION

 * TIME.  However, a variable can be used to invoke only those methods 

 * that are members of that variable's DECLARED TYPE, which the     
 * compiler can check at compilation time.

 */

package cs223bw;

public class PolymorphismExample {


public static boolean compare(Object x, Object y)


// Tests x and y for equality.


// Which "equals" method will be used at run time??


{



return x.equals(y);


}


public static Object returnAsObject(Object x) 


// The parameter may have a more specific type at run time, such 


// as Integer.  Is this type information lost after calling the 
// method?


{



return x;


}


public static void main(String[] args) {



Object objA = new Object();



Integer intB,intC;



Double dblD,dblE;



intB = new Integer(5);  // Integer object with value five



intC = new Integer(5);
// another Integer with value five



dblD = new Double(5);   // Double with value 5


dblE = new Double(5);   // another Double with same value


// Does intB equal intC?



System.out.println(intB.equals(intC));



// Does intB equal dblD?



System.out.println(intB.equals(dblD));



// Does dblD equal dblE?



System.out.println(dblD.equals(dblE));





// getClass() is a method in the superclass (Object)



// intValue() is a method in the subclass (Integer)



// We can call a superclass method on a superclass 



// variable.



// THE ACTUAL METHOD INVOKED MAY VARY DEPENDING ON THE TYPE



// OF OBJECT REFERENCED BY THE VARIABLE AT RUN TIME:



System.out.println(objA.getClass());


objA = new Integer(3);



System.out.println(objA.getClass());



objA = new Double(5);



System.out.println(objA.getClass());


// We can call a subclass method on a subclass variable:



System.out.println(intB.intValue());


// We can call a superclass method on a subclass variable:



System.out.println(intC.getClass());


// We cannot call a subclass method on a superclass 



// variable, even if it will reference the right type of 


// object at run time:



objA = new Integer(10);



System.out.println(objA.intValue());


// We have to explicitly cast to the subclass type to use 


// subclass methods:



System.out.println(((Integer)objA).intValue());


// We can compare two Integers:



System.out.println(intB.equals(intC));


// Or, we can send them to the generic "compare" method 


// with the same result:



System.out.println(compare(intB,intC));


// Even though the return type on returnAsObject is 



// "Object", the referenced object does not forget what 


// type it is.



System.out.println(returnAsObject(intB).getClass());


}

}
