ICS 201 Quiz 1   Solution Feb 28, 2005
Consider the following Java code:

abstract class ClassOne {


private int x;


private int y;


ClassOne() {}


ClassOne(int x, int y){



this.x = x; 



this.y = y;


}


public abstract int sum();

}

class ClassTwo extends ClassOne{


private int a;


private int b;


ClassTwo(int x, int y){



a = x;



b = y;


}


public int sum(){



System.out.println("in ClassTwo.sum()");



return a+b;


}

}

class ClassThree extends ClassTwo{


private int c;


ClassThree(int x, int y, int z){



super(x, y);



c = z;


}


public int sum(){



System.out.println("in ClassThree.sum()");



return super.sum() + c;


}


public double mean(){



return sum()/3.0;


}

}
For each of the following code fragments, indicate clearly whether the code will give a compilation error, run time error, or will run fine. In the case of error, give the line and reason of the error, and in the case of no error, give the output generated by the code.

1) 
ClassOne a = new ClassOne(3,6);


System.out.println(a.sum());
Compilation error in line 1. ClassOne is abstract and cannot be instantiated.
2) 
ClassOne a = new ClassTwo(3,6);


System.out.println(a.sum());
Output:
in ClassTwo.sum()

9
3) 
ClassThree k1 = new ClassThree(5,5,5);


ClassTwo   k2 = k1;


ClassThree k3 = k2;


System.out.println(k3.sum());

Compilation error at “ClassThree k3 = k2;”. Reference k2 is not of type ClassThree or a subclass of it. 
4) 
ClassTwo m1 = new ClassThree(5,5,5);


System.out.println(m1.mean());

Compilation error at m1.mean(). Type of m1, ClassTwo, does not have a method mean().
5) 
ClassTwo m1 = new ClassThree(5,5,5);


ClassThree m2 = (ClassThree) m1;


System.out.println(m2.mean());

Output:
in ClassThree.sum()

in ClassTwo.sum()

5.0
6)
ClassTwo m1 = new ClassTwo(5,5);


ClassThree m2 = (ClassThree) m1;


System.out.println(m2.mean());

Run-time error at the downcasting “(ClassThree) m1”. M1 is nor referencing an object of type ClassThree.
7) 
ClassOne[] array = new ClassOne[3];


array[0] = new ClassTwo(2,3);


array[1] = new ClassThree(1,2,3);


array[2] = new ClassTwo(4,5);


for(int i=0; i < array.length; i++){



System.out.println(array[i].sum());



if(array[i] instanceof ClassThree){



System.out.println(




((ClassThree)array[i]).mean());



}


}
Output:

in ClassTwo.sum()

5

in ClassThree.sum()

in ClassTwo.sum()

6

in ClassThree.sum()

in ClassTwo.sum()

2.0

in ClassTwo.sum()

     9

