Assume that the following class declarations are given.


class A { ... }


class B extends A implements I { ... }


class C extends B { ... }

Answer the following short questions according to these class declarations:

a. 
Which class is the super-class of class B? 


_______A_________________________________

b.

Which class is the super-class of class A?


_______Object____________________________

c.

Which types are the sub-types of type A?


_______B, C______________________________

d.

Which types are the super-types of type B?

_______A, I, Object______________________

Answer the following true/false and fill-in the blank questions.

i)   Indicate clearly whether each of the following statements is  true or  false. Circle T if the statement in the question is true; or  circle F if the statement in the question is false.


T  /  F    a) An abstract method is a method without an implementation.

T  /  F    b) An abstract class cannot contain non-abstract methods.

T  /  F    c) All the methods in an interface are abstract methods.

T  /  F    d) Java supports multiple-inheritance.

T  /  F    e) A class cannot implement more than one interface.

T  /  F    f) If the data type of a reference variable is Object, that variable can store references to the objects of all classes.

ii)  Fill the blanks in the following statements with correct words (or correct phrases).

a) In the declaration of a class,  _extends____________ clause specifies the super-class of that class.

b) The conversion of a sub-type to one of its super-types is called  _widening_____________________  . 

c) The conversion of a super-type to one of its sub-types is called  _narrowing or downcasting_____  .
d) A constructor of a sub-class can invoke one of its parent’s constructor using __super(...)__________ .
e) If the class B extends the class A, the class A is called the _superclass_________________  of the class B, and  the class B is called the _subclass___________   of the class A.

What will be the output of the following program?  (Give your answer in the provided spaces)
public class ParamTest {

  static void f(int[] a, int[] b, int[][] c) {

    int x;

x = a[0];

a[0] = a[1];

a[1] = x;

c[0] = c[1];

c[1] = b;

b[0] = 7;

b = new int[2];

b[0] = 8;

b[1] = 9;

c[0][0] = a[0];

  }

  public static void main(String[] args) {

    int[] x1 = {0,1};

    int[][] x2 = {{2,3},{4,5}};

    f(x1, x2[0], x2);




System.out.println(“  x1[0]: “ + x1[0] +


















“  x1[1]: “ + x1[1] );




System.out.println(“  x2[0][0]: “ + x2[0][0] +


















“  x2[0][1]: “ + x2[0][1] +

                         
“  x2[1][0]: “ + x2[1][0] +


















“  x2[1][1]: “ + x2[1][1] );


}

}

x1[0]:_1___      x1[1]:_0___ 

x2[0][0]:_1___   x2[0][1]:_5___   x2[1][0]: _7___   x2[1][1]: _3___

What will be the output of the following program? Give your answer in the partially given output.
class A {

  public int x=1;

  public int y=5;

  public A() { y=6; }

  public A(int a) { x=a; }

  public A(int a, int b) { x=a; y=b; }

}

class B extends A {

  public B() {}

  public B(int a) { super(a); }

  public B(int a, int b) { this(a,b,2); }

  public B(int a, int b, int c) { x=a+b+c; y=y+c; }

  public B(int a, int b, int c, int d) { super(a,b); y=c+d; }

}

public class Test4 {

  public static void main(String[] args) {

    B b1 = new B();

    System.out.println("b1.x: " + b1.x + "  b1.y: " + b1.y);

    B b2 = new B(2);

    System.out.println("b2.x: " + b2.x + "  b2.y: " + b2.y);

    B b3 = new B(2,4);

    System.out.println("b3.x: " + b3.x + "  b3.y: " + b3.y);

    B b4 = new B(1,1,1);

    System.out.println("b4.x: " + b4.x + "  b4.y: " + b4.y);

    B b5 = new B(2,2,2,2);

    System.out.println("b5.x: " + b5.x + "  b5.y: " + b5.y);    

  } 

}
b1.x: _1________      b1.y: _6_______

b2.x: _2________      b2.y: _5_______

b3.x: _8________      b3.y: _8_______

b4.x: _3________      b4.y: _7_______

b5.x: _2________      b5.y: _4_______

The following class, Clock, represents time in the form of two integer values, hour, and minute (hour going from 0 to 23; minute going from 0 to 59). The Clock class is defined as follows: 

class Clock {

  // instance variables; note that they are declared as private

  private int hour, minute;

  // the constructor to initialize instance variables   

  public Clock(int h, int m) { hour=h; minute=m; }

  // add one minute to the current time 
  public void tick() {

    minute=minute+1;

    if (minute==60) { minute=0; hour=hour+1; if (hour==24) hour=0; }

  }

  // check whether the current time is equal to the time which is given as parameter; or not
  public boolean equal(Clock c) {

    return(hour==c.hour && minute==c.minute);

  } 

}

Now, we want a class representing more exact time, counting seconds as well as minutes and hours. You will provide a new class, PreciseClock, which has a new instance variable second (second going from 0 to 59), and new instance methods including a new constructor. The PreciseClock class should extend the Clock class above. In your PreciseClock, you have to define (re-define) following methods.

· The constructor of PreciseClock should initialize three instance variables (hour, minute and second) from three int values which are given as parameters to that constructor. 

· tick method that adds one second to the current time. 

· equal method checks whether the current time (PriceseClock object) is equal to the time (another PriceseClock  object) which is given as parameter; or not. If they are equal, it returns true; otherwise it returns false.

Give your answer by completing the following class definition.

class PreciseClock extends Clock {

  private int second;

  //constructor

  public PreciseClock(int h, int m, int s) {

    super(h,m);

    second=s;

  }

  // tick method

  public void tick() {

    second=second+1;

    if (second==60) { second=0; super.tick(); }

  }

  // equal method

  public boolean equal(PreciseClock c) {

    return(super.equal(c) && second==c.second);

  }

Assume that the following problem definition is given.
· A student can be a graduate student or an undergraduate student.

· Each student has a ssn (an int value) and a name (a string).

· Each graduate student has a thesis topic (a string).

· Each undergraduate student has a senior project title (a string).

Declare three classes (Student, Graduate, Undergraduate) to create a good class hierarchy. Declare each field in an appropriate class. You do not need to declare any constructor or method in the classes.  Give your answer in the provided spaces.

// Declare Student class including its instance variables

class Student {

  int ssn;

  String name;

}

// Declare Graduate class  including its instance variables

class Graduate extends Student {

  String thesisTopic;

}

// Declare UnderGraduate class including its instance variables

class UnderGraduate extends Student {

  String seniorProjectTitle;

}

