1. (13 pts) 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) A constructor of a class must have the same name as the name of that class.

T  /  F    b) There can be more than one constructor  for  a given class.

T  /  F    c) To declare an instance variable, we use  instance  reserved word.

T  /  F    d) An abstract class may contain non-abstract methods.

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

T  /  F    f) Java applications cannot support GUI.

T  /  F    g) If the layout manager of a Frame object is a BorderLayout object,  we cannot put a Panel object into this Frame object.

T  /  F    h) An overridden method of a parent class can be invoked from the child class using the super reference.

T  /  F    i) If a class does not explicitly define a constructor, Java compiler gives an error. 

T  /  F    j) Protected class members are not accessible by name outside the class.
T  /  F    k) The conversion of a sub-type to one of its super-types is called  widening conversion.
2. (17 pts) Fill the blanks in the following statements with correct words (or correct phrases).

a) Java programs that can be run from Web pages are called   applets  .

b) An instance of a class is created by using   new   operator.

c) Once an object of a class is created, its instance methods can be invoked using the  dot  operator.

d) The parameters passed to a method are called   actual   parameters.
e) Parameters specified in the method signature are called  formal  parameters.
f) Arranging the positions of  components in a container is the job of   layout manager  .

g) The ability of a single variable to refer to objects of differing type is known as  polymorphism
h) The    extends   clause specifies the super-class of a class.

i) In Java, every class has a superclass, except  Object  class.

j) A method that is declared using  final  keyword cannot be overridden in a subclass.

3. (10 pts) Consider the following Java program. Decide which lines will cause compilation errors in the that program? Circle CompilationError if the line causes a compilation error; or circle NO if that line does not cause a compilation error.

class T1 {


 public int a;


 private static int c = 0;


 public T1(int v) { a=v; }

}

class T2 {



  public T1 x;



  public static int b = 0;



  public T2() { b=b+1; x=new T1(b); }

}

   public class TTest {

     public static void main(String[] args){


       int n1 = (new T2()).x.a;



// Line I



CompilationError  /   NO 

 
       int n2 = (new T1(2)).a;



// Line II


CompilationError  /   NO 

 
       int n3 = (new T1(2)).b;



// Line III

CompilationError  /   NO  


       int n4 = T2.b;










// Line IV


CompilationError  /   NO 

 
       int n5 = T1.a;










// Line V



CompilationError  /   NO  


       int n6 = (new T2()).b;



 // Line VI


CompilationError  /   NO 



    

int n7 = (new T1(2)).c;




// Line VII

CompilationError  /   NO  

  
       int n8 = T1.c;










// Line VIII

CompilationError  /   NO







T1 n9 = (new T2()).x;





// Line IX


CompilationError  /   NO







T2 n10 = (T2) (new T2()).x; 
// Line X



CompilationError  /   NO

     }

   }

4.  (10 pts) What will be the output of the following program?  (Give your answers in the provided spaces)
class N {

  public int a;

  public N b;

  public N(int x) { a=x; b=null; }

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

  public void dn() { b=b.b; }

  public void ia(N x) { x.b=b; b=x; }

}

public class Test3 {

  public static void main(String[] args) {

    N n2 = new N(2);

    N n = new N(1,n2);

    n2.b = n;

    System.out.println("Line1: " + n.a + "  " + n.b.a + "  " + n.b.b.a);

    n.ia(new N(3));

    System.out.println("Line2: " + n.a + "  " + n.b.a + "  " + n.b.b.a);

    n.b.dn();

    System.out.println("Line3: " + n.b.a + "  " + n.b.b.a);

    n.dn();

    System.out.println("Line4: " + n.b.a + "  " + n.b.b.a);     

  } 

}

Line1:


1



2



1
Line2:


1



3



2
Line3:


3



1
Line4:


1



1
6. 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 class Clock 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; }

  // convert the time into a printable format (e.g. 23:10) 

  public String toString() { return(hour+":"+minute); }

  // 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);

  } 

}

a) (10 pts) The following class ClockTest tests the methods of the class Clock. Fill the missing parts according to the preceding comment lines.

public class ClockTest {

  public static void main(String[] args) throws IOException {

    Clock c, noontime;

    int h1,m1;

    BufferedReader stdio = 

         new BufferedReader (new InputStreamReader(System.in));

    System.out.println("Enter Hour: ");

    h1 = Integer.parseInt(stdio.readLine());

    System.out.println("Enter Minute: ");

    m1 = Integer.parseInt(stdio.readLine());

          // Create a Clock object using the values in variables h1 and  m1; Store the result in the variable c.



 c = new Clock(h1,m1);

    // Print the time in the variable c.

    System.out.println(“Time is “ + c.toString());

    // Add one minute to the time in the variable c.

    c.tick();

    // Create a Clock object holding the noon time (12:00), and save it in the variable noontime

    noontime = new Clock(12,0);
         // Check whether the time in the variable c is equal to the noontime or not.

     if ( c.equal(noontime) )

         System.out.println(“Noon Time”);

     else 

         System.out.println(“Not Noon Time”);

} }
Question 6 continued...

b) (20 pts) 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, and new 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. 

· toString method that returns the current time in 24hr format containing hour, minute, and second, e.g. 23:10:12

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

· equal method checks whether the current time is equal to the time which is given as parameter; or not

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;

  }

  // toString method

  public String toString() {

    return(super.toString()+":"+second);

  }

  // 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);

  }

7. (10 pts) 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) { super(a,b); }

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

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

}

public class Test2 {

  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(3,4);

    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: 3      b3.y: 4
b4.x: 3      b4.y: 6
b5.x: 2      b5.y: 4
