Examination of Object-Oriented Programming

NTUCS&IE, 2001/06/11
Please write down the outputs for the following programs: [50%]
class Q1 {

  public static void main(String[] s) {

    A a = new B();

    System.out.println(a.p);        //#1

    System.out.println(a.q);        //#2

    System.out.println(((B)a).p);   //#3

    System.out.println(((B)a).q);   //#4

    System.out.println(((B)a).r);   //#5

    System.out.println(a.p());      //#6

    System.out.println(a.q());      //#7

    System.out.println(((B)a).p()); //#8

    System.out.println(((B)a).q()); //#9

    System.out.println(((B)a).r()); //#10

  }

}

class A {

  int p = 1, q = 2;

  int p() { return p; }

  int q() { return q; }

}

class B extends A {

  int p = 3, r = 4;

  int p() { return p; }

  int r() { return r; }

}
class Q2 {

  public static void main(String[] s) {

    new B().m();

  }

}

class A {

  int p = 1, q = 2;

  int p() { return p; }

  int q() { return q; }

}

class B extends A {

  int p = 3, r = 4;

  int p() { return p; }

  int r() { return r; }

  void m() {

    System.out.println(p);         //#11 

    System.out.println(q);         //#12 

    System.out.println(r);         //#13 

    System.out.println(super.p);   //#14 

    System.out.println(super.q);   //#15 

    System.out.println(p());       //#16 

    System.out.println(q());       //#17 

    System.out.println(r());       //#18 

    System.out.println(super.p()); //#19 

    System.out.println(super.q()); //#20

  }

}
import java.io.*;

class Q3 {

  public static void main(String[] s) {

    System.out.println(m(0)); //#21

    System.out.println(m(1)); //#22

    System.out.println(m(2)); //#23

    System.out.println(m(3)); //#24

    System.out.println(m(4)); //#25

    System.out.println(m(5)); //#26

    System.out.println(m(6)); //#27

    System.out.println(m(7)); //#28

    System.out.println(m(8)); //#29

    System.out.println(m(9)); //#30

  }

  static int m(int x) {

    try {

      x = x / (x %3);

      if (x >= 5) throw new NullPointerException();

      if (x >= 3) throw new EOFException(); 

    } catch (IOException e) { x += 1;

    } catch (Exception e) { x += 2; }

    return x;

  }

} // end of class Q3

class Q4 {

  public static void main(String[] s) { new A(); }

}

class A {

  int p;

  A() {

    p = 1;

    B b = new B() {

            int q;

            B p() { 

              q = 1; 

              return this;

            }

            int q() {

              switch (++q % 4) {

                case 1:  return this.q;

                case 2:  return super.q;

                case 3:  return this.q();

                default: return super.q();

              }

            }

          }.p();

    int p = 2;

    System.out.println(b.q()); //#31

    System.out.println(b.q()); //#32

    System.out.println(b.q()); //#33

    System.out.println(b.q()); //#34

    System.out.println(b.q()); //#35

    System.out.println(b.q()); //#36

    System.out.println(b.q()); //#37

    System.out.println(b.q()); //#38

    b = new B();              

    System.out.println(b.q()); //#39

    System.out.println(b.q()); //#40

    System.out.println(b.q()); //#41

    System.out.println(b.q()); //#42

    System.out.println(b.q()); //#43

    System.out.println(b.q()); //#44

    p = 3;                    

    System.out.println(p());   //#45

    System.out.println(p());   //#46

    System.out.println(p());   //#47

    System.out.println(p());   //#48

    System.out.println(p());   //#49

    System.out.println(p());   //#50

  }

  class B {

    int q = 2;

    int q() {

      if ((p = ++q) % 2 != 0) return q;

      return p();

    }

  }

  int p() {

    if (++p % 2 == 0) return p;

    return p();

  }

}
51. C++ doesn’t support the interface, but Java does.  Please explain the interface in detail.  For example, what is the interface, why does Java have to support it, which constraints are given on it, when and how to use it, what is the advantage of using it, and so on.  [15%]

52. Consider the following program.  Please describe operational steps in detail when the window is closing.  For example, which object is generated, who generate it, when is it generated, what are the critical fields in it, where does it go, who receives it, what information is retrieved, why is that information useful, how does the required method invoke, what happen, and so on.  [15%]

import java.awt.*;

import java.awt.event.*;

class MyWindow extends Frame {

    public static void main(String[] s) {

        new MyWindow().setVisible(true);

    }

    MyWindow() {

        addWindowListener(new MyWindowListener());

    }

}

class MyWindowListener extends WindowAdapter {

    public void windowClosing(WindowEvent e) {

        System.exit(0);

    }

}
53. There is a famous dangling else problem with if statement, however, there isn’t a corresponding dangling catch problem with try statement.  (a) Which strategy does Java use to prevent the dangling catch problem?  [5%]  (b) Why is this strategy useful?  [15%]
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