CMM5321 Advanced Programming

 Supplementary Tutorial / Lab 3


Q1.
The following program named Queue.java implements a Queue class by inheriting from 



the LinkedList class.  

class EmptyQueueException extends RuntimeException {

  public EmptyQueueException () { super("Queue is empty"); }

}

class Queue extends LinkedList {

  public Queue() { super(); }

  public void enqueue( Object o ) { }

  public Object dequeue() 

  throws EmptyQueueException {

    try { return removeFromHead(); }

    catch (EmptyListException e) { throw new EmptyQueueException(); }

  }

  public boolean empty() { return true; }

}

(a) What will be done when a new Queue object is being created?

(b) Complete the enqueue() method.

(c) Complete the empty() method.

(d) Compile MyQueue.java and the following TestQueue.java to test out how the queue works. 

class TestQueue {

  public static void main (String args[]) {

    Queue q = new Queue();

    System.out.println (“Front “ + q + “ Rear”);

    q.enqueue (new Integer(42));

    System.out.println (“Front “ + q + “ Rear”);

    q.enqueue (new String(“hello”));

    System.out.println (“Front “ + q + “ Rear”);

    q.dequeue();

    System.out.println (“Front “ + q + “ Rear”);

  }

}

Q2.
Instead of inheriting from the LinkedList class, we can also create a Queue class by reusing 

the LinkedList class through composition; i.e. using a private object of the LinkedList class in the definition of our Queue class as below (name the program ComposeQueue.java):

class EmptyQueueException extends RuntimeException {

  public EmptyQueueException ()

  { super("Queue is empty"); }

}

class Queue {

  private LinkedList q;

  public Queue() { q = new LinkedList(); }

  public void enqueue( Object o ) { q.addToTail(o); }

  public Object dequeue() 

  throws EmptyQueueException {

    try { return q.removeFromHead(); }

    catch (EmptyListException e) { throw new EmptyQueueException(); }

  }

  public boolean empty() { return q.isEmpty(); }

  public String toString() { }

}


(a)
Complete the toString() method. Then compile your ComposeQueue.java and test it by executing java TestQueue without compiling TestQueue.java again.



(b)
What are the advantages/disadvantage using inheritance to define Queue class?


(c)
What are the advantages/disadvantage using composition to define Queue class?


(d)
What are the advantages/disadvantage using Linked List to define our own Queue class (modify from LinkedList.java).














