Lab class 5:
1. Implement the data structure doubly linked list.
2. Implement the abstract data structure Deque.

public class DLNode {


private Object element;


private DLNode next, prev;


public DLNode() {



this( null, null, null );


}


public DLNode( Object e, DLNode p, DLNode n ) {



element = e;



next = n;



prev = p;


}
}
void setElement( Object newElem ) {



element = newElem;


}


void setNext( DLNode newNext ) {



next = newNext;


}


void setPrev( DLNode newPrev ) {



prev = newPrev;


}


Object getElement() {



return element;


}


DLNode getNext() {



return next;


}


DLNode getPrev() {



return prev;


}

}

DLNode x = new DLNode();

x.setElement(new String(“Toronto”));

(x.element ( new String(“Toronto”))

x.setPrev(header);

x.setNext(header.getNext());

(header.getNext()).setPrev(x);

header.setNext(x);

((trailer.getPrev()).getPrev).setNext(trailer);

trailer.setPrev((trailer.getPrev()).getPrev());

public interface Deque {


void insertFirst(Object e);


void insertLast(Object e);


Object removeFirst();


Object removeLast();


Object first();


Object last();


int size();


boolean isEmpty();

} 
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public Object removeFirst() {


if( isEmpty() )



throw new DequeEmptyException( "Deque is empty." );


DLNode first = header.getNext();


Object o = first.getElement();


DLNode second = first.getNext();


header.setNext( second );


second.setPrev( header );


size--;


return o;


}

}
public class GenerateDeque {


public static void main(String args[]) {



MyDeque D = new MyDeque(); int i;



for (i = 0; i < 10; i++) {


  

D.insertFirst(new Integer(i));}



for (i = 0; i < 10; i++)


  

System.out.print(((Integer) D.removeFirst()).intValue());

     
 }

}

3. Write a Java program to generate the following linked list.
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4. Implement Queues with Deques.
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size = 0;





 





 





 





trailer.setPrev( header );





 





 





 





header.setNext( trailer );





 





 





 





trailer = new DLNode();





 





 





 





header = new DLNode();





 





 





 





public MyDeque() {





 





 





int size;





 





 





DLNode header, trailer;





 





 





public class MyDeque implements Deque {





}
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header.getNext().getElement();





return 





 





 





 





throw new DequeEmptyException( "Deque is empty." );





 





 





 





 





if( isEmpty() )





 





 





 





public Object first() throws DequeEmptyException {





 





 





 





}





 





 





size++;





 





 





 





header.setNext( first );





 





 





 





second.setPrev( first );





 





 





 





DLNode first = new DLNode( o, header, second );





 





 





 





DLNode second = header.getNext();





 





 





 





public void insertFirst( Object o ) {





 





 





}





 





 





return o;
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ast.setNext( trailer );





secondtol





 





 





 





trailer.setPrev( secondtolast );





 





 





 





secondtolast = last.getPrev();





DLNode 





 





 





 





Object o = last.getElement();





 





 





 





DLNode last = trailer.getPrev();





 





 





 





throw new DequeEmptyException( "Deque is empty." );





 





 





 





 





if( isEmpty() )





 





 





 





public Object removeLast() {
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