Lab class 7:
1. Implement the abstract data structure list. Write a main method to generate a list containing 10 strings.

interface Position {

    Object element() throws InvalidPositionException;

}

class DNode implements Position {


private DNode next, prev;


private Object element;


public DNode( DNode newPrev, DNode newNext, Object elem ){



prev = newPrev;



next = newNext;



element = elem;


}


public Object element() throws InvalidPositionException {



if(( prev == null ) && ( next == null ))




throw new InvalidPositionException( 

"Position is not in a list!" );



return element;


}


public DNode getNext() {



return next;


}


public DNode getPrev() {



return prev;


}


public void setNext( DNode newNext ) {



next = newNext;


}


public void setPrev( DNode newPrev ) {



prev = newPrev;


}


public void setElement( Object newElement ) {



element = newElement;


}

}

interface List {

/** Returns the number of elements in this list. */

  public int size();

  /** Returns whether the list is empty. */

  public boolean isEmpty();

  /** Returns the first node in the list. */

  public Position first();

  /** Returns the last node in the list. */

  public Position last();

  /** Returns the node after a given node in the list. */

  /** Returns the node before a given node in the list. */

  public Position before(Position p) 

    throws InvalidPositionException, BoundaryViolationException;

  public Position after(Position p) 

    throws InvalidPositionException, BoundaryViolationException;

/** Inserts an element at the front of the list. */

  public Position insertFirst(Object e);

  /** Inserts and element at the back of the list. */

  public Position insertLast(Object e);

  /** Inserts an element after the given node in the list. */

  public Position insertAfter(Position p, Object e) 

    throws InvalidPositionException;

  /** Inserts an element before the given node in the list. */

  public Position insertBefore(Position p, Object e) 

    throws InvalidPositionException;

  /** Removes a node from the list. */

  public Object remove(Position p) throws InvalidPositionException;

  /** Replaces the element stored at the given node. */

  public Object replace(Position p, Object e)


throws InvalidPositionException;

   public void swapElements( Position a, Position b )



throws InvalidPositionException; 

}

class InvalidPositionException extends Exception {

   public InvalidPositionException() {super();}

   public InvalidPositionException(String s) { super(s); }

}

class EmptyContainerExeption extends Exception {

   public EmptyContainerExeption() {super();}

   public EmptyContainerExeption(String s) { super(s); }

}

class BoundaryViolationExeption extends Exception {

   public BoundaryViolationExeption() {super();}

   public BoundaryViolationExeption(String s) { super(s); }

}

class NodeList implements List {


protected int numElts;


protected DNode header, trailer;


public NodeList() {



numElts = 0;



header = new DNode( null, null, null );



trailer = new DNode( header, null, null );



header.setNext( trailer );



trailer.setPrev( header );


}

protected DNode checkPosition( Position p )



throws InvalidPositionException {



if( p == null )




throw new InvalidPositionException(





"Null position passed to NodeList." );



if( p == header )




throw new InvalidPositionException(





"The header node is not a valid position." );



if( p == trailer )




throw new InvalidPositionException(





"The trailer node is not a valid position." );



try {




DNode temp = ( DNode )p;




if(( temp.getPrev() == null ) ||





( temp.getNext() == null ))





throw new InvalidPositionException(





"Position does not belong to a valid NodeList." );




return temp;



} 

catch( ClassCastException e ) {




throw new InvalidPositionException(

"Position is of wrong type for this container." );

}

}

public int size() { return numElts; }


public boolean isEmpty() {



return( numElts < 1 );


}


public boolean isFirst( Position p )



throws InvalidPositionException {



DNode v = checkPosition(p);



return v.getPrev() == header;


}


public Position first()



throws EmptyContainerException {



if( isEmpty() )




throw new EmptyContainerException(





"List is empty" );



return header.getNext();


}


public Position last()



throws EmptyContainerException {



if( isEmpty() )




throw new EmptyContainerException(





"List is empty" );



return trailer.getPrev();


}

public Position before( Position p )



throws InvalidPositionException,




BoundaryViolationException {



DNode v = checkPosition( p );



DNode prev = v.getPrev();



if( prev == header )




throw new BoundaryViolationException(





"Cannot advance past the beginning of the list" );



return prev;


}

public Position after( Position p )



throws InvalidPositionException,




BoundaryViolationException {



DNode v = checkPosition( p );



DNode next = v.getNext();



if( next == trailer )




throw new BoundaryViolationException(





"Cannot advance past the beginning of the list" );



return next;


}

public Position insertBefore( Position p, Object element )



throws InvalidPositionException {



DNode v = checkPosition( p );



numElts++;



DNode newNode = new DNode( v.getPrev(), v, element );



v.getPrev().setNext( newNode );



v.setPrev( newNode );



return newNode;


}

public Position insertAfter( Position p, Object element )



throws InvalidPositionException {



DNode v = checkPosition( p );



numElts++;



DNode newNode = new DNode( v, v.getNext(), element );



v.getNext().setPrev( newNode);



v.setNext( newNode);



return newNode;


}

public Object remove( Position p )



throws InvalidPositionException {



DNode v = checkPosition( p );



numElts--;



DNode vPrev = v.getPrev();



DNode vNext = v.getNext();



vPrev.setNext( vNext );



vNext.setPrev( vPrev );



Object vElem = v.element();



v.setNext( null );



v.setPrev( null );



return vElem;


}

public Object replace( Position p, Object element )



throws InvalidPositionException {



DNode v = checkPosition( p );



Object oldElt = v.element();



v.setElement( element );



return oldElt;


}


public void swapElements( Position a, Position b )



throws InvalidPositionException {



DNode pA = checkPosition( a );



DNode pB = checkPosition( b );



Object temp = pA.element();



pA.setElement( pB.element() );



pB.setElement( temp );


}

public Position insertFirst( Object element ) {



numElts++;



DNode newNode = new DNode( header,




header.getNext(), element );



header.getNext().setPrev( newNode );



header.setNext( newNode );



return newNode;


}

public Position insertLast( Object element ) {



numElts++;



DNode newNode = new DNode(trailer.getPrev(), trailer, element); 



trailer.getPrev().setNext( newNode);



trailer.setPrev( newNode);



return newNode;


}

}

public class CreateList {


public static void main(String args[]) {



String[] a = { "hok", "vicent", "zena", "rohnda", "diane", "marshall", "cory", "ahmed", "mirade", "ramen"};  



NodeList D = new NodeList();



int i;



System.out.println("insert 10 strings into a Deque using insertFirst:");



for (i = 0; i < a.length; i++) {


  

D.insertFirst(new String(a[i]));




System.out.print(a[i] + " ");}



System.out.println();



System.out.println("Print the strings stored in the Deque");



printEle(D);

     
 }


public static void printEle (NodeList A) {



DNode curr = A.header.getNext();



while (curr != A.trailer) {




try{




System.out.print((String)(curr.element()) + " ");




}




catch (InvalidPositionException e)




{System.out.println("invalid position");}




curr = curr.getNext();



}



System.out.println();


}

}

2. Implement the abstract data structure vector. Also, write a main method to generate a vector containing 0, …, 9.

public interface Vector {

  public int size();

  public boolean isEmpty();

  public Object elemAtRank(int r);

  public Object replaceAtRank(int r, Object e);

  public void insertAtRank(int r, Object e);

  public Object removeAtRank(int r);

}

class InvalidRankException extends Exception {

   public InvalidPositionException() {super();}

   public InvalidPositionException(String s)


{ super(s);}

}

class EmptyContainerExeption extends Exception {

   public EmptyContainerExeption() {super();}

   public EmptyContainerExeption(String s)


{ super(s);}

}

class BoundaryViolationExeption extends Exception {

   public BoundaryViolationExeption() {super();}

   public BoundaryViolationExeption(String s)


{ super(s);}

}

public class ArrayVector implements Vector {

  private Object[] A;



// array storing the elements of the vector

  private int capacity = 16;


// initial length of array A

  private int size = 0;



// number of elements stored in the vector

  /** Creates the vector with initial capacity 16. */

  public ArrayVector() { 

    A = new Object[capacity];

  }

public Object elemAtRank(int r) throws

BoundaryViolationException {

    
checkRank(r, size());


return a[r];

}
public int size() {return size;}

public boolean isEmpty {return size()==0;}

/** Inserts an element at the given rank. */

  public void insertAtRank(int r, Object e) 

    throws BoundaryViolationException {

    checkRank(r, size() + 1);

    if (size == capacity) {

// an overflow

      capacity *= 2;

      Object[] B = new Object[capacity];

      for (int i=0; i<size; i++) 


B[i] = A[i];

      A = B;}

    for (int i=size-1; i>=r; i--)
// shift elements up

      A[i+1] = A[i];

    A[r] = e;

    size++;

  }

/** Removes the element stored at the given rank. */

  public Object removeAtRank(int r) 

    throws BoundaryViolationException {

    checkRank(r, size());

    Object temp = A[r];

    for (int i=r; i<size-1; i++) // shift elements down

      A[i] = A[i+1];

    size--;

    return temp;

  }
public Object replaceAtRank(int r, Object e) 

    throws BoundaryViolationException {

    checkRank(r, size());

] = e;

    return temp;

  }

  public Object temp = A[r];

    A[r void checkRank(int r, int s) 


 throws InvalidRankExceptionException {


if (0 > r) || (r > s) throw new InvalidRankException;


}

}
