ICS 202-51 QUIZ#3 Key (Term 091)  
ID#: _______________________ NAME:___________________________________________

Note: Your recursive methods must not:

· Use any instance or static variables except key, left, and right.

· Use any looping statements.

· Use any traversal method or Iterator.

· Use any methods of the BinaryTree or BinarySearchTree class except isLeaf, isEmpty, getRight, getLeft, getLeftBST, and getRightBST. 

   Your methods must be general.

1. [20 points] Write a  recursive instance method 
        public int countKeysGreaterThan(Comparable x) of the BinarySearchTree class that
       returns the number of nodes with keys greater than x in the invoking BinarySearchTree 
       object. Your method must:
· Throw an appropriate exception if the invoking BinarySearchTree object is empty.

         You may use a non-recursive public method that invokes your recursive method 
          public int countKeysGreaterThan(Comparable x){


    if(isEmpty())

                      throw new IllegalArgumentException("Tree is empty");

                 else

                       return countKeysGeaterThanAux(x);

           }

        private int countKeysGreaterThanAux(Comparable x){


    if(isEmpty())


         return 0;


Comparable currentKey = (Comparable) key;


int comparison = currentKey.compareTo(x);


if(comparison > 0)



return 1 + getLeftBST().countKeysGreaterThanAux(x) 
                                        + getRightBST().countKeysGreaterThan(x);


else


   return getLeftBST().countKeysGreaterThanAux(x) 
                                     + getRightBST().countKeysGreaterThanAux(x);


             }

2. [15 points] A MinHip is implemented using a BinaryTree object instead of an array. Write an instance method public boolean isGreaterMinHeap of the BinaryTree class that returns true if the invoking BinaryTree is such that the key of each child is greater than the key of its parent. Assume that the invoking tree is a complete tree. 
      public boolean isGreaterMinHeap(){
         if(isLeaf() || isEmpty())
                return true;
      
           Comparable currentKey = (Comparable) key;
      
          if(!getLeft().isEmpty() && 
                       (currentKey.compareTo((Comparable) getLeft().getKey())>= 0))
                return false;
      
            if(!getRight().isEmpty() && 
                 (currentKey.compareTo((Comparable) getRight().getKey()) >= 0))
               return false;
   
               return getLeft().isGreaterMinHeap() && getRight().isGreaterMinHeap();
        }

3. [5 points] Write a test program to test the methods the countKeysGreaterThan and isGreaterMinHeap. Use tree1 and tree2 to test isGreaterMinHeap, use appropriate BinarySearchTree objects and appropriate key x to test countKeysGreaterThan.
	tree1:

[image: image1.wmf]10

40

20

35

20

15



	tree2:


[image: image2.wmf]10

20

20

35

20

10




Deliverables:

1. The modified BinaryTree Java file
2. The modified BinarySearchTree Java file
3. The test Java program
_1323340100.bin

_1323340135.bin

