COP 3503 Fall 2002

Computer Science II

Exam #3

November 7, 2002

Name : __________________

1) (20 pts) Add a method mirrorImage() to the BinTreeNode class. This method should take the tree referenced by the current object and change the tree so that it looks like a mirror image of the tree passed to it. For example, if a binary tree looked like the following:



7


       /
     \


    3
      10

             /      \             \

          1          5           12

and then mirrorImage was called on the BinTreeNode storing the 7, the resulting binary tree would look as follows:

    

7


       /
     \


    10
      3

             /              /     \

          12            5        1

The corresponding method in the BinTree class that will call yours is included in your code handout. Note: Normally, this would NOT be a method we would want to add to this class because the resulting tree does NOT satisfy the binary search tree invariant. (Hint: This method is much easier to write recursively.)

public void mirrorImage() {

}

2) (10 pts) Write the code in the BinTreeNode class for an inorder traversal below:

public void Inorder() {

}

3) 

a) (5 pts) Included in the code handout is the method question3. What is the return value of question 3 being called on the BinTree object represented below:

root --->12

          /         \

        5           17

      /    \              \

     3     9              25

    /       /  \           /    

   2      7   11      19   

_______

b) (5 pts) What value does the method return in general? (Your answer should be a single English sentence. Something like, "The method returns the total number of nodes stored in the binary tree with it's root at the BinTree object the method is called on.")

4) 

a) (5 pts) In the search() method in the BinTreeNode class, the second if statement 

checks two conditions. If we take out the check left != null, then a null pointer error could occur. Draw an example of a BinTreeNode object T (and associated tree) such that if  T.search(12) was called, a null pointer exception would occur if the boolean expression left!=null was taken out of the code.

b) (5 pts) In the delete() method in the BinTreeNode, the last else clause deals with the case of deleting a node with two children. Consider switching the order of the statements delete(newval); and temp.data = newval; What would happen if we called this adjusted method on a BinTreeNode object to delete a node that had two children?

5) (10 pts) Perform a Radix sort on the values listed below. Use the grid given below:

	Unsorted Values
	First Pass
	Second Pass
	Sorted List

	912
	
	
	

	136
	
	
	

	317
	
	
	

	662
	
	
	

	167
	
	
	

	852
	
	
	

	639
	
	
	

	478
	
	
	

	342
	
	
	

	811
	
	
	


6) (14 pts) The incomplete code below implements a Bucket Sort. Assuming that the LL and Node classes work properly, fill in all the blanks provided so that the Bucket Sort will work properly.

import java.io.*;

import java.util.Random;

public class BucketSort {

  private LL[] all_lists; // All the buckets are LL objects.

  private int low; // lowest possible integer to sort.

  private int high;// 1 more than the highest possible integer to sort.

  public BucketSort(int l, int h) {

    all_lists = null;

    low = l;

    high = h;

  }

  // To be called on a BucketSort object; sorts the array parameter.

  public void Sort(int [] values) {

    all_lists = new LL[values.length];

    for (int i=0; i<all_lists.length; i++)

      all_lists[i] = new LL();

    // Determines range for each bucket.

    double range = (double)( ______________ )/ ________________ ;

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

      // Determines in which bucket the next value should be inserted.

      int index = (int)(( _____________________ )/ ____________ );

      all_lists[index].insert( _______________ ); 

    }

  }

  // Prints all values in sorted order. Must be called after Sort

  // is called on the current object.

  public void printlist() {

    for (int i=0; i<all_lists.length; i++)

      all_lists[i].printlist();

  }

}

7) (10 pts) Give an example of an AVL tree with the minimal number of nodes with a height of 4.

8) (5 pts) Given the heap below, insert the number 13 and show the resulting heap after percolateUp is called. (Draw a box around your final answer.)






3





       /
      \




             33
          4




          /       \             /     \



                     39     85        88     7

9) (10 pts) Consider inserting the element 13 into the AVL tree below. Draw the resulting tree after the element is inserted and the necessary rotation (as indicated by the code fragments in the book) to keep the tree a valid AVL tree is made. (Draw a box around your final answer.)






20





       /           \

                                                  10               30

                                                /      \                 \

                                              5       15               40

                                                       /   \

                                                    12    17

10) (1 pt) The majority of the movie Sweet Home Alabama takes place in what state?

Extra work page - clearly label any work on this page that you would like graded. 

