Computer Science I Exam #3  

April 7, 2010

VERSION A 
First Name: _______________  , Last Name: _________________

1) (5 pts) Consider running a bubble sort on the array below. Show the contents of the array after one iteration of the sort has completed.
	Index
	0
	1
	2
	3
	4

	Array
	8
	3
	9
	2
	5

	1 iteration
	
	
	
	
	


2) (6 pts) Consider running a selection sort on the array below. Show the contents of the array after each iteration of the sort.

	Index
	0
	1
	2
	3
	4

	Array
	8
	3
	6
	2
	5

	1 iteration
	
	
	
	
	

	2 iterations
	
	
	
	
	

	3 iterations
	
	
	
	
	


3) (10 pts) Compete the code below so that it properly performs an insertion sort.

// Sorts the first n items in A in non-descending order by an insertion sort

void insertionSort(int A[], int n) {

     int i,j;

     for (i=1; i<n; i++) {

         j = i;

         while (j > 0 && A[ ____ ] < A[ _____ ]) {

               swap(  _____ , _____ );

               _____________ ; 

         }

     }

}

4) (14 pts) When a Merge Sort is performed on the array below, the Merge function is called seven times. Identify, in order, which arrays are merged each time Merge is called. Indicate this by listing the items in each array in order. (Note: Each list should have 1, 2 or 4 values in it.)
	Index
	0
	1
	2
	3
	4
	5
	6
	7

	Array
	12
	6
	5
	9
	3
	15
	1 
	8


Merge 1

List 1: __________________

List 2: _____________________

Merge 2

List 1: __________________

List 2: _____________________

Merge 3

List 1: __________________

List 2: _____________________

Merge 4

List 1: __________________

List 2: _____________________

Merge 5

List 1: __________________

List 2: _____________________

Merge 6

List 1: __________________

List 2: _____________________

Merge 7

List 1: __________________

List 2: _____________________

5) (5 pts) Show the result of inserting the following items into a binary search tree, in this order: 27, 19, 3, 55, 35, 40, 22, 80, 60 and 18. Put a box around the final tree.

6) (8 pts) Consider a hash table of size 137. Imagine that the hash value of an item to insert is 93 and that we are using quadratic probing to locate a valid location in the table to store the item. List the first eight array indexes, in order, where an attempt would be made to insert the item.

_____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ 

7) (10 pts) Give the Preorder traversal of the following binary tree:







80

 




     /                \






  20
         45





           /       \           /     \




        77      34      16     32
                                                       /   \       /       /   \       \
                                                    9   18   67    26   57     19
                                                          /    /   \           /  \




        2    6  71      28  74
                                                      /   \

                                                   92  37

Preorder: ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ ,
                ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___
8) (10 pts) Given a set of unordered elements, a heap is created by running percolateDown successively several times. Show the result of creating a heap (with the minimum value at the root) out of the values shown below using the algorithm shown in class. Represent your final result as a tree and draw a box around that answer.






40





      /               \






   16
            8





              /    \
           /    \






3        9         22    4

                                                          /   \      /  \       /





        7    31 12  6    5

9) (12 pts) Write a recursive function that takes in a pointer to a node in a binary search tree and returns the length of the path to the maximum value stored in the tree rooted at that node. If the node itself is the answer, the function should return 0. You will be guaranteed that the pointer passed to the function is not NULL and is pointing to a valid treenode. Fill in the prototype given below:

struct treenode {

    int data;

    struct treenode* left;

    struct treenode* right;

};

int path_to_max(struct treenode* root) {

}

10) (5 pts) What is the fewest number of nodes an AVL tree of height 5 can have? (For the purposes of this question, an AVL tree with 2 nodes has a height of 1.)

__________

11) (10 pts) Show the result of deleting the value 25 from the following AVL Tree below. Put a box around your final answer.







30






       /           \






  20
        50






/     \           /     \





         10    25      40    60





         /                /    \      \     




      5                35   45   70
                                                                               /

 





    43

12) (5 pts) What two cardinal directions can you travel if you are driving on the East-West Expressway?
_________________  , _________________

Please clearly mark any work on this page you would like graded.
