COP 3502H – Honors Computer Science I

 Exam #2 – 4/2/09 (Thursday)

Name : ______________________________

1) (5 pts) Convert 10111012 to base 10.
2) (5 pts) Convert 27410 to binary.

3) (8 pts) Show the results of running the partition function on the array below, using the element originally in index 0 as the partition element. Use the same partition method outlined in class.
	Initial
	5
	3
	7
	2
	1
	6
	8
	4

	After 

Partition
	
	
	
	
	
	
	
	


4) (15 pts) Determine the following sum for integers n > 1: 
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5) (15 pts) What is the run-time (Big-Oh) in terms of n of the following code segments? (Assume all variables have been previously declared as integers.)
a) int i, sum = 0;
  for (i=0; i<n; i++) {

    sum += i;
  }

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

    sum +=(3*i – 2);

_____________________________

b)  int i, sum = 0;
  while (n > 0) {

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

      sum++;

    n = n/2;

  }

________________________

c) int i, sum = 0, saven = n;

  while (n > 0) {

    for (i=0; i<saven; i++)
      sum++;

    n = n/3;

  }
_____________________________

6) (10 pts) Convert the following infix expression into its equivalent postfix expression using a stack. Show the contents of the operator stack at the indicated points in the infix expressions (points 1, 2 and 3 ), and also the final postfix expression. You may draw another stack alongside for your work. 
        
                                   1
        
        2
                     3

A   *   (   B  +   C     /      (  D  +  E )  )   –      F   *  ( G   /      H  +   I )
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postfix expression upto 1 :  _________________________________________________

postfix expression upto 2 : __________________________________________________

postfix expression upto 3 :  _________________________________________________
Final postfix expression  :    _________________________________________________
7) (8 pts) Consider sorting the array below using Merge Sort. Show the contents of the array after the 4th call to the Merge function:

	Initial
	3
	8
	7
	2
	1
	6
	5
	4

	After 4th Merge
	
	
	
	
	
	
	
	


8) (15 pts) Imagine implementing a Double Ended Queue (DEQ). A DEQ allows for enqueues from the front AND back and dequeues from the front AND back. (Thus, we would have to add two operations to a DEQ: enqueues to the front and dequeues from the back.)

a) Given the partial implementation at the end of this test, complete the implementation for the function enqueueFront within the framework provided below:

int enqueueFront(struct queue* qPtr, int val) {

    struct node* temp;

    temp = (struct node*)malloc(sizeof(struct node));

    // Fill in code inside the if clause.

    if (temp != NULL) {

        return 1;

    }

    else

        return 0;   

}

b) Explain why within this framework an efficient implementation of dequeueBack can not be accomplished. What changes would need to be made to the struct to allow for an efficient implementation of dequeueBack?
9) (10 pts) The following question requires writing a function for a binary search tree. Utilize the following struct that stores a binary search tree node for this question:

struct binTreeNode {

  int data;

  struct binTreeNode *left;

  struct binTreeNode *right;

};
Write a function which takes in a pointer to the root of a binary tree and returns the height of the tree. A tree with zero nodes has height -1. A tree with one node has height 0 and a tree with 2 nodes has height 1. A prototype is given for you below. 

int height(struct binTreeNode *root) {

}

10) (7 pts) Show the result of deleting the node 23 from the AVL tree below:
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           3                       32     40         70

                                                           /    \

                                                         31   33

11) (2 pts) The NCAA Division I Men's Basketball Tournament is fondly referred to as "March Madness" by some. In what month do most of the tournament games take place?

__________________________
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