COP 3502H – Honors Computer Science I

 Exam #2 – 3/5/08 (Wednesday)

Name : ______________________________

1) (12 pts) Determine whether each of the following assertions are true or false:
a) 
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2) (5 pts) What is the output of a preorder traversal of the following binary search tree?




M



       /           \



     G
       P



   /    \
     /     \


             C     L
   O     Y

                        /   \                /    \


           B  E
       R     Z

                           /  \          /   \

                         D  F        Q   V     

                                              /  \

                                            S   W

                                              \      \

                                               T     X

________________________________________________________________________

3) (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) sum = 0;
  for (i=0; i<n; i++) {

    for (j=0; j<i; j++) {

      if (j > i)

        sum++;

    }

  }

_____________________________

b)  sum = 0;
  while (n > 0) {

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

      sum++;

    n = n/2;

  }

________________________

c) sum = 0;

  while (n > 0) {

    sum++;

    n = n/3;

  }
_____________________________

4) (15 pts) Determine an expression in terms of n for the two following sums:
a) 
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b) 
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5) (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
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	1
	
	2
	
	3


postfix expression upto 1 :  _________________________________________________

postfix expression upto 2 : __________________________________________________

postfix expression upto 3 :  _________________________________________________
Final postfix expression  :    _________________________________________________
6) (15 pts) Using the iteration technique, determine the solution to the following recurrence relation:

T(n) = 3T(n – 1) + 1, T(1) = 1.

You may either give an exact answer to the recurrence relation in terms of n, or an answer in order notation.

7) (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 and all subsequent questions that deal with a binary search tree:

struct binTreeNode {

  int data;

  struct binTreeNode *left;

  struct binTreeNode *right;

};
Assume that every node of a binary search tree holds a positive integer value. Write a function which takes in a pointer to the root of a binary tree and returns the number of nodes in that tree. A prototype is given for you below. 

int numNodes(struct binTreeNode *root) {

}

8) (15 pts) Write a function which takes in a pointer to the root of a binary search tree and an integer k and returns the kth smallest value stored in the tree. Assume that k is a positive integer less than or equal to the number of the nodes in the tree pointed to by the root. In writing this code, make use of calls to the function you wrote in question #8. You may assume that this function (numNodes) works as intended.

int findKthValue(struct binTreeNode *root) {

}

9) (3 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?

__________________________

Scratch Page – Please clearly mark any work on this page you would like graded.
_1266155194.unknown

_1266155218.unknown

_1266155249.unknown

_1266155292.unknown

_1266155202.unknown

_1266141256.unknown

_1266155090.unknown

_1266141220.unknown

