COP3502 

Exam 2

07/09/07

Last Name _________________________ First name_____________________

Check your lab session:

___12 Noon HEC 118

___12 Noon HEC 103

___1 PM HEC 103

10 Questions in all. 
1.    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. [15 pts]
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postfix expression upto 1 :  _________________________________________________
postfix expression upto 2 : __________________________________________________
postfix expression upto 3 :  _________________________________________________
Final postfix expression  :    _________________________________________________
2. Simplify the following expressions. For the first two problems, simplify your answer to a positive integer. Simplify the last problem to an expression in terms of n. Please show ALL of your intermediate steps since credit will be awarded for each of these.
[6+6+8pts]
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3. Write the inorder traversal of the following tree. [6 pts]




M



       /           \



     X
       Q




     /     \




   R     A

                                             /




       W

                                              \

                                              B

                                             /   \

                                           H   T

                                                   \

                                                   F

                                                 /   \

                                               Z    G

_______________________________________________________________________
4.   The following question requires writing a function for a binary tree. Utilize the following struct that stores a binary tree node for this question and all subsequent questions that deal with a binary tree:

struct binTreeNode {

  int data;

  struct binTreeNode *left;

  struct binTreeNode *right;

};
Assume that every node of a binary 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 leaf nodes in that tree that store odd values. A prototype is given for you below. [12 pts]
int numOddVals(struct binTreeNode *root) {

}
5.  A binary tree holds 38 nodes. (Note: A binary tree with one node has height 0 and a binary tree with two nodes has height 1.) [4 pts]
What is the maximum possible height of this tree? ____________
What is the minimum possible height of this tree? ____________
6. Assume that every node of a binary search tree holds a positive integer value. Write a function which prints the contents of the tree in decreasing order. A prototype is given for you below. (Hint: Consider modifying an inorder traversal of a binary tree.) [10 pts]
void printDescending(struct binTreeNode *root) {

}

7. An algorithm runs in O(n4) time. For an input size of 20, the algorithm takes 32 ms to run. What is the expected run time for the same algorithm on an input of size 30? [8 pts]
_________________________

8.  A queue is to be implemented as a linear linked list, with each node containing one integer.  Using the following structure

struct node{


int data;


struct node *next;

}

struct queue{


struct node *front, *back;

}
write the enqueue function  for a queue Q to insert a new data element dd. You may assume that any malloc you call succeeds and you may assume that Q is NOT NULL. (Note: A struct representing an empty queue exists with both front and back pointing to NULL.) But your code must correctly work for enqueing into an empty queue as well as a non-empty queue. [15 pts]

struct queue *enqueue ( struct queue *Q; int dd) {
}

9. Evaluate the value of the following postfix expression. Show the contents of the operand stack at the indicated points in evaluating the expression (points 1, 2 and 3 ), and also the final value of the expression. [8 pts]
5   6   3   /   8  1  9    –   3    6  2    4    –    *   –    3   –    +
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Final Expression Value: ______________________
10. On the Fourth of July, 2007, Joey Chestnut broke the world record for number of hot dogs eaten in 12 minutes by downing 66 hot dogs. Joey has the same initials as a famous religious figure. What are those initials? [2 pts] _____________

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