COP 3502 – Computer Science I

 Exam #2 – 7/7/08 (Monday)

Name : ______________________________

1) (5 pts) An O(n2) algorithm takes 2 ms. to run on an input size of n = 50. On another input size, the algorithm took 72 ms. to run, what was that input size?
2) (8 pts) Determine the following sum in terms of n: 
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3) (5 pts) What is the run-time (order) of the following code segment in terms of n?

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

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

    sum += j;

  }

}

4) (5 pts) What is the run-time (order) of the following code segment in terms of n?

i=0, j=0;

while (i < n && j < n) {

  while (j < n && A[i][j] == 1)

    j++;

  i++;

}

5) (5 pts) What is the run-time (order) of the following code segment in terms of n?

i=0, j=0;

while (i < n && j < n) {

  j=0;  

  while (j < n && A[i][j] == 1)

    j++;

  i++;

}

6) (7 pts) Evaluate the following postfix expression and show the state of the operand stack at the indicated points:

                         a                   b                     c
3     5     7     +     8     4     /      /      3      5      –      +    *
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Final Value : _____________

7) (10 pts) Convert the following infix expression to postfix and show the state of the operator stack at the indicated points.

        
                    1
        

                2
                     3
    A   *    B    –   C      /     (     D    *    E    /    F      –   G  * H      )      +    I      –      J
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Final Postfix Expression : ______________________________________________
8) (10 pts) Write a function that returns the number of leaf nodes in a binary tree. The binary tree struct is as follows:

struct BTnode {

  int data;

  struct BTnode* left;

  struct BTnode* right;

};

Please fill in the function prototype provided below:

int numLeafNodes(struct BTnode* root) {

}

9) (6 pts) Use the Master Theorem to solve the following recurrences:
(a) T(n) = 3T(n/2) + O(n)

(b) T(n) = 4T(n/2) + O(n2)

(c) T(n) = 7T(n/3) + O(n2)
10) (15 pts) Given the following Binary Tree, answer the questions below :













(a)  Is this a valid Binary Search Tree? (circle one) 
YES 

NO
(b)  List the nodes of this tree in the order that they are visited in a preorder traversal:

	
	
	
	
	
	
	
	
	
	
	
	


(c)Execute the algorithm shown below using the tree shown above. List the output in the spaces below and leaving any unused spaces blank.  Assume that the initial call is: P4(root, 50) and that the tree nodes and pointers are defined as shown.


struct treeNode{ 


     int data;

       struct treeNode *left;
       struct treeNode *right;

};
void P4(struct treeNode *node_ptr,  int key) {

    if (node_ptr != NULL) {



 P4(node_ptr->right, (key + 15));



 if (node_ptr->data > key){



   P4(node_ptr->left,  (key - 5)); 



   printf(“%d ”,node_ptr->data);

    }

    }

  }
                              

11) (10 pts) Use the iteration technique to solve the following recurrence:

T(n) = T(n/2) + n, T(1) = 1
(Hint: In solving this recurrence utilize the fact that 
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 for large values of k.)
12) (10 pts) Write a function that inserts a node into the front of a doubly linked list and returns a pointer to the new front of the list. The struct definition is given below:
struct dll {

  int data;

  struct dll* prev;

  struct dll* next);

};

Please fill in the function prototype provided below:

// Creates and inserts a node storing value into the front

// of the dll front and returns the new front of the list.

struct dll* insertFront(struct dll* front, int value) {

}

13) (4 pts) In which London suburb are the Wimbledon Tennis Championships held?

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