
COP 3502
Summer 2007


Final Exam 

Last name_____________________________First name__________________________

 10 questions in all.

1.    Convert the following infix expression  into its equivalent postfix expression using a stack. Show the contents of the stack, and the partial postfix expression obtained at the indicated points in the infix expressions (points 1, 2 and 3 ). You  may draw another stack alongside for your work. [ 12 pts]
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Indicate the partial postfix expression as obtained at various points indicated in the infix expression.
	Paritial Expression upto 1
	Paritial Expression upto 2
	 Expression upto 3
	

	
	
	
	


The form of your answer is illustrated below for a hypothetical case:

	Paritial Expression upto 1
	Paritial Expression upto 2
	 Expression upto 3
	

	M R+
	B P / + D - *
	T * S L+
	


Place your final postfix expression below:
2.  Put the following elements in a tree. Draw this initial tree and then run the makeHeap algorithm to create a min-heap out of the elements. Show each step of this makeHeap algorithm. Put a square around the finalized heap. Now, delete the minimum element from the Heap and draw the adjusted heap. Circle this heap. [ 8 pts]
 [ 35  32  104  16  62  78  64 ]
3. a) Solve for the following summation in terms of m and k. [8 pts]
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3. b) Express  using summations
 i)  the  number of operations required to execute the following code. Consider the arithmetic operations involved in the instructions shown in bold face. (Note: assignment does not count as an arithmetic operation, only addition, subtraction and multiplication do for the purposes of this problem. Also, do NOT count the increment operator as an arithmetic operation.)
 ii) the value of alpha returned by the  function.

 You are not required to solve either of the summations. [6 pts]

int Magnify( int n){

   int k, j, alpha = 6;

   for(k=0; k < 15; k++)
{

       beta = alpha + k;


   for(j=0; j < 2*k; j++) 


       alpha = alpha + 2 * n – 3 * j;

    }

   return alpha;

}

operations =
alpha = 
4. a) Using the Merge sort algorithm discussed in the class, indicate how the array changes at each pass of the mergesort.   [6 pts]

 [ 80   20   12   40   7    35   90   3 ]

	Pass
	0
	1
	2
	3
	4
	5
	6
	7
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	7
	3
	7
	12
	20
	35
	40
	80
	90


5. Put the following integers in a hashtable of size 12. Let the hash function used be f(x) = (3x + 5)%13. Use the quadratic probing method discussed in the class for collision resolution. (Use the one that after index c is examined, goes to the following indexes: c+1, c-1, c+4, c-4, etc.)  Show all of your work. [8 pts]

3, 6, 16, 2, 12, 25, 37, 7
	0
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	10
	11
	12

	
	
	
	
	
	
	
	
	
	
	
	
	


6.   Indicate the  worst case time complexity for the following operations.  [14 pts]

a) Inserting a node in a binary search tree with p elements

_______________
b) Carrying out a heap sort on n elements of an array

_______________
c) Appending a linked list with M nodes at the end of 
another linked list with N nodes.




_______________

d) Searching for  the largest element in an AVL tree 
with n elements






_______________

e) Sorting an already sorted array using Merge sort


_______________

f) Finding the largest element in a linked list sorted 
in ascending order having N nodes 




_______________

g) inserting a new element in a sorted array of size M

_______________

7.  A Binary Search tree B is defined by the struct treenode shown below. Write a function which returns 1 if  any node of B contains val, and returns 0 otherwise. [10 pts]

struct treenode {

  int data;

  struct treenode* left;

  struct treenode* right;

};

int contains ( struct treenode * B, int val)
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

8. [8 pts] Draw the  AVL tree, as following elements are inserted in the tree. If the tree gets unbalanced, balance it and redraw the AVL tree:

  77,  88,  70,  96,  80,  82
9.  Solve the following recurrence relation to express T(n) explicitly in terms of n. [8 pts]
T(n) = 2 T(n/2) + n
T(1) = 1

10.  The struct treenode is defined as in problem #7. Write a function which deletes the largest element  in the binary search tree pointed to by p and returns a pointer to the root of the tree without the deleted node. If no elements are in the tree, do not delete any nodes and return NULL. [10 pts]
struct treenode* deletemax ( struct treenode * p)

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

11) How many hours of Jack Bauer's life does the hit show 24 chronicle in a season? [2 pts] 

__________________________
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