COP 3502 – Computer Science I

 Final Exam – 7/28/08 (Monday)

Name : ______________________________

1) a) (3 pts) Convert 101101112 to decimal.

______________________

b) (3 pts) Convert 11310 to binary.

______________________

c) (4 pts) Determine the following sum in terms of n: 
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, for positive integers n.

_______________________

2) (10 pts) Write a recursive function that takes in an integer array, its length, and a number, and determines the how many times the number appears in the array. Fill in the prototype given below.

int numTimes(int values[], int length, int number) {

}

3) a) (5 pts) An algorithm runs in O(
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) time. When the algorithm is run with an input size of 14900, it takes 7 seconds to complete. How long will it take to complete on an input size of 59600?

b) (5 pts) What is the (worst-case) run-time of the following segment of code in terms of n? Assume all variables are declared and initialized as integers. Please give a Big-Oh bound and a proper justification for your answer.

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

  temp = n;

  while (temp > 0)

    temp = temp/2;

}

____________________

4) a) (3 pts) Show the contents of the following array after the first three passes of insertion sort:
	Original
	19
	13
	16
	2
	9
	99
	1
	83

	1st pass
	
	
	
	
	
	
	
	

	2nd pass
	
	
	
	
	
	
	
	

	3rd pass
	
	
	
	
	
	
	
	


b) (3 pts) Show the contents of the following array after the first three passes of selection sort (where the maximum element is selected at each pass):

	Original
	19
	13
	16
	2
	9
	99
	1
	83

	1st pass
	
	
	
	
	
	
	
	

	2nd pass
	
	
	
	
	
	
	
	

	3rd pass
	
	
	
	
	
	
	
	


c) (4 pts) Show the contents of the following array after it is partitioned using the element in index 0 as the partition element. Use the partition strategy shown in class.

	index
	0
	1
	2
	3
	4
	5
	6
	7

	array
	12
	3
	19
	22
	5
	7
	17
	4

	answer
	
	
	
	
	
	
	
	


5) (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  )

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	1
	
	2
	
	3


Final Postfix Expression : ______________________________________________

6) a) (4 pts) Consider a hash table of size 11 that uses linear probing and the following hash function: f(x) = (4x + 7) % 11. If we insert 3, 14, 6 and 17 into the table, in that order, where will each of these elements be placed?

	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	value
	
	
	
	
	
	
	
	
	
	
	


b) (4 pts) Repeat the question above, using the quadratic probing strategy.

	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	value
	
	
	
	
	
	
	
	
	
	
	


7) (10 pts) Write a function which takes in a pointer to a linked list and deletes every other node in the list, starting with the second node, and returns a pointer to the front of this list. (For example, when the function is called on a list that has 3, 6, 2, 1, 5, 7, 9 in it  should return a list with 3, 2, 5 and 9.) Fill in the function given below:
struct node { 
  int data; 
  struct node* next; 
};

struct node* delEveryOther(struct node* front) {

}

8) (10 pts) Write a function that takes in a pointer to the root of a binary tree and a value to search for in that tree, and returns a pointer to the node in the tree that stores that value. If no such node exists, your function should return NULL. Fill in the function given below:
struct BTnode* search(struct BTnode *root, int value) {

}

9) (10 pts) Complete the percolateDown function below. Some code has been given to help you out.

#define SIZE 100

struct heapStruct {

    int* heaparray;

    int capacity;

    int size;

};
struct heapStruct* initHeap() {
    struct heapStruct* h;

    h = (struct heapStruct*)(malloc(sizeof(struct heapStruct)));

    h->capacity = SIZE;

    h->heaparray = (int*)malloc(sizeof(int)*(SIZE+1));

    h->size = 0;

    return h;

}
void heapify(struct heapStruct *h) { 

    int i;

    for (i=h->size/2; i>0; i--) 

        percolateDown(h, i);
}

int minimum(int a, int indexa, int b, int indexb) {

    if (a < b) return indexa;

    return indexb;

}
void percolateDown(struct heapStruct *h, int index) {

}
10) a) (5 pts) Show the result of inserting 28 in the the AVL tree below:





15




         /        \




      10
       25




        
           \




                       33

b) (5 pts) Show the result of deleting 25 in the AVL tree below:





30




         /        \




  15               50

                                     /    \             /     \



          10    25       40     60

                                  /                 /   \        \


                   5                33    45     65





          /




 
       43

11) (2 pts) American swimmer Michael Phelps is looking to garner 8 gold medals in this year's Summer Olympics. For which country does he swim? _______________________
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