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Last Name ______________________ First name_____________________

Check  your lab session:

___12 Noon HEC 118

___12 Noon HEC 103

___1 PM HEC 103

1.  Two arrays A and B are of equal length and each hold n integers, one integer in each slot. Write a RECURSIVE function which takes in A and B and returns 1 if the two arrays are identical and 0 otherwise.

int check (int A[], int B[], int n)

{

}

2. The nodes of a linked list M have the following node structure  



struct node {



int data;



struct node *next;


};

Write a function which takes in a linked list M, and an integer d. If it finds there is a node with value d, it duplicates the node ( inserts another node with value d next to it), and returns a pointer to the list. If it does not find any node with value d, it simply returns a pointer to the original list. It is specified that all values in the linked list are distinct.

Thus given M points to 30, 70, 25, 90, 43, 78, 12  the call duplicate (M, 90)   returns the pointer to   30, 70, 25, 90, 90, 43, 78, 12 and the call duplicate (M, 65)   returns the pointer to  30, 70, 25, 90, 43, 78, 12

struct node * duplicate (struct node *M, int d)

{

}

3. What is the output produced by the function call newbin(22).

void newbin ( int num)

{


if ( num < 2)



printf(“%d”,  num);


else


{



newbin(  num/2);



printf(“%d”, num%2);

}
}
___________________

4.  a) Write the recurrence relation for the following function.

 int power( int x,  int n){

if(n==1)      


return x;

else  


return power ( x,  n / 2) * power ( x ,  n / 2);

}
T(1) = ________________

T(n) = ________________
b) Work out a closed form solution to the recurrence relation below. Assume that n is a perfect power of 2. 

T(n) = T(n/2) + 6

T(1) = 1

5.  Write a RECURSIVE function which returns the number of times the digit 5 appears in a given integer num. Thus given the integer 7251556, the function should return 3.

int countFive( int num ) 

{

}
6.   A circular linked list is a modified linked list, where the last node points to the first node (instead of pointing to NULL).  The node structure is same as in problem 2 above.Write a function which takes in a circular linked list p, deletes the node next to p and returns p. If there is a single node in p, the node points to itself. The function should delete that node and return NULL. If the list is empty the function should return NULL. [Hint: Draw a circular linked list to visualize the problem]
struct node * removeNode( struct node * p) 

{

}

7. Imagine storing each employee of UCF in an array of linked lists. In particular, a single node in each linked list would store information for one employee. A whole linked list would store information for a single department. Finally, each array index would represent a different department.
a) Declare a struct to store a single node of the linked list. Your struct must store the following items: the first name of the employee, the last name of the employee, their PID (an integer that fits in an int), and a pointer to another node of the same type. Assume that both the first and last names are 19 characters or less. You may name your struct as you like within the rules of naming variables.

b) Declare an array of size 100, where each element of the array stores a pointer to the struct declared in part a. You may choose the name of your array.

c) Set each of the 100 pointers in the array you declared in part b to NULL, to signify that there are no employees stored in any of the departments.

d) Write code to allocate a single node to store employee "John", "Doe", PID: 1234567. Then store that node in the department with index 7.

e) Write a segment of code that prints out the PID of the first member (stored in the front node of each department linked list) of each non-empty department.
8. The following question deals with the function shown below:
void q8(int vals[], int n) {

     int i, j, temp;

     for (i=1; i<n; i++) {

         j = i;

         while (j > 0 && vals[j] < vals[j-1]) {

             temp = vals[j];

             vals[j] = vals[j-1];

             vals[j-1] = temp;

         }

     }

}

a) What are the contents of the array A right after executing the function call q8(A), given that the contents of A right before the function call are the ones shown below?

A before:

	index
	0
	1
	2
	3
	4
	5
	6
	7

	value
	5
	3
	4
	2
	6
	8
	7
	1


A after:

	index
	0
	1
	2
	3
	4
	5
	6
	7

	value
	
	
	
	
	
	
	
	


b) The code above is supposed to sort the array vals of length n in ascending numerical order, but has a bug in it. What line of code should be added to fix this bug and where should that line of code be added?

