Computer Science I Exam #2 March 5, 2010

Version A

The first five questions will deal with completing the code below for an enqueue function for a queue implemented with an array. The struct and code used is below, with blanks labeled with the corresponding question number. This code uses the same strategy as the example shown in class.
struct queue {

    int* elems;

    int front;

    int numElems;

    int size;

};
int enqueue(struct queue* qPtr, int val) {

    int i;

    if (qPtr->numElems < qPtr->size) {

        qPtr->elems[***1***] = val;

        (qPtr->numElems)++;

        return 1;

    }

    else {

     qPtr->elems = ***2***(qPtr->elems, (qPtr->size)*sizeof(struct queue)*2);

         for (i=0; ***3***; i++)

             qPtr->elems[i+qPtr->size] = qPtr->elems[i];     

         qPtr->elems[***4***] = val;    

         (qPtr->size) = ***5***;

         (qPtr->numElems)++;

         return 1;    

    }

}
1) What should replace ***1***?

A) front+numElems%size

B) qPtr->front+qPtr->numElems

C) (qPtr->front+qPtr->size)%qPtr->numElems

D) (qPtr->front+qPtr->numElems)%qPtr->size
E) None of the Above

2) What should replace ***2***?

A) malloc

B) calloc

C) realloc

D) new

E) None of the Above

3) What should replace ***3***?

A) i < qPtr->front-1

B) i < qPtr->front

C) i < qPtr->numElems-1

D) i < qPtr->numElems

E) None of the Above

4) What should replace ***4***?

A) i-1+qPtr->size

B) qPtr->front+qPtr->size

C) qPtr->numElems+qPtr->size

D) qPtr->size

E) None of the Above
5) What should replace ***5***?

A) qPtr->size + 1
B) qPtr->size + 2

C) qPtr->size + qPtr->front

D) qPtr->front + qPtr->numElems

E) None of the Above
6) Algorithm A runs in O(n2) time. On an input of size n = 1000, Algorithm A takes 5 seconds to solve the problem. If this algorithm is run on an input of size n = 3000, how many seconds will it take to complete, approximately?
A) 5

B) 15

C) 30

D) 45 

E) None of the Above

7) An algorithm takes 10 seconds to complete when it is run on an input of size n = 25 and takes 40 seconds to complete when run on an input of size n = 27. Which of the following is most likely the run time of the algorithm, in terms of n?

A) O(n2)

B) O(n3)

C) O(2n)
D) O(n!) 
E) O(nn)

8) Imagine using the iteration technique to solve the following recurrence:

T(n) = 3T(n-1) + n2
What result do we get when we iterate one step?
A) 9T(n – 2) + (2n – 1)2
B) 9T(n – 2) + 3(n – 1)2
C) 9T(n – 2) + 4n2 – 6n + 3

D) 9T(n – 2) + 3n2 – 6n + 3

E) None of the Above

9) Which of the following recurrences relates to the analysis of the “Fast Modular Exponentiation” Problem covered in class, where n represents the value of the exponent in the problem?

A) T(n) = T(n – 1) + 1

B) T(n) = 2T(n – 1) + 1

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

D) T(n) = 2T(n/2) + 1

E) None of the Above

10) What is the worst-case run-time of the function below, in terms of the input parameter n?

int function(int array[], int n, int sum) {

  int start = array[0];

  int i=0;

  while (i<n && start < sum) {

    start += array[i]

    i++;

  }

  return i;

}

A) O(1)
B) O(lg n)
C) O(n)
D) O(n2)
E) None of the Above

11) What is the worst-case run-time of the function below, in terms of the input parameter n?
int function(int n) {

  if (n < 2)

    return n;

  else

    return n%2 + function(n/2);

}

A) O(1)
B) O(lg n)
C) O(n)
D) O(n2)
E) None of the Above

For the next two questions, you will fill two lines of the code below that reverses a linked list. The struct and code are provided below:

struct ll {

  int data;

  struct ll *next;

};
struct ll* reverseRec(struct ll *front) {

  struct ll *temp;

  if (front == NULL || front->next == NULL)

    return front;

  temp = reverseRec(front->next);

  ***1***
  ***2***
  return temp;

}
12) What should replace ***1***?

A) front->next->next = front;
B) front->next = front;
C) front->next = NULL;
D) front = NULL;
E) None of the Above
13) What should replace ***2***?

A) front->next->next = front;
B) front->next = front;
C) front->next = NULL;
D) front = NULL;
E) None of the Above
14) What is the value of the postfix expression below?
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A) 8

B) 13

C) 20

D) 35

E) None of the Above

15) What is the equivalent postfix expression to the following infix expression?


(2 + 3)/(9 – 3*(8 – 3*2))

A) 2   3   +   9   3   8   3   2   *   –   *   –   /
 

B) 2   3   9   3   8   3   2   +   *   –   *   –   /

C) 2   3   +   9   3   8   –   3   2   *   *   –   /

D) 2   3   9   3   8   3   2   *   –   *   –   /   +
E) None of the Above

16) The delete function for a node in a linked list covered in class returns a pointer to a node. When is this return value critical? (For this question, a long list is defined as a list with at least 10 nodes.)

A) When we want to delete the last node in a long list

B) When we want to delete a “middle” node (not the first or the last) in a list

C) When we want to delete the first node in a list

D) When we want to delete the second node in a list

E) None of the Above

17) Which of the following functions is called from the delete function for linked lists covered in class?

A) malloc

B) calloc

C) realloc

D) new

E) None of the above

18) Which of the following does NOT need to be stored in the struct that stores a stack? (Choose the best answer.)
A) index to the top of the stack

B) the length of the array storing the stack

C) the array storing the stack

D) index to the bottom of the stack

E) All four of these items must be stored

19) In a linked list implementation of a stack, which of the following linked list functions would come in handy?

A) Insert to Back

B) Insert to Front

C) Delete from Back

D) Reverse

E) None of the Above

20) Which automobile company, which recently regained the top market share of sales in the United States, was founded by Henry Ford?
A) Ford

B) Toyota

C) KIA

D) General Motors

E) Chrysler
