 Computer Science I – Exam #2 Multiple Choice Version A
Date: 3/6/09
Note: All Questions relating directly to code are in C.

1) What is the value of the following summation in terms of n?
[image: image1.png]



A) n2 – 1
B) n2

C) (n+1)2 – 1

D) (n+1)2

E) NOTA

2) What is the value of the following summation in terms of n?
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A) 4n+5
B) 32n+40

C) 32n+48

D) 36n+45

E) NOTA

3)  If an O(n2) algorithm takes 2 seconds when run on an input size n = 1200, how many seconds will it take to complete with an input size of n = 3600?
A) 2 seconds  B) 6 seconds C) 12 seconds  D) 24 seconds  E) NOTA
4) An O(nlgn) algorithm takes 1 millisecond to complete for an input size of n = 128. How many milliseconds will the algorithm take to complete for an input size of n = 1282?
A) 128
B) 256

C) 512

D) 1024

E) NOTA
5) What is the run-time of the following segment of code, in terms of n?
int i;

for (i=1; i<n; i=i*2)

    printf(“%d “, i);
A) O(lg n)
B) O(n)
C) O(nlgn)
D) O(n2)
E) NOTA
6) What is the run-time of the following segment of code, in terms of n?
int top = 2;

while (top <= n) {

  printf(“%d “, 1);

  printf(“%d “, top);

  printf(“%d “, 1);

  top++;

}

A) O(lg n)
B) O(n)
C) O(nlgn)
D) O(n2)
E) NOTA
7) Consider solving the recurrence relation T(n) = 2T(n-1) + n, using the iteration technique. When we carry out the first step of the iteration, we obtain a formula of the form 

T(n) = aT(n-2) + bn – c, where a, b and c are positive integers. 

What is the value of a + b + c?

A) 4   
B) 7
 
C) 9   
D) 12

E) NOTA
8) What is the closed-form solution for T(n) to the following recurrence relation: 
T(n) = 8T(n/4) + O(n)?
A) O(n0.5)

B) O(n)
C) O(n1.5)
 D) O(n2)
E) NOTA
9) In an efficient linked list implementation of a stack, which of the following pointers are necessary?
A) bottom  B) top
C) middle  D) both bottom and top
E) NOTA
10) What is the equivalent postfix expression to the following infix expression:

(3 – 6*(5 + 7) + 2)/(3 + 2)

A) 3 6 5 7 + * 2 - + 3 2 + /


B) 3 6 * 5 7 + 2 - + 3 2 + /

C) 3 6 – 5 7 + 2 * + 3 2 + /

D) 3 6 5 7 + * - 2 + 3 / 2 +


E) NOTA
11) What is the value of the following postfix expression?

5 8 2 / + 4 * 3 /
A) 6

B) 9

C) 12
D) 15
E) NOTA

12) In an efficient linked list implementation of a queue, which of the following pointers are necessary?

A) front  B) back
C) middle  D) both front and back
E) NOTA
13) If we use an array to implement a queue and we ALWAYS keep the front element of the queue stored at index 0, which of the following operations would take O(n) time and NOT O(1) time in all cases?
A) front   B) enqueue  C) dequeue    D) empty  
E) NOTA
14) What is the order in which the nodes in the following binary tree are visited in a post-order traversal?





20





        /        \





   80            60





 /     \              \




         16     47           33

                                           /   \       \           /   \

                                          2   53     4      17  82

A) 20,80,16,2,53,47,4,60,33,17,82


B) 1,16,53,80,47,4,20,60,17,33,82


C) 2,53,4,16,47,80,17,82,33,60,20
D) 2,53,16,4,47,80,17,82,33,60,20

E)NOTA
15) What is the maximum height of a binary tree with 8 nodes?
A) 3

B) 4

C) 7  
D) 8

E) NOTA
16) What is the minimum height of a binary tree with 8 nodes?

A) 3

B) 4

C) 7  
D) 8

E) NOTA

For questions 17 – 20, refer to the binary search tree pictured below.






50





        /        \





   40            60





 /     \              \




         16     47           73

                                           /   \       \           /   \

                                          2   23    48      67  82

17) How many comparisons will occur if we search for the value 55 in this tree before we determine that it is NOT in the tree?

A) 1

B) 2

C) 3

D) 4

E) NOTA
18) Consider inserting the value 72 into the tree above, of which node will be the parent of this new node? Will this node be a left or right child of its parent node?

A) 48 right   B) 60 left
   C) 67 left
  D) 82 left
E) NOTA

19) If we want to delete the value 50 from the tree above, we are allowed to replace the root of the tree with which of the following values?
A) 40
B) 48
C) 67
D) 73
E) NOTA

20) If we want to delete the value 60 from the tree above to what value would the right child of 50 point?
A) 67
B) 73
C) 82
D) 40
E) NOTA

For questions 21 – 23, refer to the function below which was added to bintree.c.

void what(struct tree_node *root, int val) {

  if (root != NULL) {

    if (root->data  > val)

      printf("%d ", root->data+val);

    if (root->data%val > 5)

      what(root->left, val+3);

    else 

      what(root->right, val+4);

  }

}

Consider running the function call what(root, 7), assuming that root points to the root of the tree depicted below:
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        /         \





     10        40





    /    \      /    \





  5    15  30   60





        /  \





     13  19

21) What is the first value printed out by the function call?

A) 20
B) 23
C) 24
D) 26
E) NOTA

22) What is the second value printed out by the function call?

A) 17
B) 22
C) 29
D) 47
E) NOTA

23) What is the third value printed out by the function call?

A) 26
B) 29
C) 33
D) 37
E) NOTA

24) Why do I (Arup) not post solutions to sample tests online?
A) Because I am mean.

B) Because I have not worked out the solutions yet.

C) Because I want to promote a conceptual method of studying which is superior for computer science and NOT encourage memorization of answers to previous tests questions.

D) Because I plan on using those questions on future tests.

E) NOTA

25) Many UCF students go to the beach to celebrate Spring Break. One popular destination for students is Cancun, Mexico. To what body of water is Cancun adjacent?
A) Gulf of Mexico

B) Gulf of Alaska

C) Pacific Ocean

D) Indian Ocean

E) English Channel
