COP 3502 Section 1

Final Exam

Form A – Multiple Choice

Spring 2010 

4/30/10

Lecturer: Arup Guha

Directions: Answer all multiple choice questions on the scantron. Each question has a single correct answer. In case of ambiguities, choose the most accurate answer. Each of these questions is worth 3 points for a correct answer. Incorrect answers and questions left blank are worth 0 points. There are a total of 90 possible points to earn on this section. You will earn your other 10 points by showing copies of Exam 1, Exam 2 and Exam 3 to the teaching assistants when you turn in your scantron. When you finish this section, double check that you have bubbled in your PID and Exam Version on the scantron and then hand in the scantron ONLY. 

1) What is the value of 13 ^ 7?
A)7
B)10
C)13
D)15
E)None of the Above
2) What is the value of 57 & 21?
A)17
B)21
C)49
D)57
E)None of the Above
3) What is the worst case run-time of 5 insert operations into an initially EMPTY AVL tree?
A)O(lg n)
B)O(n/lg n)
C)O(n)
D)O(nlg n)
E)None of the Above
4) What is the worst case run-time of inserting n elements into an initially empty binary search tree?
A)O(lg n)
B)O(n)
C)O(n2)
D)O(n3)
E)None of the Above
5) Using the regular grade-school multiplication algorithm, what is the run-time of multiplying an x-digit number by a y-digit number? (Assume that all multiplications between digits take constant time.)
A)O(x)
B)O(y)
C)O(x + y)
D)O(lg(xy))
E)None of the Above
6) Consider using backtracking to solve the following puzzle:
The sum of the digits of a three-digit number is 15, and the product of those digits is 105. Finally, the three digits are in increasing order. You utilize backtracking by starting with 1 in the hundred's place and 2 in the ten's place. You get stuck because the requisite number to have the digits sum to 15 would be 12, which isn't a digit. In fact, the first number you "try" out will be 159, which doesn't work since the product of the digits is 45. Next you try 168. You don't try 177, because the last two digits aren't in increasing order. How many numbers do you try (159 and 168 are the first two before moving onto numbers starting with 2) before you get the correct answer, 357, including that number in your list?
A)4
B)5
C)6
D)7
E)None of the Above
7) Which of the following best illustrates an example of backtracking?
A)A program that lets the user play minesweeper.
B)A program that calculates the derivative of a given function.
C)A program that calculates the square root of a number.
D)A program that simulates traffic patterns.
E)None of the Above
8) What is the output of running the function call f(5)? The function
f is defined as follows:
void f(int n) {
  printf("%d", n);
  if (n > 0) 
    f(n-1);
  printf("%d", n);
}
A)54321
B)543210
C)54321012345
D)543210012345
E)None of the Above
9) What is the smallest value for n, for which the function below creates an overflow error in a calculation?
int f(int n) {
  int i, j=1;
  for (i=0; i<n; i++)
    j = j << 1;
  return j;
}
A)8

B)16

C)31

D)32

E)None of the Above
10) Consider inserting the following elements into an initially empty binary search tree, in this order: 10, 5, 3, 8, 9, 1, 2, 7, 4 and 6. What is the height of the resulting tree? (Remember, a tree with one node is defined as having height 0.)
A)2

B)4

C)5

D)6

E)None of the Above
11) Once again, consider the binary tree created by inserting the items 10, 5, 3, 8, 9, 1, 2, 7, 4 and 6, in that order into an initially empty binary tree. Give the preorder traversal of the resulting tree.
A)10, 5, 3, 1, 2, 4, 8, 7, 6, 9
B)2, 1, 4, 3, 6, 7, 9, 8, 5, 10
C)10, 5, 3, 8, 9, 1, 2, 7, 4, 6
D)10, 5, 3, 1, 2, 4, 8, 7, 9, 6
E)None of the Above
12) The incomplete function below is supposed to calculate the sum of the values stored in the nodes of the binary tree pointed to by the input parameter. What line of code should replace the _________________ shown below?
struct tree_node {
  int data;
  struct tree_node* left;
  struct tree_node* right;
};
int sum_nodes(struct tree_node* root) {
  if (root == NULL) return 0;
  __________________________________ ;
}
A)return 1 + sum_nodes(left) + sum_nodes(right);
B)return 1 + sum_nodes(root->left) + sum_nodes(root->right);
C)return root->data + sum_nodes(root->left) + sum_nodes(root->right);
D)return data + sum_nodes(left) + sum_nodes(right);
E)None of the Above
13) What is the problem with the following print function for a linked list? You may assume that this function is ONLY being called upon non-empty linked lists.
#include <stdio.h>
struct ll {
  int data;
  struct ll* next;
};
void print(struct ll* front) {
  while (front->next != NULL) {
    printf("%d", front->data);
    front = front->next;
  }
}
A)It prints the last item in the list twice.
B)It prints all but the last item in the list.
C)Nothing, it works correctly.
D)It prints each item twice.
E)None of the Above
14) Imagine using a linked list to store a large integer, much like we did in assignment #3. In this arrangement, the least significant digit is stored as the front of the list. Assuming that the number we are storing has fewer than 10 digits, what does the function below do?
struct integer{
  int digit;
  struct integer *next;
};
int mystery(struct integer* num) {
  int b = 1, s = 0;
  while (num != NULL) {
    s = s + b*(num->digit);
    b = 10*b;
    num = num->next;
  }
  return s;  
}
A)Returning the value of the number num points to.
B)Reversing the digits in num.
C)Returning the sum of the digits in num.
D)Returning the product of the digits in num.
E)None of the Above
15) What is the value of the postfix expression below?
3   4   5   +   9   2   -   *   3   /   +   3   /
A)6

B)8

C)24

D)63

E)None of the Above
16) What is the Big-Oh solution to the following recurrence relation?
T(n) = T(n/2) + n
A)O(lg n)

B)O(n)
C)O(n2)
D)O(n3)
E)None of the Above
17) How is 71 (in decimal) represented in base 5?
A)14
B)142
C)241
D)412
E)None of the Above
18) How many swaps are performed when running an insertion sort on the list of items below?
9, 2, 6, 5, 3, 1, 7
A)10
B)12
C)13
D)14
E)None of the Above
19) What is the best case running time of Merge Sort on n elements?
A)O(lg n)
B)O(n)
C)O(nlgn)
D)O(n2)
E)None of the Above
20) What is the best case running time of Quick Select, when we are attempting to find the kth smallest element out of n elements?
A)O(1)
B)O(√n)
C)O(n)
D)O(n2)
E)None of the Above
21) Consider using Quadratic Probing on a hash table of size 227. For a given x, f(x), its hash value is 221. When we attempt to insert x into the table, what is the fourth index we attempt to do the insert, assuming that the first three spots where we search are full?
A)0

B)10

C)225

D)227

E)None of the Above
22) Determine the value of the following sum in terms of n:[image: image2.png]



A)(2n-9)(n+5)
B)2n(2n + 1)
C)n(2n+1)
D)n(2n-1)
E)None of the Above
23) Which of the following recurrence relations most accurately describes the recursive permutation algorithm of n elements, shown in class?
A)T(n) = 2T(n/2) + n
B)T(n) = nT(n/2) + 1
C)T(n) = T(n-1) + n
D)T(n) = T(n!) + 1
E)None of the Above
24) Based on examples of code running in class, what is the largest input for a standard O(n2) algorithm, such as selection sort, that can execute within a minute on a current standard PC?
A)10
B)1000
C)100000
D)10000000
E)None of the Above
25) How many queues variables should have been declared in program 4?
A)4

B)5

C)6

D)7

E)None of the Above
26) A heap was used to store the line waiting outside of the club in program 6. Which of the following was suggested in class to store the people in the club at any given time? (Note: Any of these could work - I am specifically testing to see who happened to be paying attention when I mentioned this in class...)
A)linked list
B)hash table
C)AVL Tree
D)another heap
E)None of the Above
27) In program 2, which tried to match up couples, what was the problem of storing ALL of the scores for all possible matching couples?
A)This causes a compile time error.
B)This can not be used to solve the problem correctly.
C)This solution uses a struct, and structs shouldn't be used for this program.
D)This solution uses recursion, and recursion shouldn't be used for this program.
E)None of the Above
28) On program 3, one test case few students got credit for making was a test case with a cascading carry between two numbers with the same number of digits. This is a situation where a column that doesn't appear to be a carry upon individual inspection becomes a carry column due to the previous columns of digits. Which of the following test cases has a cascading carry between two numbers with the same number of digits?
A)99 + 99 = 198
B)99 + 999 = 1098
C)1000 + 99 = 1099
D)76 + 44 = 120
E)None of the Above
29) In program 5, where we determined closest birthdays, consider the situation with three people in the group with one leap year birthday. Let x be the minimum value of the gaps (in days) between the three pairs of people in the group. (For example, if the birthdays were February 29, March 2 and March 10, the three gaps would be 2 days, 8 days and 10 days. Thus, x = 2 days, in this situation.) What is the maximum possible value of x?
A)121
B)122
C)123
D)183
E)None of the Above
30) What type of product do sandwich artists at Subway specialize in making?

A) sandwiches
B) oil paintings

C) frescoes

D) sculptures

E) Jared’s wardrobe
