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Lecturer: Arup Guha

Grade : _____ / 100
1) (15 pts) True/False – Circle the correct answer clearly. Any ambiguous answers will be counted as incorrect, automatically. You get one point for each correct response, zero points for each question left unanswered, and negative one points for each question answered incorrectly. If you earn a negative score on this section, it will be scored as 0 instead.
a) log10(n100) = O(log100
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True

False
b) A segment of code with nested loops may run in O(n)

True

False

    time, where n is the maximum number of times each of

    the loops can run.

c) The MCSS of the sequence 3, 2, -1, 3, -4, -5, 4, 2, -3, 1, -2,
True

False

    3, 1, -2, 2, 1, -3, -3, 1, 3, 3, -2, 1, -2, 1, -2, 1, -2, 3, -2 is 7.

d) The height of an AVL tree with n nodes is always less than
True

False

     n/2 for all values of n greater than 3.

e) Quickselect on n values runs in O(n) time in the average case.
True

False

f) Quickselect on n values runs in O(n) time in the worst case.
True

False

g) Huffman Coding produces the optimal prefix code for a

True

False

    file.

h) The run-time of the find function on a Disjoint Set of n

True

False

     elements is O(1).

i) A depth first search is typically coded using recursion.

True

False

j) The breadth first search shown in the text is coded using

True

False

    recursion.

k) Dijkstra's algorithm is a greedy algorithm.



True

False

l) Floyd-Warshall's algorithm runs in Θ(E3), where E represents
True

False
   the number of edges in the input graph.

m) Given a valid Heap of n items, those n items can be sorted
True

False

      in O(n) time.

n) The solution to the recurrence T(n) = 8T(n/4)+O(n) is

True

False


     T(n) = O(n1.5).

o) 5 values can always be sorted using 6 or fewer comparisons.
True

False
2) (10 pts) Determine the number of ways to make change for 14 cents utilizing 1 cent, 3 cent, 4 cent and 7 cent coins. Please fill in the grid below to determine your answer.
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3) (10 pts) Determine the length of the longest common subsequence between the strings ABRACADABRA and BARRACUDA. Please fill in the grid below to determine your answer.
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4) (10 pts) Determine the most valuable knapsack of weight 15 or less from the following items:
	Item
	Weight
	Value

	A
	6
	10

	B
	4
	6

	C
	7
	13

	D
	2
	5

	E
	1
	2

	F
	5
	11


Use the grid below to determine the answer.
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5) (20 pts) The code to solve the Matrix Chain Multiplication program was developed (but not finished) in class. In this code, an mcm object is created. This object stores an array of Pair objects, where the pair object stores two integers, called rows and cols, representing the number of rows and number of columns in a matrix. Furthermore, the Pair objects in the array are guaranteed to be stored in the order that a set of matrices are being multiplied. Fill in the rest of the code below that utilizes dynamic programming to solve the Matrix Chain Multiplication problem for the dimensions of the matrices entered by the user. (Note: The code you have to fill in is short, so keep in mind that lots of points are assigned for very specific things, so you could lose a lot of points for minor errors like off by one errors or swapping variables, etc.)
import java.util.*;

class Pair {


public int rows;


public int cols;


public Pair(int r, int c) {



rows = r;



cols = c;


}

}

public class mcm {


private Pair[] dim;


public mcm() {



Scanner stdin = new Scanner(System.in);



System.out.println("Enter the number of matrices.");



int nummatrices = stdin.nextInt();



dim = new Pair[nummatrices];



System.out.println("Enter each dimension in order.");



System.out.println("Enter "+(nummatrices+1)+" values.");



int firstrow = stdin.nextInt();



for (int i=0; i< nummatrices; i++) {




int seconddim = stdin.nextInt();




dim[i] = new Pair(firstrow, seconddim);




firstrow = seconddim;



}


}


public static void main(String[] args) throws Exception {



mcm mine = new mcm();



int answer = mine.runAlg();



System.out.println("The answer is "+answer);


}
  public int runAlg() {

    int[][] minMult = new int[dim.length][dim.length];

    for (int i=0; i<minMult.length; i++)
      minMult[i][i] = 0;

    for (int c = 1; c < minMult.length; c++) {

      for (int o = 0; o < minMult.length-c; o++) {


  int min = -1;


  for (int s=o; s<o+c; s++) {

          // Calculate a value here.
    

          // Update the variable min if necessary.


  }

        minMult[o][o+c] = min;




      }

    }

    // Fill in the return statement.

  }

}
6) (20 pts) Complete in the following code so that it prints out all of the permutations of the numbers 1, 2, 3, 4, 5, 6, 7, 8.
public class perm {


public static void main(String[] args) {



int[] test = new int[8];



for (int i=0; i<test.length; i++) test[i] = i+1;



for (int i=0; i<40320; i++) {




for (int j=0; j<test.length; j++) {





System.out.print(test[j]+" ");




}




System.out.println();




nextPerm(test);



}


}


public static boolean nextPerm(int[] vals) {



int back = vals.length-1;



while (back > 0 && vals[back-1] > vals[back]) back--;



if (back == 0) return false;



back--;



int swapindex = vals.length-1;



while (vals[swapindex] < vals[back]) swapindex--;



int temp = vals[swapindex];



vals[swapindex] = vals[back];



vals[back] = temp;



// Fill in this part.



return true;


}

}
7) (10 pts) The code above can be edited slightly so that it only prints out the permutations of 1, 2, 3, 4, 5, 6, 7, 8 that correspond to solutions to the Eight Queens problem. This edit requires a slight change to the main method from question 6 and the addition of a method with the following signature:
public static boolean Queens(int[] vals);
The job of the method is to take in a permutation and determine whether or not queens placed in the locations dictated by the permutation (as described in class) are a viable placement for the Eight Queens problem. The method returns true if no two Queens are attacking each other in the permutation, and false otherwise. The code for the edit to main is given below. For this question, write the Queens method. (Hint: Use the Math.abs(int n) method.)

public static void main(String[] args) {


int[] test = new int[8];


for (int i=0; i<test.length; i++) test[i] = i+1;


for (int i=0; i<40320; i++) {



if (Queens(test)) {




for (int j=0; j<test.length; j++) {





System.out.print(test[j]+" ");




}




System.out.println();



}



nextPerm(test);


}

}
public static boolean Queens(int[] vals) {

}
9) (5 pts) How much does cup cost at the dollar store? _______________________
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