2008 BHCSI Advanced Java 

Test #3 (100 points) Solutions
7/25/08
 (Note: Assume that java.util.* is imported for all programs.)

1) (10 pts) The recursive method Q1 is defined below. What is the value of the method call  Q1(5)?

public static int Q1(int n) {

  if (n < 3)

    return 2*n;

  else

    return 2*Q1(n-1) – Q1(n-2) + 2;

}

22 (Grading: 2 pts for each step properly traced. Easier to build up answer 2, 4, 8, 14, 22.)
2) (15 pts) Consider the function A defined as follows: A(1) = 1, A(n) = 2A(n-1), for all n > 1. (Thus, A(2) = 2, A(3) = 4, A(4) = 16, etc.) Write a recursive method that calculates A(n). (For the purposes of this question do not worry about the inevitable overflow error.) (Note: You may call the Math.pow(double a, double b), which calculates ab, if necessary.)
public static int A(int n) {

  if (n == 1) return 1; (5 pts)
  else return Math.pow(2, A(n-1)); (10 pts – 1 ret,









3 Math call,








     2 for 2,









4 for rec call)
} 

3) (8 pts) Consider sorting the following array with a Merge Sort. What are the contents of the array after the fourth Merge has completed? (Note: There are a total of 7 Merges that occur while the array gets sorted.)

	index
	0
	1
	2
	3
	4
	5
	6
	7

	value
	17
	12
	3 
	8
	19
	15
	17
	13


	index
	0
	1
	2
	3
	4
	5
	6
	7

	value
	3
	8
	12
	17
	15
	19
	17
	13


Grading: 1 pt each

4) (12 pts) Determine the longest common subsequence between the two following strings: GCTAATACGCAG and TCAGGAATTAGC
	
	G
	C
	T
	A
	A
	T
	A
	C
	G
	C
	A
	G

	T
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	C
	0
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2

	A
	0
	1
	1
	2
	2
	2
	2
	2
	2
	2
	3
	3

	G
	1
	1
	1
	2
	2
	2
	2
	2
	3
	3
	3
	4

	G
	1
	1
	1
	2
	2
	2
	2
	2
	3
	3
	3
	4

	A
	1
	1
	1
	2
	3
	3
	3
	3
	3
	3
	4
	4

	A
	1
	1
	1
	2
	3
	3
	4
	4
	4
	4
	4
	4

	T
	1
	1
	2
	2
	3
	4
	4
	4
	4
	4
	4
	4

	T
	1
	1
	2
	2
	3
	4
	4
	4
	4
	4
	4
	4

	A
	1
	1
	2
	3
	3
	4
	5
	5
	5
	5
	5
	5

	G
	1
	1
	2
	3
	3
	4
	5
	5
	6
	6
	6
	6

	C
	1
	2
	2
	3
	3
	4
	5
	6
	6
	7
	7
	7


Longest Common Subsequence Length = 7
One Longest Common Subsequence = TAATAGC (Highlighted above)
Grading: 8 pts chart (award pts proportionally), 2 pts length, 2 pts subsequence
5) (15 pts) Consider a currency that has 1 cent, 4 cent, 6 cent and 7 cent coins. How many ways are there to make change for 14 cents?
Fill in the chart below as shown in class to receive full credit:

	cents
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	1 c
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	4 c
	1
	1
	1
	2
	2
	2
	2
	3
	3
	3
	3
	4
	4
	4

	6 c
	1
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5
	7
	7
	8

	7 c
	1
	1
	1
	2
	2
	3
	4
	5
	5
	6
	7
	9
	10
	12


Number of ways to make change for 14 cents = 12

Grading: 3 pts row 1, 4 pts all other rows
6) (20 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.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	A
	0
	0
	0
	0
	0
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	B
	0
	0
	0
	6
	6
	10
	10
	10
	10
	16
	16
	16
	16
	16
	16

	C
	0
	0
	0
	6
	6
	10
	13
	13
	13
	16
	19
	19
	23
	23
	23

	D
	0
	5
	5
	6
	6
	11
	13
	15
	18
	18
	19
	21
	24
	24
	28

	E
	2
	5
	7
	7
	8
	11
	13
	15
	18
	20
	20
	21
	24
	26
	28

	F
	2
	5
	7
	7
	11
	13
	16
	18
	18
	20
	22
	24
	26
	29
	31


Value of Knapsack = 31
Items in knapsack are  C, D, E, and F
Grading: 3 pts per row, 2 pts items
7) (15 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.



// Having a swap = 5 pts



// Right number of iterations = 5 pts



// Correct indexes for swap = 5 pts



int start = back+1;



int end = vals.length-1;



for (int i=start; i<=(start+end)/2; i++) {




temp = vals[i];




vals[i] = vals[start+end-i];




vals[start+end-i] = temp;



}


return true;


}

}
8) (5 pts) What university is jokingly referred to as "Under Construction Forever"? UCF
