Computer Science II (COP 3503) 

Final Exam

Fall 2007

Name: ___________________

December 10, 2007

Lecturer: Arup Guha

Grade : _____ / 100
1) (15 pts) The adjacency matrix below stores the capacities for a flow network. Answer the questions that follow the adjacency matrix. All vertices that are not connected by an edge are denoted by a 0.

	
	S
	A
	B
	C
	D
	E
	F
	T

	S
	0
	15
	5
	10
	0
	0
	0
	0

	A
	0
	0
	0
	0
	6
	10
	0
	0

	B
	0
	0
	0
	0
	0
	0
	9
	0

	C
	0
	0
	0
	0
	7
	0
	6
	0

	D
	0
	0
	0
	0
	0
	0
	0
	15

	E
	0
	0
	5
	0
	0
	0
	0
	4

	F
	0
	0
	0
	0
	0
	0
	0
	8

	T
	0
	0
	0
	0
	0
	0
	0
	0


a) What vertex is the source of this flow network? ____

b) What vertex is the sink of this flow network? ____

c) Calculate the value of the cut {S, A, B, C} and {D, E, F, T} only with regard to the capacities. (Hint: just add the capacities of all the forward edges.)

______

d) Draw this flow network below:

e) Determine the maximum flow of this network. Please show each augmenting path that you add and the order that you add each path in the chart below.

	Added Path (list each vertex in the path)
	Flow Added(value)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2) (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;


}

}
3) (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) {

}
4) (5 pts) What is the ONE correct answer for the sum 
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5) (50 pts) Take Home Question – Typing Distance
Scratch Page – Please clearly mark any work you would like graded on this page.
_1258740832.unknown

