Computer Science II (COP 3503)

Spring 2007 Exam #2 

3/7/07

Lecturer: Arup Guha

Name: ____________________
1) (20 pts) The Space Shuttle only gets launched if weather conditions is good enough. Assume that the chance the weather conditions are good enough for launch on any day is 60%. Given that we attempt to launch the shuttle until conditions are good enough, determine the average number of days it takes to launch the shuttle.
(a) (4 pts) Complete the chart below that gives the probability that the shuttle launches in exactly a certain number of days.

	Number of days to launch
	Probability

	1
	.6

	2
	.24

	3
	

	k
	


(b) (4 pts) Using the chart from above, explain why the average number of days it takes to launch the shuttle is equal to
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(c) (12 pts) Determine the value of
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. Make sure to show all of your work. Only 2 points will be awarded for the correct answer. The rest will be awarded based on your work. 
2) (10 pts) Write down the solution for each of these recurrence relations utilizing the Master Theorem:
a) 
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______________________________

b) 
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c) 
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d) 
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e) 
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______________________________

3) (10 pts) Let s(n) be defined as follows:  s(n) = s(n-1) + 2n, for all integers n > 1, and s(1) = 5. Find a closed-form solution for s(n) in terms of n.

4) (5 pts) In a Merge-Sort of 16 elements, how many times does the Merge algorithm get run? (Hint: In a Merge-Sort of 4 elements, the Merge gets called three times, once on the first two elements, then once on the last two elements, and then one final time on the whole list.)

_______

5) (5 pts) Show the final result of partitioning the array below if we use the value in index 9 as the partition element.
	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	value
	3
	12
	7
	13
	17
	6
	9
	15
	1
	8


Final Result:

	index
	
	
	
	
	
	
	
	
	
	

	Value
	
	
	
	
	
	
	
	
	
	


6) (5 pts) Determine the minimum number of comparisons necessary to sort 6 numbers using a comparison sort. You must show your work to get full-credit.

_______

7) (5 pts) In a bucket sort of 5,000 values in the range of [0, 20), In which bucket would the value 9.7 be placed?

_______

8) (20 pts) Complete the code below that implements a counting sort of an array of Item objects.
class Item {


private Object o;


private int key;


public Item(Object obj, int k) {



o = obj;



key = k;


} 


public int getKey() {



return key;


}


public String toString() {



return key + ". " + o;


}

}
public class CountingSort {

// Note: The range of keys in vals is [0,m].

public static Item[] sort(Item[] vals, int m) {



int[] freq = new int[m+1];



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



// Set up the cumulative frequency array.





Item[] answer = new Item[vals.length];



// Fill in the loop body that places items into answer.



for (int i=vals.length-1; i>=0; i--) {



}



return answer;


}
}
9) (10 pts) 
(a) (2 pts) Draw the graph that has the adjacency matrix below:
	
	A
	B
	C
	D
	E
	F
	G
	H

	A
	0
	1
	1
	0
	0
	0
	0
	0

	B
	1
	0
	0
	1
	1
	0
	0
	0

	C
	1
	0
	0
	1
	0
	0
	0
	1

	D
	0
	1
	1
	0
	0
	0
	0
	0

	E
	0
	1
	0
	0
	0
	1
	1
	0

	F
	0
	0
	0
	0
	1
	0
	0
	0

	G
	0
	0
	0
	0
	1
	0
	0
	0

	H
	0
	0
	1
	0
	0
	0
	0
	0


(b) (4 pts) List the order of vertices visited in a depth first search of the graph above starting at vertex A. Assume that whenever there is a choice, the vertex that comes first alphabetically is visited first.

____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ 

(c) (4 pts) List the order of vertices visited in a breadth first search of the graph above starting at vertex A. Assume that whenever there is a choice, the vertex that comes first alphabetically is visited first.

____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ 

10) (8 pts) These are the tasks Sarah must complete today: (1) Washing her car, (2) Changing the oil on her car, (3) Mailing her job application, (4) Completing her job application, (5) Turning in her homework, (6) Printing out an e-ticket, (7) Going to a concert, (8) Getting logged onto the computer, (9) Getting an autograph from the lead singer of the band.
Here are the constraints between activities:

(1) must occur before (2)

(4) must occur before (3)

(8) must occur before (5)

(8) must occur before (6)

(6) must occur before (7)

(7) must occur before (9)

(2) must occur before (7)

(a) (2 pts) Draw a directed graph with the constraint information above.

(b) (6 pts) Perform a Topological Sort on the 9 items above starting your depth first search at item (1). If a whole DFS completes and not all items are sorted, continue in numerical order to look for the next node with which to start the DFS. Using these rules, there is only one correct answer.
____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____ , ____

11) (2 pts) What initials are used to identify Breadth First Search? _____________
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