Computer Science II (COP 3503)

Summer 2007 Exam #2
7/9/07

Lecturer: Arup Guha

Name: ____________________

1) (6 pts) Using the Master Theorem, solve the following recurrences:


a) T(n) = 3T(n/2) + n

T(n) = ________________


b) T(n) = 4T(n/2) + n2

T(n) = ________________


c) T(n) = 7T(n/2) + n3

T(n) = ________________

2) (6 pts) Consider running a Merge Sort on the array below. What would the array look like right after the 13th call to the Merge function completes? Note: the first row contains the indexes and the second row contains the array values. Hint: There are a total of 15 Merge calls in the Merge sort of the array below.
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11 
	12 
	13
	14
	15

	99
	37
	14
	45
	87
	3
	44
	92
	56
	23
	9
	51
	77
	19
	63
	45


Answer:

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11 
	12 
	13
	14
	15

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


3) (8 pts) What is the fewest number of comparisons necessary to sort 15 values? (Your final answer must be an integer.) Hint: 15! ~ 1.31x1012, log210 ~ 3.32, and log21.31 ~ .390.

__________________

4) (6 pts) Show the intermediate results of running a Radix sort on the following list of numbers:

	Initial Values
	First Pass
	Second Pass
	Third Pass
	Final Values

	8231
	
	
	
	

	4637
	
	
	
	

	7218
	
	
	
	

	1927
	
	
	
	

	8641
	
	
	
	

	3916
	
	
	
	

	2840
	
	
	
	

	1694
	
	
	
	

	3248
	
	
	
	

	7121
	
	
	
	


5) (5 pts) Show the order in which the nodes in the graph below would be visited in a breadth first search starting at node number 1. Note: Whenever there is a choice of where to visit first, always visit the lower numbered vertex.
               _________________
              |                                  |

1 ------- 2-------- 5-------8-----11-------------15
|             | \_____6—10—13   /                   / 
|             |             \  /              /                   /
3--------4----------7----------9 ----- 12----14
___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ 

6) (5 pts) Show the order in which the nodes in the graph from question #5 would be visited in a depth first search starting at node number 1. . Note: Whenever there is a choice of where to visit first, always visit the lower numbered vertex.

___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ 

7) (12 pts) Use Dijkstra's Algorithm to determine the shortest distance from vertex A to all other vertices in the graph with the weighted adjacency matrix given below:
	
	A
	B
	C
	D
	E
	F
	G

	A
	0
	12
	∞
	3
	∞
	6
	∞

	B
	2
	0
	7
	∞
	10
	∞
	4

	C
	∞
	∞
	0
	∞
	∞
	∞
	1

	D
	7
	8
	13
	0
	∞
	2
	∞

	E
	∞
	2
	3
	∞
	0
	∞
	6

	F
	∞
	5
	12
	∞
	4
	0
	12

	G
	∞
	∞
	1
	2
	3
	4
	0


Fill in the chart below to indicate the steps of the algorithm. Each column stores the estimate of the shortest distance from A to the labeled vertex.
	Add to S
	B
	C
	D
	E
	F
	G

	A
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


8) (10 pts) Use Prim's Algorithm starting at vertex B to find the minimum spanning tree of the graph with the adjacency matrix below:
	
	A
	B
	C
	D
	E
	F
	G

	A
	0
	12
	2
	3
	∞
	6
	1

	B
	12
	0
	7
	∞
	10
	∞
	4

	C
	2
	7
	0
	∞
	4
	7
	1

	D
	3
	∞
	∞
	0
	∞
	2
	∞

	E
	∞
	10
	4
	∞
	0
	∞
	6

	F
	6
	∞
	7
	2
	∞
	0
	12

	G
	1
	4
	1
	∞
	6
	12
	0


In particular, state each edge considered, and then whether or not that edge is added. (At each iteration of the algorithm, consider only one edge.)



Added?




Added?

Edge #1: ___

______

Edge #5: ___

______

Edge #2: ___

______

Edge #6: ___

______

Edge #3: ___

______

Edge #7: ___

______

Edge #4: ___

______

Edge #8: ___

______

9) (20 pts) Write a method utilizing the divide+conquer paradigm that prints out all subsequences of an input String. A subsequence is defined as a subset of the characters in a string in the same sequence in which they appear in the string. For example, the String "HELLO" has subsequences "HELO", "HLLO" and "EO". But, "LE" is not a subsequence of the string because no E appears after the first L in "HELLO." Your method should take in two strings: the first should be the String containing the "rest of the letter from which to form the substring and the second should be the "buffer" of letters that are the beginning part of the string to be printed.

public static void printSubSeq(String rest,String buffer) {

}

// Useful String class documentation:

// 

// boolean equals(String s) – returns true iff s equals the 

//                            current object.

// char charAt(int i) – returns the character in the 

//                      current object stored at index i.

// String substring(int i) – returns the substring of the

//                           current object that starts at

//                           index i and ends at the end of

//                           the current object.

10) (10 pts) A file contains the following frequency of characters:

	Character
	Frequency
	Huffman Code

	A
	16
	

	B
	4
	

	C
	5
	

	D
	31
	

	E
	86
	

	F
	18
	

	G
	10
	

	H
	30
	


a) Construct the Huffman tree for this file below. Afterwards, add the Huffman codes for each of the characters in the chart above.

b) Assuming that the file was previously stored using three bit codes for each character, and that it takes no space to store the Huffman codes themselves, how many bits are saved when encoding this particular file using Huffman coding?

11) (5 pts) Can a greedy algorithm be used to determine whether or not a graph is two-colorable? Justify your answer.
12) (5 pts) Why does Quick Sort run faster than Merge Sort in practice in spite of the fact that the basic order analysis of Merge Sort indicates that it would be slightly more efficient than Quick Sort?

13) (2 pts) On what date each year does Nathan's Fourth of July Hot Dog Eating Contest take place? 

___________________

Scratch Page – Please clearly mark any work on this page you would like graded.
