Honors Computer Science II

Fall 2009 Exam #2

Name: _______________________________________ 
1) (16 pts) Show the output of both a Depth First Search and a Breadth First Search on the graph shown below, starting at node A. Break any ties for which vertex to visit next by going in alphabetical order.
DFS: ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ ,  ___ , ___ , ___ , ___ , ___ , ___

BFS: ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ , ___ ,  ___ , ___ , ___ , ___ , ___ , ___

2) (21 pts) The matrix below stores the adjacency matrix representation of a graph g. (Inf denotes the lack of an edge between vertices.) Use Dijkstra's algorithm to find the shortest paths from vertex A to all other vertices in the graph. Please fill in the matrix given to you below to execute the algorithm. The last row you fill in should contain all of the shortest path lengths.

	
	A
	B
	C
	D
	E
	F
	G
	H

	A
	0
	13
	inf
	inf
	8
	inf
	6
	inf

	B
	6
	0
	10
	inf
	inf
	5
	inf 
	6

	C
	inf
	1
	0
	1
	11
	4
	9
	2

	D
	inf
	inf
	8
	0
	9
	3
	inf
	9

	E
	5
	inf
	3
	inf
	0
	2
	7
	6

	F
	inf
	7
	6
	4
	inf
	0
	9
	2

	G
	8
	10 
	inf
	19
	11
	15
	0
	inf

	H
	inf
	5
	inf
	4
	8
	3
	6
	0


	Add to Set
	B
	C
	D
	E
	F
	G
	H
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3) (20 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
	13
	7
	0
	0
	0
	0

	A
	0
	0
	0
	0
	7
	9
	0
	0

	B
	0
	0
	0
	0
	5
	0
	6
	0

	C
	0
	0
	0
	0
	7
	0
	12
	0

	D
	0
	0
	0
	9
	0
	0
	0
	15

	E
	0
	0
	5
	0
	0
	0
	0
	8

	F
	0
	0
	0
	0
	0
	0
	0
	16

	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)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4) (20 pts) A file contains the following frequency of characters:
	Character
	Frequency
	Huffman Code

	A
	22
	

	B
	5
	

	C
	35
	

	D
	17
	

	E
	43
	

	F
	13
	

	G
	15
	

	H
	50
	


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?

5) (20 pts) The incomplete method below is supposed to solve the following problem:
Print out all of the “ascending strings” that are formed by concatenating the buffer to n letters chosen from the set starting from the letter start and ending at the letter end. An ascending string is one where all of the letters in it are distinct and in relative alphabetic order. Examples of ascending strings are “ACFG” and “FQWXZ”. For example, the method call
printAscWords(“BEF”, 2, ‘G’, ‘J’) should output the following six strings: BEFGH, BEFGI, BEFGJ, BEFHI, BEFHJ, BEFIJ, in this order.
public static void printAscWords(String buffer, int n, char start, char end) {


if ( _________ )



System.out.println( _____________ );

else if ( ______________ )



return;

else {


char[] tmp = new char[1];



tmp[0] = start;



String add = new String(tmp);



__________________________________________________ ;


__________________________________________________ ;


} 

}

6) (3 pts) Dr. Regina Benjamin just got confirmed as the US Surgeon General today. Her last name is the same as the first name of late American pediatrician Dr. Spock. What was Dr. Spock’s first name?
___________________________

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