2008 BHCSI Advanced Java  Solutions

Test #2 (100 points)

7/18/08

 (Note: Assume that java.util.* is imported for all programs.)
1) Fill in the constructor and actionPerformed method to set up the extended JFrame with the title “Things I Wish Could Happen” and the 2 buttons in a FlowLayout() on the frame.  The user should be able to click the buttons to get the responses “Try the lottery!” for winButton and “Trying to cheat?” for answerButton.
public class ButtonGUI extends JFrame implements ActionListener

{


JButton winButton = new JButton("Click here to win $1,000,000!");


JButton answerButton = new JButton("Click here for test answers!");


public static void main(String[] args) { 

    ButtonGUI gui = new ButtonGUI(); 

 
}


public ButtonGUI()


{

// set up frame -- most of these should exist,

// but not too many

// points off for any missing


setTitle("Things I Wish Could Happen"); (1 pt)


setLayout(new FlowLayout());


setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);


add(winButton);


add(answerButton);


pack();


setVisible(true);


// code to add -- the setActionCommands aren't required 

// but are very useful


winButton.setActionCommand("win");


winButton.addActionListener(this);


answerButton.setActionCommand("answer");


answerButton.addActionListener(this);

}


public void actionPerformed(ActionEvent e)


{


// if they didn't set the action commands earlier, then


//  these need to be looking for the button text
if (e.getActionCommand().equals("win"))



System.out.println("Try the lottery!"); (1 pt)


else



System.out.println("Trying to cheat?"); (1 pt)

}

}
Grading: All lines not marked 1 pt are worth 2 pts.

2) Write the Java code to create a JFrame with the layout shown below:

	
	JLabel 

	
	JButton

	JTextArea 10 rows, 40 columns
	JButton 

	
	JButton

	
	JButton


The JLabel should say “Buttons”, and the JButtons should be labeled “New”, “Open”, “Save”, “Quit”, in that order. Also, the program should make the frame the most appropriate size for its contents, be visible; and when the JFrame is closed, the program should end, as well.

public static void main(String[] args){


JFrame frame = new JFrame(“My app”); (1 pt)

JTextArea area = new JTextArea(10,40);


JPanel panel = new JPanel(new GridLayout(5,1));

panel.add(new JLabel(“Buttons”));

panel.add(new JButton(“New”));


panel.add(new JButton(“Open”));


panel.add(new JButton(“Save”));


panel.add(new JButton(“Quit”));


frame.add(“Center”, area);


frame.add(“East”, panel);


frame.pack();


frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);


frame.setVisible(true);
}

Grading: All lines not marked 1 pt are 2 pts.

3) (15 pts) Using Prim's algorithm starting at vertex A, determine a minimum spanning tree (and its weight) of the graph described by the "weighted" adjacency matrix below:

	
	A
	B
	C
	D
	E
	F
	G
	H

	A
	0
	8
	6
	12
	(
	(
	(
	(

	B
	8
	0
	3
	9
	15
	7
	(
	4

	C
	6
	3
	0
	5
	4
	8
	12
	10

	D
	12
	9
	5
	0
	6
	(
	(
	11

	E
	(
	15
	4
	6
	0
	4
	9
	7

	F
	(
	7
	8
	(
	4
	0
	13
	14

	G
	(
	(
	12
	(
	9
	13
	0
	11

	H
	(
	4
	10
	11
	7
	14
	11
	0


In your answer below, list the order in which each edge is considered, and whether or not it's added to the MST.  Always consider edges that have the same weight in "alphabetical order." Namely, consider edge BF before edge CD. Also, always name edges with the earlier letter first. Thus, don't name an edge FB or DC. List all the edges in the final MST as well as the sum of the weights of those edges. (Note: This adjacency matrix represents and undirected graph. Thus, the edge weight from a vertex X to a vertex Y is the same as the edge weight from vertex Y to vertex X.) Please use the chart below:

	Edge Considered
	Added? (Yes/No)
	Reason Not Added

	AC
	Yes
	

	BC
	Yes
	

	BH
	Yes
	

	CE
	Yes
	

	EF
	Yes
	

	CD
	Yes
	

	DE
	No
	Causes cycle DCED.

	BF
	No
	Causes cycle BCEFB.

	AB
	No
	Causes cycle ACBA.

	CF
	No
	Causes cycle CEFC.

	EG
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


MST weight = 35 (4 pts)
Grading chart: 1 pt per line.
(Note: You may not use all of the rows provided above.)
4) (5 pts) It was discussed in class that the scheduling problem where you are given a list of events to schedule for a single room where you must maximize the amount of time to schedule the room can not be solved by a greedy algorithm. Provide a counter-example that shows that an algorithm that sorts the list of events by end time and then adds each event into the schedule as necessary does not always produce the maximal schedule.

Event A: 9am – 5pm
Event B: 9am – 10am

Event C: 11am – 12pm

Using the greedy algorithm specified, we'd take events B and C and use the room for 2 hours instead of 8, which we'd achieve by taking event A.
Grading: 2 pts for making an example, 3 pts if it works.
5) (15 pts) You solved the Jumble problem by trying each permutation of a set of letters and looking up each of these permutations in a dictionary, using a binary search. Describe a manner in which the backtracking technique could be used to improve the efficiency of the original algorithm that goes through each permutation. Explain how and why this algorithm would be very beneficial for a long word (13-15 letters long, for example.)

Rather than trying each permutation, do the same exact thing as the 8-Queens backtracking solution, pick one letter to be the starting letter, then try one of the others as the second letter (5 pts). Check to see if any words start with this combination, if not, you can cut off that whole branch of the search and move on to trying a new second letter. (5 pts) 

Consider the following example for input: BBRRUE (5 pts for explanation...)



  *



/
   


          B           


       /      \


    B       R 

(stop nothing      \

starts with BB)    B



     (stop nothing



      starts with BRB)

and so on. By stopping at BB, we avoid checking the 4! permutations that start with BB. By stopping at BRB, we avoid checking the 3! permutations that start with BRB.
6) (10 pts) Determine the minimum number of rooms necessary to schedule all of the following events. Also, give a schedule that lists which events occur in which rooms. (Please number the rooms 1, 2, 3, etc.) Times are given as non-negative integers in between 1 and 300. (Note: You may not use all the rooms or slots provided below.)

	Event
	Start
	End

	A
	200
	275

	B
	101
	201

	C
	0
	100

	D
	50
	150

	E
	145
	210

	F
	150
	200

	G
	95
	165

	H
	210
	280

	I
	80
	149

	J
	160
	180


Room 1: C(0-100), B(101-201), H(210-280)
Room 2: D(50-150), F(150-200), A(200-275) 

Room 3: I (80-149), J(160-180)
Room 4: G(95-165) 

Room 5: E(145-210) 

Grading: 2 pts per room.

7) (5 pts) In which town/city is the "Winter Park Village" movie theater located?

Winter Park (5 pts give to everyone)
