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Martian Manager App, ver 4 & Recursion
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[bookmark: _Hlk206410577]
This assignment only needs to be done if you are pursuing an A or B grade for the course. If you are pursuing a C, then this assignment does not need to be done and will not harm you by not doing it. 
If you are pursuing an A, then a 60 or above must be earned on this assignment. If you are pursuing an B, then a 50 or above must be earned on this assignment.
There are 3 problems, each worth 33 1/3 %. 
[bookmark: _GoBack]

[bookmark: _Toc214112944]Problem 1 - Martian Manager App, ver 4
[bookmark: _Toc214112945]Overview
(33 1/3 points) You will develop a component as shown below that will be added to the Martian Manager App, ver 3 and program the event handlers. Note that the Reset All button is already in your app in a different location, so you don’t need to added it as shown in the figure. You should watch the video on the Schedule showing how these features work before reading any further.
[image: ]
[bookmark: _Toc119934727][bookmark: _Toc214112946]PopulateManagerEventHandler
/**
 * Creates "num" random martians, adds them to the manager, adds them to the list view, and    
 * displays them. A martian is green with probability 0.5. It has an id that is uniformly random
 * between 1 and 100. It has a volume that is uniformly random between 1 and 100. If it is red, 
 * it has a tenacity that is uniformly random between 1 and 5. Notes on how to create random 
 * values is shown on the problem statement.
 */

Algorithm:
1. msg = Create a string to hold all the martians being added (their toString results). This will be displayed at the end.
2. num = Get num martians to create from text field
3. Loop until numMartiansCreate = num
a. martian = buildRandomMartian() // helper method
b. Try to add martian to the martian manager // add method returns true or false depending on if it was added)
c. If successful
i. num++
ii. Add martian to msg along with a line break
iii. Build display code for listview (e.g. “G-33”) from martian
iv. Add display code to list view
4. Display msg in the text area.

Algorithm for buildRandomMartian:
1. id = Create a uniformly random id between 1 and 100 (see Appendix 2)
2. vol = Create a uniformly random volume between 1 and 100 (see Appendix 2)
3. prob = Create a random probability (double) between 0 and 1 (e.g. Math.random())
4. if prob < 0.5
a. Create and return a green martian with id and vol
5. Else
a. ten = Create a uniformly random tenacity between 1 and 5 (see Appendix 2)
b. Create and return a red martian with id and vol and ten
[bookmark: _Toc119934728]

[bookmark: _Toc214112947]CreateInvadersEventHandler

/**
 * Creates "num" random martians that are considered "invaders" and displays them to the text 
 * area. The "invaders" can then be use later when "Battle" is chosen. Hint: you will need a list
 * of Martians to hold these, so that they can be used later for a battle. Thus, make the list an
 * instance variable. Hint: use: createRandomMartian() from above. Invaders have the same
 * qualities as described in PopulateManagerEventHandler.
*/
Preliminary:
Declare and create an instance variable to hold a list of the invaders (martians).

Algorithm:
1. msg = Create a string to hold all the invaders being created (their toString results).
2. num = Get num invaders (martians) to create from text field
3. for i=0, i<num  // We will allow duplicate invaders
a. martian = buildRandomMartian() // helper method
b. add martian to invaders list
c. Add martian to msg along with a line break
4. Display msg in the text area.

[bookmark: _Toc119934729][bookmark: _Toc214112948]BattleEventHandler

/**
 * A "battle" takes place between the martians in the manager and the "invaders" and the killed
 * martians are displayed in the text area and removed from the list view.
*/

Algorithm:
1. msg = Create a string to hold all the killed martians
2. killList = call martian managers battle method passing the invaders, kill list is returned
3. Loop over killList
a. Add current killed martian to msg along with a line break 
b. Build code (e.g. “G-33”) from current kill
c. Remove martian from list view using the code
4. Display msg in the text area.


[bookmark: _Toc214112949]Video Demo Requirements
Create a video using Kaltura Capture (see Lab 3b for directions) following the agenda below. Adhere to these constraints:
· Your video must be narrated throughout.
· You must state your first and last name.
· The GUI should be expanded so that all labels are displayed (i.e. if the display is too narrow, it will show “…” for the labels that are too large).
· The Results are should show 5-10 lines so that I can see all results. However, scroll if necessary to show me.
Demo Agenda
1. Launch the app 
2. Start the recording.
3. State your first and last name.
Narrate the following using a clear and audible voice:
4. Choose: “Populate Manager” with 6 martians and verify that they are displayed in the list view and in the Results area.
5. Select “All” and then choose the original Display and verify that all martians are displayed in the Results area.
6. Choose: “Create Invaders” with 4 invaders and verify that a message is displayed with all invader information in the Results area.
7. Choose: “Battle Invaders” and verify the results in the list view and the Results area.
8. Select “All” and then choose the original Display and verify that all martians are displayed in the Results area (reflecting that some have been killed-unless none were killed).
9. Press, “Reset All” and verify that they are removed from the list view.
10. Repeat steps 4-8.
11. Show anything you want to show off!
12. Stop the recording.
13. Test your video – make sure the video plays and the audio is clear and audible!
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[bookmark: _Toc214112950]Problem 2 – Recursive Binary Search

[bookmark: _Toc152323234][bookmark: _Toc165203152][bookmark: _Toc214112951]Problem Statement
(33 1/3 points) You have been provided a Blob class that defines integer coolness factor. Blob objects are stored in an ArrayList. In the example below, we use the notation B(x) to denote a blob with coolness factor x.
	
	B(4)
	B(1)
	B(2)
	B(5)
	B(8)
	B(2)
	B(6)
	B(9)

	Index
	0
	1
	2
	3
	4
	5
	6
	7


For the purposes of this problem, every two consecutive Blob objects in the list are considered twins. You can assume that a list of blobs always contains an even number of Blob objects. For example:
	
	Twins
	Twins
	Twins
	Twins

	
	B(4)
	B(1)
	B(2)
	B(5)
	B(8)
	B(2)
	B(6)
	B(9)

	Index
	0
	1
	2
	3
	4
	5
	6
	7


You will write a version of recursive binary search that works on “blob twins”. It works in the following way:
a. Assume the ArrayList of Blobs is sorted on the sum of the coolness factors for twins. For example, the first two Blobs have a sum of 5, the second two have a sum of 7, etc. Thus, we can see that they are sorted as described.
	
	Twins-5
	Twins-7
	Twins-10
	Twins-15

	
	B(4)
	B(1)
	B(2)
	B(5)
	B(8)
	B(2)
	B(6)
	B(9)

	Index
	0
	1
	2
	3
	4
	5
	6
	7


b. The “key” (item being search for) is two Blob objects. For example, B(6) & B(4).
c. A key is considered found if sum of the coolness factors in the two keys matches the sum of the coolness factors for a set of twins in the array. Note, the individual coolness factors do not have to be the same, just their sum has to match the sum for the keys. For example, the key: B(6) & B(4) is found in the list above for the Blobs at indices 4 and 5 because B(8) & B(2) sum to 10.
d. If the search is successful, the index of the first twin is returned; otherwise, the return is the same as the usual binary search (the negative of where the keys would be inserted and then 1 subtracted). For example:
	Key
	Status
	Return

	B(6) & B(4)
	Found
	4

	B(3) & B(10)
	Not Found
	-7


[bookmark: _Toc152323235]

[bookmark: _Toc165203153][bookmark: _Toc214112952]Getting Started
1. Get out the implementation of binary search in the book. Sketch a list of Blobs, say 10 elements (5 twins) (or used the examples that follow below). Choose a pair of search keys that will be found. Go through the algorithm figuring out what you need to change. Do the same with a set of keys that will not be found. Hint: mid always needs to be an even value. You will have to alter it if it is not. See blank Analysis pages below, where you can practice by hand.
2. Open the class BinarySearchTester in the prob2 package and write the method indicated by comments in the code.
3. Test code is provided. Below, I’ll provide a few notes about the test code:
a. The first two lines build the list of blobs that will be used for all tests, and prints them so that you can debug more easily:
ArrayList<Blob> blobs = buildBlobList(5);
printBlobList(blobs);
The output will be:
Sorted Blob list:
B(2)+B(4)=6, B(3)+B(5)=8, B(4)+B(6)=10, B(5)+B(7)=12, B(6)+B(8)=14
Thus, my notation indicates that the blob list is:
	
	Twins-6
	Twins-8
	Twins-10
	Twins-12
	Twins-14

	
	B(2)
	B(4)
	B(3)
	B(5)
	B(4)
	B(6)
	B(5)
	B(7)
	B(6)
	B(8)

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9


b. The third line calls the first test:
testBlobSearch(blobs,1,4); // not found
The output (if correct) will be:
Search for:(1+4=5), Not Found, belongs at:(2+4=6) at index 0
This indicates that the key:
i. is: B(1), B(4)
ii. was not found
iii. belongs where the twin, B(2), B(4) belongs, at index 0
iv. Since the output says, “index 0”, this means that my binary search method (correctly) returned, -1 (which is not shown). My test code is decoding the return from binary search to provide the index the twin key would be located at were it to be inserted. This decoding, which we just briefly mentioned is: take negative of return from binary search and subtract 1. E.g. -(-1) – 1 = 0
c. The rest of the test code is similar:
testBlobSearch(blobs,1,5);
testBlobSearch(blobs,2,5); // not found
testBlobSearch(blobs,2,6);
testBlobSearch(blobs,3,6); // not found
testBlobSearch(blobs,3,7);
testBlobSearch(blobs,4,7); // not found
testBlobSearch(blobs,4,8);
testBlobSearch(blobs,5,8); // not found
testBlobSearch(blobs,5,9);
testBlobSearch(blobs,6,9); // not found



[bookmark: _Toc214112953]Problem 3
(33 1/3 points) You will write a recursive selection sort method that accepts an ArrayList of Martians. The Martians are Comparable so you will use the compareTo method to sort them. However, your method should only sort the RedMartians, leaving the GreenMartians in their original location. Two examples are shown below:

Original Order:
G=5, G=3, R=2, G=2, R=3, G=7, R=5, R=1, R=7, G=1, G=4, R=4, R=6, G=6
Sorted:
G=5, G=3, R=1, G=2, R=2, G=7, R=3, R=4, R=5, G=1, G=4, R=6, R=7, G=6

Original Order:
R=5, R=1, R=4, R=3, R=7, R=2, R=6, G=5, G=2, G=7, G=4, G=1, G=6, G=3
Sorted:
R=1, R=2, R=3, R=4, R=5, R=6, R=7, G=5, G=2, G=7, G=4, G=1, G=6, G=3

Do the following:

1. Study the recursive selection sort algorithm presented in Ch 10, Appendix 4 of the text.
2. Get out the implementation of selection sort in the book. Sketch a list of Martians, say 10 or so, a mix of red and green. Go through the algorithm figuring out what you need to change. Hint: the first and last elements of the unsorted portion of the list must be RedMartians. Thus, you’ll need to add code to ensure this.
3. Open the class MartianSortTester in the prob3 package and write code in the two indicated places. Test code is provided in main.
[bookmark: _Toc167792968][bookmark: _Toc214112954]Submission Requirements
Checklist:
	
	Complete?
	Requirement

	1.
	
	Your application (or whatever name you use for the folder) folder (Problem 1),  prob2 folder (Problem 2), and prob3 folder (Problem 3) are zipped into a file name: hw10_yourLastName.zip.
· See Lab 2, Stage 9 for exact instructions.
· Do not zip your workspace folder
· Do not zip your src folder.
· Do not zip just the java files
· Do zip just your application and prob2 folders

	2.
	
	Video complete

	3.
	
	Submit zip file in the hw 10 dropbox on Blazeview by the deadline.

	4.
	
	Submit video in the Comments area (Insert Stuff-see Lab 3b if needed) for the hw 10 dropbox on Blazeview by the deadline.





Appendix
Appendix 1 [bookmark: _Toc119934719][bookmark: _Toc214112955]Problem 1 – Generating Random Variables
For the “Populate Manager” and “Create Invaders” event handlers, you will need to create random martians. The comments for both event handlers state the following:
A martian is green with probability 0.5. It has an id that is a random integer, uniformly distributed between 1 and 100. It has a volume that is a random integer, uniformly distributed between 1 and 100. If it is red, it has a tenacity that is a random integer, uniformly distributed between 1 and 5.
Next, a few notes on generating random variables.
1. First, you should create a method: buildRandomMartian():Martian to return a random martian. Then, this method can be used in both buttons’ event handlers.
2. We use the Math.random() static method to return a random number, p such that: . Thus, a statement like this will be needed:
if(Math.random()<0.5) {
	// Create a green martian
}
else {
	// Create a red martian.
}
3. To generate a random integer between, x and y:
int val = (int)(x+(y-x+1)*Math.random());
For example, to generate a random integer between 2 and 6:
int val = (int)(2 + 5*Math.random());
Explanation: 
a. 5*Math.random() generates a random value: .
b. (2 + 5*Math.random()); generates a random value: . Thus, the largest p could be is 6.9999999…
c. Finally, casting to an int, gives an integer between 2 and 6.

4. Though not needed for this assignment, we show how to create random doubles between to values:
	Random double between x and y

	x+(y-x)*Math.random()


Example:
	Random double between 2 and 6

	2 + 4*Math.random()



5. (Optional) When randomness is used in programs, this can cause a problem when testing because it is impossible to repeat a situation where an error occurs. This is because every time you use the feature you get different results. The solution is to use the Random class. Here is a good description of how to use it:
https://www.edureka.co/blog/java-random-class/



Appendix 2 [bookmark: _Toc165203156][bookmark: Appendix_1][bookmark: _Toc214112956]Problem 2 – Example 1
Print and use for hand debugging of your algorithm.
Signature:   public static int binarySearch(ArrayList<Blob> blobs, Blob bKey1, Blob bKey2)

Suppose: bKey1 = B(8) & bKey2=B(3), thus, twin total = 9

	
	Twins-6
	Twins-8
	Twins-10
	Twins-12
	Twins-14
	Twins-16

	
	B(2)
	B(4)
	B(3)
	B(5)
	B(4)
	B(6)
	B(5)
	B(7)
	B(6)
	B(8)
	B(7)
	B(9)

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11



Appendix 3 [bookmark: _Toc165203157][bookmark: _Toc214112957]Problem 2 – Example 2
Print and use for hand debugging of your algorithm.
Signature:   public static int binarySearch(ArrayList<Blob> blobs, Blob bKey1, Blob bKey2)

Suppose: bKey1 = B(7) & bKey2=B(7), thus, twin total = 14

	
	Twins-6
	Twins-8
	Twins-10
	Twins-12
	Twins-14
	Twins-16

	
	B(2)
	B(4)
	B(3)
	B(5)
	B(4)
	B(6)
	B(5)
	B(7)
	B(6)
	B(8)
	B(7)
	B(9)

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
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