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Instructions

· This exam is a closed-book and closed-notes exam.
· Total point value is 200 points. 
· The exam is a 50 minutes exam.
· Please use a pencil to complete the exam.
· WRITE NEATLY. 
· There are four problems in the exam.
· You don’t need to use meaningful variable names; however, we expect good indentation.
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Problem #1 (Algorithmic Complexity)

1. (6 pts) Give the asymptotic bound of the following functions:
 
a. n log(n) + 6n2 + 20  		f(n) = O(	n2	)
b. 20 + nk + n!			f(n) = O(	n!	)

2. (5 pts) List the following big-O expressions in order of asymptotic complexity (lowest complexity first).
 
         O(nlog(n))		O(n10)		O(n)		O(kn)

	      Answer:      O(n)	O(nlog(n))     O(n10)	O(kn)

3. (3 pts) Indicate the complexity (big O) for an algorithm whose running time increases by a constant each time we double the input data set.

  Answer: O(log(n))

4. (3 pts) Provide an example of an array operation with a complexity of O(1).

Answer: Array indexing

5. (3 pts) What kind of analysis seen in class explains why we need to grow an array by doubling its size?

Answer: Amortized Analysis


Problem #2 (Java Language Features)


1. (8 pts)  The Sandwich interface defines a single method with the following signature: 
public int calories();  Using an anonymous inner class complete the following assignment where x is assigned an object that implements the Sandwich interface and the calories() method returns the value 200.
  
Answer:

Sandwich x = new Sandwich() {
			public int calories() {
				return 200;
			}
		};

2.  (4 pts) When is the finalize() method called?

Answer: When the destructor is called.

3. (4 pts) When is a static initialization block executed?

Answer: When the class is loaded



4. (4 pts) A set of tests have 50% code coverage.  What does that mean?

Answer: 50% of the code has been executed by tests.

5.    (8 pts) Given the classes below, indicate whether the assignments are valid or invalid.  Notice that we are 
      using two packages.

package toyPackage;
public class Toy {
   protected int size;
   static int max;
   public static final int temp = 10;
}


package experiment;
import toyPackage.*;
public class Driver {
   public static void main(String[] args) {
      Toy p = new Toy();

      p.size = 10;   /* Invalid (Circle your choice) */

      p.max = 20;    /* Invalid (Circle your choice) */

      Toy.max = 30;  /* Invalid (Circle your choice) */

      Toy.temp = 40; /* Invalid (Circle your choice) */
   }
}


6. (20 pts) Define an abstract class called App that has the following specifications:

a. Two protected fields called name (string) and cost (double).
b. A abstract method called execute() that has void as return type. 
c. A method called getCost() that returns the cost associated with the app.

[bookmark: _GoBack]Answer:

public abstract class App {
	protected String name;
	protected double cost;
	
	public abstract void execute();
	public double cost() {
		return cost;
	}
}













Problem #3 (Class Implementation)

For this problem you will implement methods of the Playlist class and a class called RottenPotatoesComparator. The value rottenPotatoes represents a rating; the higher value the better the playlist.

public class Playlist implements Iterable<Song>, Comparable<Playlist> {
	private String name;
	private Song[] allSongs;
	private int numberOfSongs, duration, rottenPotatoes;

	// Methods you need to implement go here

The Playlist class relies on the following class.  YOU MAY NOT MODIFY THIS CLASS.

public class Song {
	private String title;
	private int duration;
	
	public Song(String title, int pages) {
		this.title = title;
		this.duration = pages;
	}

	public int getDuration() {
		return duration;
	}
	
	public String toString() {
		return "Song [title=" + title + ", duration=" + duration + "]";
	}
}

Playlist Class

Implement the following Playlist class methods.  You don’t need to rewrite the class definition we have provided above; just provide the methods.

1. All the methods are public and non-static.





















2. Constructor  It has three parameters (playlist’s name, maximum number of songs, and number of rotten potatoes) that are used to initialize the object.  The maximum number of songs represents the size of the allSongs array that will be created by the constructor.  The initial number of songs and the duration are both 0.

Answer:

	public Playlist(String name, int maxNumberOfSongs, int rottenPotatoes) {
		this.name = name;
		allSongs = new Song[maxNumberOfSongs];

		numberOfSongs = 0;
		duration = 0;
		this.rottenPotatoes = rottenPotatoes;
	}


3. getRottenPotatoes  Returns the value for rottenPotatoes.


Answer:

	public int getRottenPotatoes() {
		return rottenPotatoes;
	}


4. addSong  It adds a Song object to the end of the allSongs array if there is space.  The method will return true if the song is added and false otherwise.  The method will increase the duration of the playlist by the duration associated with the song.

Answer:

public boolean addSong(Song song) {
		if (numberOfSongs < allSongs.length) {
			allSongs[numberOfSongs++] = song;
			duration += song.getDuration();
			return true;
		}

		return false;
}


5. equals method   Two Playlist objects are considered equal if they have the same name.  Your equals method must use the approach described in class (do not use getClass()).

Answer:

	public boolean equals(Object obj) {
		if (obj == this) {
			return true;
		} else if (!(obj instanceof Playlist)) {
			return false;
		} else {
			return ((Playlist) obj).name.equals(name);
		}
	}


6. iterator()  Returns an iterator that allow us to iterate over the allSongs array.  You do not need to implement the remove method.  You must use an anonymous inner class to implement the iterator.  If you use a non-anonymous class you will lose some credit.

Answer:

	public Iterator<Song> iterator() {
		return new Iterator<Song>() {
			private int pos = 0;

			public boolean hasNext() {
				return pos < numberOfSongs;
			}

			public Song next() {
				return allSongs[pos++];
			}
		};
	}


7. This class implements the comparable interface.  Playlists will be compared based on duration where playlists with short duration will appear first if a list of playlists were to be sorted.


Answer:

	public int compareTo(Playlist playlist) {
		return duration - playlist.duration;
	}


8. Implement a class called RottenPotatoesComparator that implements the Comparator interface and that compares objects based on the rottenPotatoes field.  This comparator will allow us to sort playlists so playlists with a high rottenPotatoes value will appear first.


Answer:

public class RottenPotatoesComparator implements Comparator<Playlist> {
	public int compare(Playlist p1, Playlist p2) {
		return p2.getRottenPotatoes() - p1.getRottenPotatoes();
	}
}
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