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Problem 1 (48 pts) Java Language Features

1. (2 pts) T  Is it possible to define enumerated types that have private constructors?

2. (2 pts) F  When designing object-oriented systems verbs in a problem statement may represent classes/variables needed in the design.

3. (2 pts) T  Classes should be defined as immutable if possible.

4. (2 pts) For our first project (ClearCellGame) which component(s) (of the Model-View-Controller) was completely implemented for you (provided with the code distribution)?         		         

Answer: View and Controller

5. (2 pts) Which kind of copying (reference, shallow or deep) is performed by the default clone method every class has?

        Answer: Shallow

6. (2 pts) Name one Java language construct that allow us to define an IS-A relationship.

        Answer: Either Class or Interface

7. (4 pts) What is procedural abstraction?

Answer: Specifies what actions should be performed, hiding algorithms

8. (8 pts) Define an abstract class called SolidFigure that has a protected field called name and an abstract method called getVolume() that returns a double.

Answer:

public abstract class SolidFigure {
	protected String name;
	
	public abstract double getVolume();
}

9. (12 pts) Complete the following Bus class so it implements the Comparable interface.  If we use Collections.sort on an ArrayList of buses, we should be able to sort them in increasing order of capacity. Feel free to edit/cross out the code below.

Answer:

public class Bus implements Comparable<Bus> {
	int capacity;
	
	public int compareTo(Bus b) {
		return capacity - b.capacity;
	}

}


10.  (12 pts)  Given the following package/class definitions, which of the following are valid (Circle your choices).  Notice we are using two packages.      

File: Computer.java

package computerPackage;

public class Computer {
	int serialNo;
	public static int total;
	protected String brand;
}

File: SuperComputer.java

package driverPackage;

import computerPackage.*;
public class SuperComputer extends Computer {
	
	public static void main(String[] args) {
		Computer comp = new Computer();
		SuperComputer superComp = new SuperComputer();
		
		comp.serialNo = 10;		/* Invalid */   (2 pts)
		Computer.total = 10;	/* Valid */	  (2 pts)
		comp.brand = "Slow";	/* Invalid */   (2 pts)
		superComp.serialNo = 30;	/* Invalid */	  (2 pts)
		superComp.brand = "Fast"; 	/* Valid */     (2 pts)
		SuperComputer.total = 20;	/* Valid */	  (2 pts)
	}
}


Problem 2 (152 pts) Class Implementation

For this problem you will implement methods of the Magazine class and a class called YearFoundedComparator.

public class Magazine implements Iterable<Article> {
	private String name;
	private int yearFounded;
	private Article[] allArticles;
	private int numberOfArticles;

	// Methods you must implement will go here
}

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

public class Article {
	private String title;
	private int pages;
	
	public Article(String title, int pages) {
		this.title = title;
		this.pages = pages;
	}
	
	public String toString() {
		return "Article's Title: " + title + ", Pages: " + pages;
	}
}

Magazine Class

Implement the following Magazine 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 (magazine’s name, year founded, and maximum number of articles) that are used to initialize the object.  The maximum number of articles represents the size of the allArticles array that will be created by the constructor.  The initial number of articles is 0.

Answer:

	public Magazine(String name, int yearFounded, int maxNumberArticles) {
		this.name = name;
		this.yearFounded = yearFounded;
		allArticles = new Article[maxNumberArticles];
		numberOfArticles = 0;
	}

3. Default Constructor  It initializes the object using the values “NONAME”, 0, and 10.  You must use “this” to call the previous constructor, otherwise you will not receive any credit.

Answer:

	public Magazine() {
		this("NONAME", 0, 10);
	}

4. getName  Returns the magazine’s name.

Answer:

	public String getName() { 
		return name;
	}

5. getYearFounded  Returns the yearFounded value.


Answer:

	public int getYearFounded() {
		return yearFounded;
	}











6. addArticle  It adds an Article object to the end of the allArticles array, if there is space.  The method will return true if the article is added and false otherwise.


Answer:

	public boolean addArticle(Article article) {
		if (numberOfArticles < allArticles.length) {
			allArticles[numberOfArticles++] = article;

			return true;
		}

		return false;
	}


7. equals method   Two Magazine 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 Magazine)) {
			return false;
		} else {
			return ((Magazine) obj).name.equals(name);
		}
	}


8. iterator()  Returns an iterator that allow us to iterate over the allArticles 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<Article> iterator() {
		return new Iterator<Article>() {
			private int pos = 0;

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

			public Article next() {
				return allArticles[pos++];
			}

			public void remove() {
				throw new UnsupportedOperationException("Not Implemented");
			}
		};
	}




YearFoundedComparator Class

Implement a class call YearFoundedComparator that implements the Comparator interface and that compares objects based on the yearFounded value.  Notice this class has a constructor with a boolean parameter.  This parameter will affect how the yearFounded values are compared. If the constructor parameter is set to true, the Comparator will allow us to sort magazines in increasing yearFounded order (e.g., if we were to use Collections.sort) otherwise the data will be sorted in decreasing order.
A sample driver (and output) below can help you verify the functionality of some of the methods described earlier.  Feel free to ignore this driver if you know what to implement.

Answer:

public class YearFoundedComparator implements Comparator<Magazine>{
	private boolean increasing;
	
	public YearFoundedComparator(boolean increasing) {
		this.increasing = increasing;
	}
	
	public int compare(Magazine m1, Magazine m2) {
		int answer = m1.getYearFounded() - m2.getYearFounded();

		return increasing ? answer : answer * -1;
	}
}


public class Driver {

	public static void main(String[] args) {
		Magazine m1 = new Magazine("Terp Java", 2013, 50);
		m1.addArticle(new Article("Programming", 2));
		m1.addArticle(new Article("Find Errors", 3));

		Magazine m2 = new Magazine("Coffee Today", 2014, 100);
		m2.addArticle(new Article("Sugar effect", 7));
		m2.addArticle(new Article("Milk effect", 8));

		System.out.println("Articles in Magazine: " + m1.getName());
		for (Article article : m1) {
			System.out.println(article);
		}

		YearFoundedComparator comp = new YearFoundedComparator(false);
		int comparison = comp.compare(m1, m2);
		String name;
		name = comparison < 0 ? m1.getName() : m2.getName();
		System.out.println("Comparator result: " + name);
	}

}

DRIVER OUTPUT

Articles in Magazine: Terp Java
Article's Title: Programming, Pages: 2
Article's Title: Find Errors, Pages: 3
Comparator result: Coffee Today
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