2004 CS 2102 Course


CS2102 10AM Exam #3    User Name: ___________________  ID: _______________
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Q1. [20 points] This question tests your knowledge of Java. Circle your answers below.

· An object has two types – its actual type and its apparent type. True or False? 



· The default visibility of a method restricts access to only the class within which it is defined. True or False? 



· An array of int is an object instantiated on the heap. True or False?



· A class can have any number of subclasses. True or False?



· A class can have any number of methods. True or False?


Q2. [15 points] Describe at least three differences between an abstract class and a Java interface.


Q3. [20 points] There are at least five logical errors in the following code. The intent of the programmer is to design a concept called Pen that can paint into a Graphics device using arbitrary pixel width & height. Each Pen instance uses a point to know its location within the Graphics device. The PenDriver class is intended to test the class, but when run it only prints out “pen[030] @ (10,30)”. Circle the errors and suggest fixes.

	/** Represents a point in the graphical plane. */

public class Point {

    int x;

    int y;

    /** Default constructor. */

    Point (int x, int y) {

        this.x = x;

        this.y = y;

    }

    public String toString () { return "(" + x + "," + y + ")"; }

}

	/** Represents a pen that has width and height in pixels. */

public class Pen extends Point {

  static int width;     /** Each pen knows its width. */

  static int height;    /** Each pen knows its height. */

  Point loc;            /** Each pen knows its location. */

  /** Constructor is given initial (w,h) values. */

  public Pen (int w, int h) {

    super (w,h);

  }

  /* Return string for object, like "pen[3x7] @ point (10,30)" */

  public String toString () {

    return "pen[" + width + x + height + "] @ " + loc;

  }

}

	public class PenDriver {

    public static void main(String[] args) {

        /** Construct Pen to be 3x7 @ point (10,30) */

        Pen p = new Pen (3,7);

        p.loc = new Point (10,30);

        System.out.println (p);

    }

}


Q4. [15 points] This question tests more advanced Java concepts.

· For objects of a class to be used as a key for a Hashtable, what are the two methods that must be implemented by that class?



· You are given the following proposal “Change the class java.lang.Object so that it implements the java.lang.Comparable interface. By doing so, java.lang.Object will provide an int compareTo(Object o) method for all classes.” Explain whether you support this proposal and give your reasons.




Q5. [10 points] We recommended that GUI applications be divided into three sets of classes. Describe their responsibilities.

Model: 

View: 

Controller:

Q6. [2 points] Extra points if milk comes out of my nose because I can’t stop laughing.
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Q7. [20 points] You have been asked to write a method for the BinaryTree class that returns the height of a binary tree. The height is determined by the longest path from the root node to any node in the tree. The following example trees are provided to help explain the concept.
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	public class BinaryTree {
 /** Value as Integer. */
 Integer value;

 /** Left & Right Children */
 BinaryTree left;
 BinaryTree right;

  … 
}

	height = 1
	height =3
	


[5 points] method signature
[5 points] documentation/specification
[10 points] implementation
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