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 Q1. [20 points] This question tests your knowledge of core Java concepts.

  (a) Explain what "(x instanceof String)" means in Java.

 

  (b) Explain the difference between the actual type of an object and the apparent type of a variable?

 

  (c) What does it mean when a method overrides another method?

 

  (d) Explain the difference between checked exceptions and unchecked exceptions?

Q2. [15 points] Write the specification for the following method in terms of REQUIRES, MODIFIES, EFFECTS. Do not make any changes to the code below.


	public static void f(int [] ar, int b) {
  for (int i = 0; i < ar.length; i++) {
    if (ar[i] > ar[b]) {
        int tmp = ar[i];
        ar[i] = ar[b];
        ar[b] = tmp;
    }
  }
}


Q3. [20 points] There are at least five logical errors in the following code. The Example code is supposed to print nothing but it instead prints out "(0,0) is same". Circle the errors and suggest changes to make it work. You may suggest new lines of code to add, or suggest lines of code to remove.

	/**
 * Point in plane with (0,0) as upper left. 
 * x increases to right, y increases down.
 */
public class Point {
  /** x,y point in plane. */
  int x;
  int y;
    
  /** Equality Check. */
  public boolean equals (Point p) {
    return (this.x - x == this.y - y);
  }

  /** Construct Point */
  public Point (int a, int b) {
    y = b;
    x = a;
  }
} 

	/**
 * represents a point whose x value is 
 * the same as its y value.
 */
public class SpecialPoint extends Point {
  /** Common value for both x and y. */
  int z;

  /** Constructor */
  public SpecialPoint (int z) {
    super (z,z);
  }

  /** Represent as String. */
  public String toString () {
    return "(" + z + "," + z + ")";
  }
}

	/**
 * Test code
 */
public class Example {
  public static void main (String [] args) {
    Point p = new SpecialPoint(5);
    Point q = new Point (3,3);
    if (p.equals(q)) {
      System.out.println (p + " is same");
    }
  }
}


Q4. [20 points] You have been given the task of writing a stand-alone iterator that takes a String object of length n and emits n String objects of length 1, one at a time, representing the individual characters from the String in order from left to right. You must show the (a) implementation, and the (b) specification of each method in StringIterator (including any constructor).

Given a java.lang.String object 's', recall that (a) s.length() returns the length of the string; and (b) s.substring (x,y) returns the substring of the original string from character position 'x' in the string up to, but not including, position 'y' where positions are counted from zero. Thus, if s represents the string "Dilbert", then s.substring(0,3) is the String "Dil", while s.substring (3,4) is the string "b". 

You must provide the implementation of the class StringIterator and the specification for each method (including the constructor). Do not write the Abstraction Function or Representation Invariant). On the facing page to the right, write your answer.

Q4 (continued):

	public class Test {
  public static void main (String []args) {
    String s = new String ("Red Sox");
    // iterate over string and process 
    // String from left-to-right.
    StringIterator si = new StringIterator(s);
    while (si.hasNext()) {
      System.out.println (si.next());
    }
  }
}
	Output from 
code on left:
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/**
 * Iterate over a String by generating Strings of length 1 representing 
 * the characters of a String in order from left to right.
 */
public class StringIterator implements java.util.Iterator {






















}

	Q5. [2 points] 

Fill in the Dilbert cartoon. Extra points if I fall out of my chair laughing
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Q6. [25 points] This question tests your knowledge of the Abstraction Function and the Representation Invariant concepts. You are given the task of defining a Java class to represent a date in the modern day calendar. If an object of this class represented today’s date, its toString() method would return "Tuesday November 30 2004".

This Date class is responsible for ensuring that only valid dates are constructed (i.e., "Wednesday November 31 2004" is invalid, for example, because November has 30 days). The Date class provides the methods used below (note: You must define the signature for the constructor):


	Date dt = new Date (...);   // info for Tue 11/30/04
Date df = new Date (...);   // info for Fri 12/3/04
String wd = dt.getWeekday();
String m = dt.getMonth();
int d = dt.getDay();
int y = dt.getYear();
System.out.println (wd + " " + m);

System.out.println (d + " " + y);
System.out.println (dt.difference(df) + " days");
	Output from code to the left:

Tuesday November
30 2004
4 days


DO NOT PROVIDE THE IMPLEMENTATION! YOUR ONLY TASK IS TO DEFINE (a) [10 points] the Abstraction Function for the Date class; (b) [10 points] the Representation Invariant for the Date class; and (c) [5 points] the signature of the constructor method.
