CS 223A

Fall 2006

Homework #2

Due 11am Friday 9-15-06

p.27 #1.6, 1.7.  Remember to print your source code for both classes and also submit it on a floppy, CD, flash memory, etc.  PRE and POST comments are required on all methods (except main).  Also, remember to begin each class with a comment giving your name, the date, and the purpose of your code.
p.37 #2.1, 2.2, 2.3, 2.4

Here are the methods to be implemented by your Ratio class:


public Ratio(int top, int bottom)


// pre: bottom != 0


// HAVE STUDENTS FIX THE CODE WHERE NEEDED SO THAT RATIOS CAN


// BE POSITIVE OR NEGATIVE



// post: constructs a ratio in lowest terms equivalent to 


// top/bottom


public Ratio(int value)


// post: numerator and denominator are set to represent a Ratio 

// equal to value

public Ratio()


// post: numerator and denominator are set to one (default Ratio 

// 1/1)

public int getNumerator()


// post: return the numerator of the Ratio


public int getDenominator()


// post: return the denominator of the Ratio


public double getValue()


// post: return the double equivalent of the Ratio


public Ratio add(Ratio other)


// pre: other is non-null (an actual Ratio)


// post: returns a Ratio, sum of this and other


public Ratio subtract(Ratio other)


// pre: other is non-null (an actual Ratio)


// post: returns a Ratio, difference of this and other


public Ratio multiply(Ratio other)


// pre: other is non-null (an actual Ratio)


// post: returns a Ratio, product of this and other


public Ratio divide(Ratio other)

// pre: other is non-null (an actual Ratio)


// pre: other is a non-zero Ratio


// post: returns a Ratio, quotient of this and other


public boolean equals(Ratio other)


// pre: other is non-null (an actual Ratio)


// post: returns true when “this” and “other” represent

// equivalent fractions, like 3/6 and -10/-20

public boolean lessThan(Ratio other)


// pre: other is non-null (an actual Ratio)


// post: returns true when “this” represents a smaller (or more 

// negative) ratio than “other” 

protected void reduce()


// post: numerator and denominator are set so that they have no 

// common factor greater than one and so the denominator is 

// positive


// NOTICE USE OF MATH.ABS TO PREVENT NEGATIVE PARAMETERS BEING 

// SENT TO THE GCD METHOD

protected static int gcd(int a, int b)


// pre: a>=0, b>0


// post: returns the greatest common factor of a and b


public String toString()


// post: returns a String representation of the Ratio


// main method to test operation of Ratio class


public static void main(String[] args) 


{



// exercise the constructors



Ratio two = new Ratio(2);



Ratio one = new Ratio();



Ratio half = new Ratio(-3, -6);



Ratio third = new Ratio(12, 36);



Ratio fourth = new Ratio(-4, -16);



System.out.println("The value of 'two' is " 



+ two.getValue() + " which is equivalent to " 



+ two.toString());



System.out.println("The value of 'one' is " 



+ one.getValue() + " which is equivalent to " 



+ one.toString());



System.out.println("The value of 'half' is " 



+ half.getValue() + " which is equivalent to " 



+ half.toString());



System.out.println("The value of 'third' is " 



+ third.getValue() + " which is equivalent to " 



+ third.toString());



System.out.println("The value of 'fourth' is " 



+ fourth.getValue() + " which is equivalent to " 



+ fourth.toString());



// exercise the operations



Ratio x = two.add(half);



Ratio y = fourth.subtract(one);



Ratio z = third.multiply(third);



Ratio w = fourth.divide(third);



System.out.println("'two' plus 'half' is " + x);



System.out.println("'fourth' minus 'one' is " + y);



System.out.println("'third' times 'third' is " + z);



System.out.println("'fourth' divided by 'third' is " + w);



// exercise the boolean methods



System.out.println("Is it true that 'fourth' plus 'fourth' 



equals 'half'?  " 



+ (fourth.add(fourth).equals(half)));



System.out.println("Is it true that 'third' times 'two' 



equals 2/3?  "




+ (third.multiply(two)).equals(new Ratio(2,3)));



System.out.println("Is it true that 'third' 



equals 'fourth'?  " 




+ third.equals(fourth));



System.out.println("Is it true that 'fourth' 



is less than 'half'?  " 




+ fourth.lessThan(half));



System.out.println("Is it true that -1/4 is 



less than -1/3?  " 



+ (new Ratio(-1,4)).lessThan(new Ratio(-1,3)));




}
}
For problem 1.7, run your program several times with different numbers of trials (10, 100, 1000, 10000, 100000, 1000000, etc.).  Keep track of the resulting approximations for Pi and report them in a table such as the following:

	trials
	approximation to Pi
	approximation to Pi
	approximation to Pi

	10
	2.9277002188455996
	4.47213595499958
	3.1622776601683795

	100
	3.1362502409359
	3.3968311024337874
	3.3968311024337874

	1000
	etc…
	
	

	10000
	
	
	

	100000
	
	
	

	1000000
	
	
	

	etc…
	
	
	


