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EXAMPLE: The Fraction class

Here is an example of the Fraction class whose objects represent fractions of the form

  EQ \F(numerator,denominator)  

where numerator and denominator are both integers.  There are three overloaded constructors, plus methods for setting the fraction, retrieving the numerator and denominator, getting the (double) value of the fraction, representing the fraction as a string suitable for display, and adding two fractions.  The gcd and reduce methods make sure that the fraction is represented in reduced form and that either both numerator and denominator are positive (positive fraction) or the numerator is negative and the denominator is positive (negative fraction).  The f1.addFraction(f2) method returns a Fraction object that is the sum of the specified fractions, but doesn’t affect either f1 or f2.  The toString() method is automatically called when a Fraction reference appears in a System.out.println() statement.  Its complexity results from the desire to have the fractions look good.   For example, fractions (such as 5/1) that have integer values are displayed with no fractional part.  Fractions greater than one (for example, 22/7) are displayed as mixed numbers, and zero (0/1) is displayed as just 0.

Be sure you understand how this works (you can assume that gcd works – it’s not easy to comprehend).  How would you write a method to subtract, multiply, and divide fractions?  Each can be done in very few lines of code – probably even just one line.  Where is garbage created?  Which of the Fraction class methods can be used from outside?  Which cannot?

ÏÏ

public class Class1

{


public static void main (String[] args)


{



System.out.println("");



Fraction f1=new Fraction();     // Use zero parameter constr.



System.out.println("f1 = "+f1+"   value is "+f1.getValue());



Fraction f2=new Fraction(12,3); // Use two parameter constr.



System.out.println("f2 = "+f2+"   value is "+f2.getValue());



Fraction f3=new Fraction(10);   // Use one parameter constr.



System.out.println("f3 = "+f3+"   value is "+f3.getValue());



f2.setFraction(7,3);



System.out.println("f2 = "+f2+"   value is "+f2.getValue());



f1.setFraction(5,7);



System.out.println(f1+" + "+f2+" = "+f2.addFraction(f1));



f1.setFraction(4,-5);



System.out.println(f1+" + "+f2+" = "+f2.addFraction(f1));



f1.setFraction(2,8);



f2.setFraction(2,20);



System.out.println(f1+" + "+f2+" = "+f2.addFraction(f1));



f1.setFraction(-22,7);



System.out.println(f1+" + "+f2+" = "+f2.addFraction(f1));



f1.setFraction(6,-2);



System.out.println(f1+" + "+f2+" = "+f2.addFraction(f1));


}

}


 
ÏÏOutput:Ï
ÏÏ§Ï
ÏÏ§Ïf1 = 0   value is 0.0
ÏÏ§Ïf2 = 4   value is 4.0
ÏÏ§Ïf3 = 10   value is 10.0
ÏÏ§Ïf2 = 2 1/3   value is 2.3333333333333335
ÏÏ§Ï5/7 + 2 1/3 = 3 1/21
ÏÏ§Ï-4/5 + 2 1/3 = 1 8/15
ÏÏ§Ï1/4 + 1/10 = 7/20
ÏÏ§Ï-3 1/7 + 1/10 = -3 3/70
ÏÏ§Ï-3 + 1/10 = -2 9/10
ÏÏ§Ï
 
 

/** Maintains a fraction of the form n/d where n and d are integers.
*   <br>
*   <hr>
*   <b>Author </b>Steve Weiss
*/
public class Fraction
{
   /** The numerator of the fraction.*/
   private int num;
   /** The denominator of the fraction.*/
   private int den;
   
   /** Default constructor: set fraction to 0/1.
   */
   Fraction()     // No parameter constructor: set to 0.
   {
      setFraction(0,1);
   }
   /** One parameter constructor: set fraction to n/1.
   *   @param n the numerator of the fraction.
   */
   Fraction (int n)  // One parameter constructor; set to n/1.
   {
      setFraction(n,1);
   }
   /** Two parameter constructor: set fraction to n/d.
   *   @param n the numerator of the fraction.
   *   @param d the denominator of the fraction.
   */
   Fraction (int n,int d)  // Two parameter constructor: set to n/d.
   {
      setFraction(n,d);
   }
   /** Greatest common devisor of i and j.
   *   @param i An integer
   *   @param j Another integer
   *   @return The greatest integer that evenly divides i and j.
   */
   private int gcd(int i,int j)  
   {
      int big=Math.abs(i);
      int small=Math.abs(j);
      int remainder=big % small;
      while (remainder !=0)
      {
         big=small;
         small=remainder;
         remainder=big%small;
      }
      return small;
   }
   /** Reduce the fraction to canonical form.
   *   The numerator and denominator are divided by their gcd,
   *   and either both numerator and denominator are
   *   positive (positive fraction), or the numerator
   *   is negative and the denominator is positive (negative 
   *   fraction) 
   */
   private void reduce()   
   {
      if (den<0)     // Make sure denominator is positive.
      {
         den=Math.abs(den);
         num=-num;
      }
      // Divide both num and den by gcd.
      final int g=gcd(num,den);  
      num=num/g;
      den=den/g;
   }

   /** Fraction writer: set fraction to n/d. */
   public void setFraction(int n,int d)
   {
      num=n;
      den=d;
      reduce();
   }
   
   /** Numerator reader. */
   public int getNum() 
   {
      return num;
   }
   
   /** Denominator reader. */
   public int getDen()  
   {
      return den;
   }

   /** Get the (double) value of the fraction. */
   public double getValue()
   {
      return (double)num/den;
   }
   
   
   /** Return a pretty String version of the fraction. */
   public String toString() 
   {
      if (num==0)    
         return "0"; // Fraction is zero.
      else
      {
         if (Math.abs(num)<den)  // Fraction is between -1..1.
            return num + "/" + den;
         else
         {
            // Fraction is >= 1 or <= -1.  Represent as a 
                        // mixed number.
            String intPart=Integer.toString(num/den);
            String fractPart="";
            if (num%den !=0)  // Fractional part is non-zero.
            {
               fractPart=" "+
                         Integer.toString(Math.abs(num)%den)
                         +"/"+Integer.toString(den);
            }
            return intPart+fractPart;
         }
      }
   }

   /** Fraction adder.
   *   @return a new Fraction object whose value is
   *           the sum of this fraction and f.
   */
   public Fraction addFraction(Fraction f)
   {
      return new Fraction(num*f.getDen()+den*f.getNum(),
                                den*f.getDen());
   }
      
}  // End of Fraction class.

